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Individual exchange rate forecasts and expected

fundamentals

Abstract

This paper demonstrates using a large panel of individual professionals’ forecasts that good

exchange rate forecasts benefit from the proper understanding of fundamentals, specifically good

interest rate forecasts. This relationship is robust to individual fixed effects and further controls.

Reassuringly, the relationship is stronger during phases when the impact from fundamentals is

more obvious. This occurs when exchange rates substantially deviate from their PPP values,

when interest rate differentials are high and when exchange rates are less influenced by strong

momentum. Finally, a commonly-shared simple exchange rate model can only produce accurate

forecasts if interest rate forecasts are right.

JEL-Classification: F31, F37, E44.

Keywords: Exchange Rate Determination, Individual Expectations, Macroeconomic Fundamen-

tals.



1 Introduction

Exchange rates are among the most important prices in open economies. In contrast, however, to

their importance for firms, investors, and policy-makers, there is a considerable lack of understand-

ing on the underlying determinants of exchange rates. At intermediate horizons, such as a month

or half a year ahead, exchange rates seem to be hardly explained at all and, in particular, seem

to be disconnected from fundamentals (Obstfeld and Rogoff, 2000). This disconnect is surprising,

given the fact that foreign exchange markets react to changes in economic fundamentals within

minutes (Andersen, Bollerslev, Diebold, and Vega, 2003) and that exchange rates reflect long-term

changes in purchasing power (Taylor and Taylor, 2004). At intermediate horizons, however, the

relationship between fundamentals and exchange rates seems to be largely unobservable, possibly

even non-existent (Frankel and Rose, 1995; Rogoff, 2007). In this paper we suggest a new approach

to uncovering potential connections, and provide evidence that fundamentals may indeed shape

exchange rates.

Our motivation rests on the notion that the relationship between exchange rates and funda-

mentals is quite complex, for several reasons. First, the asset market approach to exchange rates

emphasizes that expected fundamentals can have a greater impact on today’s exchange rates than

actual observed fundamentals, as emphasized by, for example, Engel and West (2005). Second, it

is known that market participants possess and use fundamentals in heterogeneous ways (see Ito,

1990; MacDonald and Marsh, 1996), and that the use of fundamentals may change over time (e.g.

Sarno and Valente, 2009). Finally, market participants do not only use fundamentals but also

non-fundamentals as information in their decision making (Menkhoff and Taylor, 2007). Each of

these sources of complexity may explain why conventional tests of exchange rate models in the

spirit of Meese and Rogoff (1983) - regressing exchange rate changes on changes in fundamentals -

fail (Cheung, Chinn, and Garcial-Pascual, 2005): the reason is not necessarily the above mentioned

”disconnect” but possibly the use of a ”false” model, i.e. a model that cannot account well enough
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for existing complex relations.

In order to circumvent this problem, we propose a research strategy which aims at making

potential links between exchange rates and fundamentals visible without requiring an exchange

rate model: the basic idea is to use individual forecasting data and examine whether there is a

positive relationship between good exchange rate forecasting and good forecasting of exchange rate

fundamentals by the same individual. This approach relies on survey data, i.e. on expected rather

than realized data. Moreover, we do not make structural assumptions on forecasting behavior, but

consider forecasting performance as an objective criterion. The reliance on performance requires

no information on how (time-varying) fundamentals are used.

For our sample of more than 1,050 Germany-based professionals, we find that good US Dollar-

Euro forecasts coincide with good interest rate forecasts for the U.S. and the Euro area, which

indicates that a good understanding of the determinants of fundamentals helps in understanding

exchange rate behavior. If the anticipated formation of exchange rates is supported by knowledge

about fundamentals, this ultimately suggests that fundamentals do indeed contribute to shaping

exchange rates. This is our main result.

In order to corroborate the relationship between individuals’ forecasts of interest rates and

exchange rates, we proceed in three steps: First, we use a panel approach that features controls

and causality examination. Second, we test an implication of our relation of interest by exploiting

the time-varying importance of fundamentals for exchange rates. Third, we test another implication

by examining a simple UIP (uncovered interest parity)-like forecasting model. We find in all cases

support for our conjecture that good interest rate forecasts are indeed useful for good exchange

rate forecasts.

As a first examination we exploit the available panel approach by estimating individual fixed

effects. These effects take account of unobserved heterogeneity between professional forecasters and

thus control for a general ability to make good forecasts. We find that beyond individual differences
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in forecasting performance, our relationship of interest remains valid. Next we address a potential

endogeneity between interest rates and exchange rates, using an IV approach supporting the claim

that there is a causal relation from interest rate forecasts to exchange rate forecasts. Finally,

further exploiting more information in the underlying data set, we find that our main result is

robust to the consideration of more fundamentals and time-specific effects; the main result also

tentatively holds for additional available currencies.

Second, we test an implication of our main result: if good interest rate forecasts support good

exchange rate forecasts, this relationship will be stronger when the impact of fundamentals on

exchange rates is more obvious. The relationship between fundamentals and exchange rates seems

to be time-varying and the literature has provided evidence as to when the relationship may be

closer: intuitively, this occurs if there is a consensus about the impact of fundamentals. We

examine three indicators of potentially more fundamental impact: i.e. (1) when exchange rates

deviate more strongly from their PPP value, (2) when foreign exchange markets are less ruled by

a strong trend (less momentum), and (3) when interest rate differentials are rather large (and the

high interest currency will depreciate). It transpires that indeed circumstances with potentially

stronger fundamental impact seem to increase the benefit of good interest rate forecasts.

Third, we test our relationship of interest by applying it to a simple model of exchange rate

determination. This model picks up the UIP relationship in the sense simply that a currency with

a relatively increasing expected interest rate is expected to appreciate over the same period (and

possibly depreciate later). We find that professionals’ forecasts are consistent with this model.

Moreover, we find that good, bad and medium forecasters seem to rely on this model. It is

revealing, however, that the model’s predicted future exchange rate is only correct for the group

of good forecasters; the other forecasters appear to use the same model but their worse interest

rate expectations do not correctly predict future exchange rates.

We are unaware of researchers using the procedures proposed in this paper before. Never-

theless, this research is based on, and related to, a number of earlier studies which we selectively
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overview in Section 2. Our study is based on the Centre for European Economic Research’s (ZEW,

Mannheim) monthly survey among financial market professionals, who give their forecasts about

several variables, including exchange rates, interest rates and other macroeconomic fundamentals.

As responses are marked by a personal identification number, every single forecast response during

the 18-year history of the survey can be related to a concrete individual. We decided to include

individuals with a minimum of 10 responses, i.e. considering holidays etc. equal to about one year.

This leaves us with more than 1,050 professionals and more than 63,000 responses.

The paper is structured as follows. Section 2 introduces related literature, Section 3 presents

data used and Section 4 documents our measurement of forecasting performance. Results are

discussed in Section 5. Section 6 presents robustness exercises and Section 7 concludes.

2 Literature

In this section of the paper we provide a selective review of two exchange rate issues in order

to position our research: first, we discuss the state of empirical research regarding exchange rate

determination, in particular at the medium-term horizon and, second, we review studies concerning

individual exchange rate forecasting.

Subsequent to the devastating result of Meese and Rogoff (1983), which showed the failure of

exchange rate models in an out-of-sample forecasting context in comparison to a random walk

model, the linkage of exchange rates to fundamentals has now been demonstrated to hold at very

short and long horizons: at very short-term horizons, exchange rates clearly and systematically

react to fundamentals, as many event studies have shown in detail (e.g., Andersen, Bollerslev,

Diebold, and Vega, 2003), while at long-term horizons, exchange rates are attracted to the pur-

chasing power parity level and, related to this, seem to be tentatively in line with the monetary

model (e.g., Mark, 1995; Taylor and Taylor, 2004). Thus, it is the medium-term horizon where

it is most difficult to show a clear relationship between fundamentals and exchange rates (Rogoff,
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2007).

There are several approaches which try to obtain new insights in this respect, and there are

three that we are particularly close to. First, it has been demonstrated that conventional tests of

exchange rate models may fail because coefficients in these models seem to vary over time (e.g.,

Rossi, 2005). Bacchetta and Van Wincoop (2004) and (2009) argue that market participants at-

tach too much weight to a certain ”scapegoat” variable whose expected changes then impact on

trading and market outcomes. This excessive focus diminishes the importance of other exchange

rate fundamentals. ter Ellen, Verschoor, and Zwinkels (2011) also find evidence for time-varying

forecasting strategies. A second approach is the consideration of dispersed heterogeneous informa-

tion which is incorporated over time into exchange rates (e.g. Bacchetta and Van Wincoop, 2006).

Order flow is interpreted as an empirical proxy for dispersed information flows and can indeed

explain exchange rate changes over medium-term horizons (Evans and Lyons, 2002). Also the

relation of order flow to macroeconomic information has been demonstrated recently (e.g., Evans,

2010). According to the order flow approach, there is private information about how to anticipate

and interpret fundamental information which drives a wedge between published fundamentals and

exchange rates.

A third approach is that of Engel and West (2005). They highlight the fact that exchange rates,

as financial market prices, are determined by expectations about future fundamentals and show

that under reasonable assumptions, exchange rates are close to a random walk even when they

behave according to conventional exchange rate models. The argument runs that expectations

may look far ahead, that such long-horizon expectations about fundamentals may differ markedly

from current realizations, and that small changes in long-term expectations, as well as in the

corresponding discount factors, can cause major changes in present exchange rates. Due to these

characteristics of a financial market price, exchange rates cannot be related to contemporaneous

fundamentals. Thus, the Meese and Rogoff-result may occur even if expected fundamentals are

indeed the driving forces of exchange rates (see also Engel, Mark, and West, 2007).
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These three strands of literature show that the relationship between exchange rates and funda-

mentals may be time-varying, may be weakened by the role of order flow and may be difficult to

detect because expectations about fundamentals dominate realizations.

Due to the important role of individual expectations for our approach we now selectively review

respective studies. Ito (1990) is the first to examine a small group of exchange rate forecasters indi-

vidually, finding that they differ from each other and that part of this difference may be biased by

their professional position. Further studies have analyzed heterogeneity (see the survey by Jongen,

Wolff, and Verschoor, 2008), focusing on different currencies (MacDonald and Marsh, 1996), on the

process of expectation formation (Bénassy-Quéré, Larribeau, and MacDonald, 2003), on individual

differences in forecasting performance (Elliot and Ito, 1999) or on individual expectations about

fundamentals (Dreger and Stadtmann, 2008).

In order to identify structure within the heterogeneity of forecasts, Frankel and Froot (1990)

suggest an interplay of chartists and fundamentalists. The characteristics of these groups are

surveyed in Menkhoff and Taylor (2007), and the interplay of these groups and how this impacts

market outcome has been modeled, for example, by De Grauwe and Grimaldi (2006). A direct and

measurable implication of expectation heterogeneity is examined by Beber, Breedon, and Buraschi

(2010) who find, inter alia, that heterogeneity has a significant effect on implied volatility, which

is a major pricing determinant of currency options.

What we learn from these studies is that there are various dimensions of heterogeneity among

individual exchange rate forecasters and that heterogeneity is important for modeling and pricing

in foreign exchange. This motivates analyzing individual data and considering potentially rival

influences from non-fundamental forces, such as chartism.

Taking the insights from both exchange rate issues together - (i) complex relations between

exchange rates and fundamentals at medium-term horizons and (ii) very heterogeneous exchange

rate expectations - we prefer to stay agnostic about the specific form of the relationship between
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exchange rates and fundamentals. Instead, we simply focus on individual performance in forecast-

ing both exchange rates and fundamentals, and then examine the relationship between individual

performances regarding exchange rate forecasts and expected fundamentals. This approach takes

account of major heterogeneity between forecasters, implicitly considers time-varying relations be-

tween exchange rates and fundamentals, allows for the possibility of private information (as in the

order flow literature) and for an impact from non-fundamental analysis. As far as we are aware

this is the first time that such an approach has been used in the literature.

3 Data

Microdata of forecasts We consider USD/EUR exchange rate forecasts by financial profession-

als as collected in a unique panel spanning 18 years of individual forecasts made in the context of

the Financial Market Survey by the Centre for European Economic Research (ZEW) in Mannheim,

Germany. These forecasters work in various areas of the financial industry or in financial depart-

ments of industrial companies. The forecasts collected in the ZEW Financial Market Survey have

been used in various recent empirical studies in finance and macroeconomics, such as Schmeling

and Schrimpf (2011). The reason for the popularity of this data set lies in the relatively high

frequency of the survey point (monthly), and the relatively high number of responses per point:

the data set comprises 216 survey points from 12.1991 to 11.2009, with an average number of

responses of 307; hence, the microeconomic panel is both relatively long and broad, summing up

to a total of more than 1,700 forecasters and 66,000 observations. As a meaningful measurement of

forecasting performance requires a certain minimum number of responses per forecaster, we omit

forecasters with less than 10 USD/EUR forecasts. This reduces the sample to 1,056 forecasters.

Table 1 provides more details on the structure of the survey responses. The US Dollar forecasts

are of a qualitative nature; i.e., forecasters indicate whether the USD is expected to appreciate,
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remain unchanged or depreciate compared to the Euro within the subsequent six months.1

Table 1 about here

This data set is well suited for the particular research topic of this paper for three reasons:

first, and consistent with, for example, Consensus Forecasts, the ZEW Financial Market Survey

includes a variety of targeted macroeconomic and financial variables, and the forecasters tend to

respond to all of the central questions when they take part (there are only 1.3% missing responses

for USD/EUR forecasts, and even less than 0.5% for European interest rate forecasts). This

allows us to consider the USD/EUR forecasts in connection with the interest rate forecasts of the

identical forecaster at the same point in time, which is the main focus of our study; in addition,

we also have simultaneous forecasts with respect to other exchange rates (GBP/EUR, JPY/EUR),

inflation rates and economic activity, which we use as control variables in our regressions. Second,

we have access to the individual forecasters’ predictions rather than the consensus forecasts and

as the observations are associated with person-specific IDs, we are able to study the heterogeneity

in forecasting performance across forecasters. Third, we have exact information about the date on

which an individual forecaster replies to the survey, which allows us to relate forecasts to precise

exchange rate realizations, such as the reference point of a forecast, or the trend of the last 30 days

before the forecast was made.

Exchange rates The period of interest between 12.1991 and 11.2009 includes the transition

from national currencies to the Euro. We therefore consider the US Dollar (USD) with respect

to the D-Mark (DM, before 01.1999) and the Euro (EUR, after 01.1999). Hence, we convert the

DM/USD exchange rates into USD/EUR rates for the period before 01.1999.2 We consider both

1The relevant survey question was (after 01.1999) ”In the medium-term (6 months), the following currencies compared
to the Euro will appreciate/stay constant/depreciate.” or (before 01.1999) ”The exchange rate (D-Mark per one unit
foreign currency) of the following currencies will increase/not change/decrease.”.

2Please note that in this paper the spot rate St and also the forward rate Ft,k are given as units of foreign currency
per Euro, which implies that St+1−St > 0 corresponds to a depreciation of the foreign currency with respect to the
Euro. This representation of the USD/EUR rate is consistent with most studies, e.g. Fama (1984), Backus, Gregory,
and Telmer (1993) or Burnside, Han, Hirshleifer, and Wang (2010).
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spot exchange rates as well as the one-month forward exchange rates on a daily basis. We replace

missing exchange rates (e.g. from weekends) with those recorded on the preceding trading day.

4 Forecasting performance

For the measurement of forecasting performance, we follow several authors who have argued that

forecasts about marketable assets should be evaluated from an investor’s perspective by a zero net

investment trading rule (Leitch and Tanner, 1991; Anatolyev and Gerko, 2005; Jordà and Taylor,

2011). Accordingly, we translate the qualitative forecasts of respondents into a long/short position,

i.e., we translate an appreciation expectation into a buy etc.

Measuring forecasting performance with respect to exchange rates Regarding foreign

exchange, we follow Elliot and Ito (1999) who formulate a trading strategy in which sophisticated

investors take a long USD position using the forward market when they expect the US Dollar

to appreciate, such that Ft,k > Ei,t[St+k], and take a short USD position when they expect the

US Dollar to depreciate, such that Ft,k < Ei,t[St+k], where Ei,t[St+k] represents the subjective

expectation of forecaster i.3

The usage of trading rules is easily adaptable in the context of monthly qualitative forecasts. In

the underlying survey, the professional forecasters have to respond to the question: do they expect

a foreign currency to appreciate or depreciate compared to the Euro with the current spot rate as

reference point. A natural trading strategy, Tind, triggers a trade in the forward market according

to the expected direction of change of spot exchange rates. The one-month forward contract will

then be settled one month later in the spot market, and a new trade will be made in the forward

market according to the new forecast made in the current month. As forward rates are linked to

interest rates differentials through covered interest rate parity, the log returns of the trading rule

3Strictly speaking forecasts refer to spot rates but the trading rule also considers interest rate differentials. We show
in the robustness section that this slight inconsistency does not drive our results.
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take account of refinancing costs.4 We consider the log returns of Tind based on the prediction of

forecaster j, i.e.

rj,t,t+k = It(st > Ej,t[st+1])(ft,1 − st+1) + It(st < Ej,t[st+1])(st+1 − ft,1) (1)

as the performance measure for exchange rate forecasts. rj,t,t+k varies across forecasters and time

and may thus be used in the context of panel regressions.

Compared to alternative measures, there are important advantages to using trading rules as a

forecast performance measure: first, conventional statistical measures (such as the mean squared

error) underlie narrow assumptions about a forecasters’ loss function (e.g., quadratic).5 Second, the

trading rule-approach avoids the loss of information by a categorization of continuous realizations

of exchange rate movements into an appreciate, a constant and a depreciate range. Third, we

are able to compute the average profit and the Sharpe ratio for each forecaster. The latter is

relevant in cross sectional analysis as profits from trading strategies typically depend on their risk,

which may be different for several forecasters.6 Sharpe ratios can also be linked to other studies

on exchange rate models (Jordà and Taylor, 2009; Rime, Sarno, and Sojli, 2010) or carry trade

strategies (Burnside, Eichenbaum, Kleshchelski, and Rebelo, 2010; Menkhoff, Sarno, Schmeling,

and Schrimpf, 2011). For example, Jordà and Taylor (2009) compare Sharpe ratios in their analysis

of carry trades to the Sharpe Ratio for the S&P 500 of 0.4. For the sake of comparability with our

results, we also provide monthly Sharpe ratios in Table 2.

Table 2 about here

It can be seen that the annual Sharpe ratio of the median forecaster amounts to 0.114, which

4As the paper aims at comparing forecasting performance rather than establishing evidence for profitable trading
strategies for investors, transaction costs (e.g., bid/ask spreads) are ignored.

5While we argue that trading rules are more appropriate to measure exchange rate forecast performance in our
setting, we also apply an error-based concept in the robustness section, and find similar results.

6The choice of the neutral (“no change”) category provides an opportunity to reduce the risk by following a trading
strategy. Furthermore, we are considering an unbalanced panel, such that some forecasters may have been active in
phases with higher volatility (and higher profit opportunities at the same time).
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is rather low. This indicates that a trading strategy based on some average exchange rate forecast

is unlikely to be profitable in practice, in particular as transaction costs are not yet taken into

account. However, the annual Sharpe ratio for the forecaster at the 95% percentile amounts to

1.159, which is substantial. Table 2 also shows that Sharpe ratios of greater than 0.4 can be

achieved by the forecasts of almost 30% of the forecasters. Overall, these statistics demonstrate

the heterogeneity in forecasting performance across the sample, which is central to the strategy

followed in our analysis.7

Measuring forecasting performance with respect to fundamentals Unlike currencies,

macroeconomic fundamentals are not tradeable assets. As performance measures based on trading

rules are not available, we rely on a measure of forecast errors by comparing forecasts with their

respective realizations. For this purpose, the directional forecasts (e.g., the interest rate rises, stays

constant, or decreases)8 are coded for simplicity in Xe
i,t+6 ∈ {1, 0,−1}, an approach also applied

by, for example, Souleles (2004). Likewise, the realizations (observed interest rates, inflation rates,

growth rates of industrial production) are also categorized into three corresponding groups. It has

to be noted, however, that the latter step depends on the choice of threshold values for a no-change

category. We choose symmetric threshold values such that, over the entire time span, the share of

observations in the no-change category for realizations is equally large as the share of forecasts in

this category.9 In this setting, forecasters can be wrong to two different extents: they make a small

error when they predict an unchanged variable, whereas the actual outcome is an increase, but a

severe error if they predict a decline. We take account of the severity of these errors by computing

7Elliot and Ito (1999) present their results in terms of t-values, a performance measure closely related to the Sharpe
ratio, which we also report in the Appendix, Table A1.

8For economic activity, the Financial Market Survey asks whether the economic situation will improve, remain
unchanged, will worsen over 6 months.

9The share of forecasts in the no-change category is 40 percent for short-term interest rates, 44 percent for industrial
production, and 45 percent for inflation in the Eurozone/Germany. The figures are similar for the U.S. for inflation
and interest rates; for industrial production, however, the unchanged category contains 53 percent of the observations.
Note that we take different threshold values for the Eurozone and the Unites States, respectively. For example, we
group realizations into this category if the yearly industrial production growth rates (inflation rates) six months
ahead are not more than 2.2 (0.345) percentage points different from the current ones. Short-term interest rates
are categorized into this middle category if they have not changed by more than 10.5 percent within a six-month
horizon.
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absolute forecast errors by |tεi,t+6(X)| = |tXe
i,t+6 −t Xt+6|, which takes on 2 for a severe error, 1

for a small error and 0 for a correct prediction.

Table 3 presents the cross-section of average absolute forecast errors, | ¯ε(Xj,t| for different

macroeconomic fundamentals, including U.S. and Eurozone interest rates. It can be seen that

the forecasters tend to commit less severe forecast errors for the interest and inflation rate in the

Eurozone compared to the United States, while this is reverse for industrial production.

Table 3 about here

5 Empirical analysis

This section presents results starting with describing the fundamental relationship between (fore-

casting performance with respect to) fundamentals and exchange rates (Section 5.1). We then

test whether this relation holds in a panel approach (Section 5.2), whether an implication holds

(Section 5.3) and whether it can be revealed from forecasters’ implicitly expected relation between

interest rate and exchange rate forecasts (Section 5.4).

5.1 Exchange rates and fundamentals

This paragraph shows the fundamental relationship that we find throughout various analyses of

our data: a positive link between forecast performance for exchange rates and for an important

fundamental; namely, interest rates. As introduced above, the measurement units for the respective

performance measures are the average return of Tind for exchange rate forecasts, and absolute

forecast errors for interest rate forecasts. Figure 1 illustrates the average perfromance for each

of the 1,056 forecasters in our sample with respect to U.S. interest rate forecasts and USD/EUR-

forecasts.

Figure 1 about here

12



Figure 1 shows a negative relationship between the interest rate forecast errors (on the y-axis)

and the returns earned from their exchange rate forecasts (on the x-axis), which underlines that

performance is positively related across the forecasted variables. In fact, the correlation coefficient

of -0.23 is statistically significant at any conventional level. Also a negative, although weaker

relationship is found between forecast errors with respect to Eurozone interest rates and U.S.

dollar forecast performance; the corresponding correlation coefficient is -0.08, which is significant

at the 5% level.

5.2 Panel analysis

While we have demonstrated correlation between the performance with respect to interest rate

and exchange rate forecasts further analyses are required: (i) to rule out that forecasting ability

for both interest rates and exchange rates does not jointly arise because a forecaster is particularly

skilled, (ii) to demonstrate that the performance of the interest rate forecasts is causal for the

performance of the exchange rate forecasts, and (iii) to check that this result is robust for the

consideration of alternative fundamental forecasts. This section introduces a panel approach which

looks into the individual forecasts rather than the forecaster-specific aggregates and uses fixed

effects, instruments, and further control variables to address (i)-(iii), respectively.

The model We conduct fixed effects panel regressions of the individual return of a trading

strategy, Tind (rj,t,t+1), based on an individual forecast by forecaster j in period t on the absolute

error the forecaster makes with respect to the interest rates in the Eurozone (εj,t(i
EUR)) or the

United States (εj,t(i
USD)), as well as on a battery of control variables Φj,t and Ψj,t in different

specifications, i.e.

rj,t,t+1 = µj + β1|εj,t(iEUR)|+ β2|εj,t(iUSD)|+ γΦj,t + δΨj,t + εj,t. (2)
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By following the fixed effects methodology, we rule out that unobserved heterogeneity across fore-

casters drives our results, such that we can attribute a change in exchange rate forecast performance

(compared to an individual forecaster’s average performance) to changes in |εj,t(iEUR)|, Φj,t or Ψj,t.

In line with this idea, the Breusch-Pagan tests reject the null of no individual-specific effects par-

ticularly for the simpler specifications (i.e. (i)-(iv) from Table 4). The Hausman tests confirm

that a fixed effects estimator should be applied, as random effects are inconsistent for virtually all

specifications.10

In Eq. 2, we regress the return from a trading strategy (which evaluates the performance

of exchange rate forecasts) on a contemporaneous performance measure with respect to interest

rates (εj,t(i)) or, as control variables, with respect to other fundamentals (in Φj,t). While this

setting allows us to focus on the connection between interest rate and exchange rates forecasts,

it generates a potential endogeneity problem, as it is not a priori clear that interest rate forecast

errors cause errors in exchange rate forecasts and not vice versa: for example, if exchange rates

and fundamentals are related, there could be a third factor affecting both the USD/EUR exchange

rate as well as the interest rate in one of these countries. To eliminate this problem, we rely on IV

estimation using the first lagged value of the forecasting errors with respect to interest rates and

other fundamentals as external instruments for forecast errors; this IV approach is preferable to

an estimator without instruments according to the results from Davidson and MacKinnon (1989)’s

test in the majority of specifications.11

The effect of interest rate forecasts Table 4 reports the results of the fixed effects regression

of the return earned from Tind (i.e., our forecasting performance measure) on the absolute forecast

error with respect to interest rates as well as various control variables: negative coefficients for

the error variables |ε(i)| indicate that more severe errors in the predictions of interest rates are

associated with lower success in predicting exchange rates.

10See Table A2 in the Appendix for detailed results.

11See also Table A2 in the Appendix for further details.
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Table 4 about here

Specifications (i) and (ii) only consider the influence of absolute interest rate forecast errors on

returns, and find a negative and significant relationship. This effect is economically important as,

for example, an increase in U.S. interest rate forecast error by one error point is associated with a

decrease of the monthly return by 13 basis points. A similar relationship (11 basis points) holds

for the forecast error with respect to the Eurozone interest rates.

Controlling for other fundamentals Depending on the specification, the vector of control

variables Φj,t includes individual forecast errors with respect to other fundamentals than interest

rates, i.e. inflation (|ε(π)|) and industrial production growth forecast errors |ε(y)|. These control

variables are chosen to single out the effect of interest rate forecasts while at the same time

acknowledging that inflation and economic activity are further important fundamentals to exchange

rates.

As columns (iii) and (iv) in Table 4 show, the coefficients for the interest rate forecast errors

remain virtually unchanged when further fundamentals are controlled for. The results are also

stable and even more pronounced when we additionally control for year dummies in specifications

(v) to (vii). We also find a relatively robust negative relationship between forecasting errors

made for European inflation rates and exchange rate forecasting performance, while the coefficient

estimates for the remaining fundamental forecast errors are mostly insignificant with the exception

of U.S. production forecasts - see specifications (iii) to (vii).

5.3 Exchange rate and fundamentals: interactions in different market phases

In the following, we test an implication of our main result, namely that the impact of correctly ex-

pected fundamentals on exchange rates depends on market phases, which is motivated by the many

studies mentioned above finding a time-varying influence of fundamentals on exchange rates (e.g.,

Rossi, 2005; Bacchetta and Van Wincoop, 2004, 2009). In order to define relevant market phases,
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we build on insights from the empirical literature on exchange rate behavior, as well as market

participants’ behavior: (i) Following several studies on PPP (e.g. Taylor, Peel, and Sarno, 2001;

Christopoulos and Leon-Ledesma, 2010) we hypothesize that fundamentals are more important for

exchange rate forecasts when there is a strong obvious misalignment of the nominal exchange rate

from its PPP value. (ii) Traders state that when technical trading is particularly pronounced this

reduces the impact of fundamentals on exchange rates (Cheung and Wong, 2000), which is largely

consistent with shifts in forecasting approaches (Jongen, Verschoor, Wolff, and Zwinkels, 2012) and

with chartist-fundamentalist models (see, for example, De Grauwe and Grimaldi, 2006). Finally,

large interest rate differentials may have an impact, as they signal an exchange rate readjustment

according to uncovered interest rate parity (or they invite carry trades, which would tend to re-

duce the role of fundamentals). We define market phases on the basis of the prevailing market

conditions.

Defining market phases When the nominal exchange rate deviates strongly from its PPP

value, the exchange rate can be expected to revert to its fundamental value. Thus, we capture

such value phases by a dummy variable labeled FUNDt. More specifically, following the concept

of real exchange rates, we compute a ratio of the CPI in Germany compared to the CPI in the

United States,12 i.e. (in logs)

qt = st + pEURt − pUSt , (3)

where pt represent the CPIs, st the log exchange rate and qt the ratio. If qt is relatively large

(small), the USD is relatively undervalued (overvalued) compared to the EUR in real terms. We

take a recursive approach by comparing qt to its distribution over the preceding ten years at each

point in time. FUNDt equals unity if qt belongs to the bottom or top quartile, and zero otherwise.

We consider the size of the trend of the USD/EUR exchange rate over the previous 30 days as

a signal for a prevailing momentum phase. Again, we carry out a recursive approach and classify

12To avoid a structural break, we take the German CPI as reference base for the entire time span. Using the CPI for
the entire Eurozone for the entire time span yields similar results.
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past absolute trends into three equally large subgroups: a phase in which the prevailing trend is

relatively low (“low-momentum-phase”, belonging to the lowest 33 percent during the 10 years prior

to the respective date), a “normal momentum phase” and a “high-momentum-phase” (belonging to

the top 33 percent).13 We capture these phases by dummy variables DL and DH which are one for

low and high momentum phases, respectively, and zero otherwise (the normal momentum phase

will be considered the benchmark).

Finally, market conditions may differ in terms of the interest differential phase. To take this

into account, we measure the absolute size of the differential between U.S. and European short

term interest rates, |iUSD − iEUR|.

The interaction model To investigate how the impact of correctly anticipated fundamentals

depends on the market phases introduced above, we consider interaction models following regres-

sions of the type

rj,t,t+1 = µj + β1|εj,t(i)|+ β2SIGj,t + β3 (|εj,t(i)| × SIGj,t) + εj,t, (4)

where SIGj,t represents the signal for the respective market phase; we conduct the regressions for

|εj,t(iEUR)| and |εj,t(iUSD)| separately and without instruments. Controlling for different states of

the value, momentum or interest rate differential phases, respectively, we focus on the estimate of

the marginal effect of an interest rate forecast (error) on the return earned by the exchange rate

forecast, i.e. ∂r
∂|ε(i)| = β̂1 + β̂3 × SIGj,t.

14

Forecasting fundamentals depending on value phases We model interaction effects of the

absolute interest rate forecast error in dependence of the value market phase by setting SIGj,t =

13As we have the exact date of each individual forecast in our data, we are able to attach such a trend-phase as well
as a contemporaneous interest rate differential to every forecast.

14The standard error of this marginal effect can be obtained by(
V ar(β̂1) + SIG2

j,tV ar(β̂3) + 2SIGj,tCov(β̂1, β̂3)
) 1

2
.
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FUNDt in Eq. 4. Table 5 shows the coefficient estimates and the computed marginal effects.

Table 5 about here

Table 5, (i)-(ii), shows that the negative marginal effects of an interest rate forecast error are

larger when FUNDt = 1, i.e. when the exchange rate deviates substantially from its fundamental

value according to PPP: the marginal effect of an error with respect to Eurozone interest rates

is almost twice as large in these market phases with fundamental mispricing. The average return

from Tind decreases by 20 basis points for each increase in error points with respect to U.S. interest

rates when currencies are fundamentally mispriced; in contrast, this effect only amounts to 13 basis

points in market phases when exchange rates are more aligned to fundamental values. To illustrate

this finding, Figure 2 shows predictions of returns conditional on the forecast error and the degree

of deviation of the current nominal exchange rate from its PPP level.

Figure 2 about here

While these findings suggest that it is more important to understand interest rates in times

in which a severe mispricing of exchange rates calls for value strategies, it is worth noting that a

similar effect can be documented for industrial production, whereas there is a mixed pattern for

inflation rates, see Table 5, (iii)-(vi).

Forecasting fundamentals based on momentum phases Similarly, we model interaction

effects of the absolute interest rate forecast error in dependence of the momentum market phase

by setting SIGj,t =
(
DH
j,t D

L
j,t

)′
and β2 = (β21 β22) and β3 = (β31 β32) in Eq. 4.15

Table 6, (i) and (ii), shows that the marginal effects of interest rate forecast errors vary sub-

stantially across momentum phases: they matter most when the momentum is not particularly

15The marginal effect is now computed by ∂r
∂|ε(i)| = β̂1 + β̂31 ×DL + β̂32 ×DH and its standard error by

(
V ar(β̂1) + (DL)2V ar(β̂31) + (DH)2V ar(β̂32) + 2(DL)Cov(β̂1, β̂31) + 2(DH)Cov(β̂1, β̂32)

) 1
2
.
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pronounced.

Table 6 about here

The marginal effect of a deterioration of a Euro interest rate forecast by one error point cor-

responds, on average, to a decline of the monthly trading return of 0.213 percentage points when

the forecasts were made in normal momentum phases (see (i)). This value is not far away from

the marginal effect in low momentum phases (-0.223), but differs substantially from the marginal

effects observed in high momentum phases (0.025). While the former two marginal effects are sig-

nificantly different from zero, this is not the case for the latter. These results indicate that a good

prediction of European interest rates helps improve the exchange rate forecasts unless momentum

trading dominates markets. To illustrate this issue further, Figure 3 depicts predictions of returns

conditional on the forecast error and the momentum phase.

Figure 3 about here

Figure 3(a) shows that returns decrease with increasing Euro interest rate forecast error for

both low and normal momentum phases, leading to a positive expected return if the interest rates

are predicted correctly, and to a negative expected return if the interest rates are anticipated in

a (severely) wrong way. In contrast, the expected return is positive in high momentum phases

regardless of the quality of the Euro interest rate forecast. As can be seen from the marginal

effects in Table 5, (ii), and from subfigure 3(b), the results are very similar (and maybe even more

pronounced) when the relationship between the forecast of the U.S. interest rate and the exchange

rate forecasting performance is considered.

For comparison, Table 6 also shows that the marginal effects of the other fundamental forecast

errors (w.r.t inflation, industrial production) show a similar pattern across momentum phases but

are smaller in absolute value compared to those of the interest rate forecast errors: to mention the

most pronounced effect, an increase of one error point with respect to the forecast of the European
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industrial production (see (v) in Table 6) leads to a return decrease of 0.155 percentage points in

low momentum phases.

Forecasting fundamentals and interest differential phases Finally, we also consider in-

teraction models of the absolute forecast error with interest differential phases; hence, we set

SIGt = |iUSDt − iEURt |, and we focus on the marginal effects, i.e. ∂r
∂|εj,t(i)| = β̂1 + β̂3×|iUSDt − iEURt |.

Table 7 presents the coefficient estimates as well as the marginal effects evaluated at the average

absolute interest rate differential over the sample period.

Table 7 about here

For this particular value, there are relatively large negative effects of prediction errors in interest

rates forecasts (see (i) and (ii)). Figure 4 shows the state-dependent marginal effects in more detail.

Figure 4 about here

The effects of errors in interest rate forecasts (for both U.S. and EUR interest rates) on exchange

rate forecasts are significantly negative; the marginal effects even decrease with increasing interest

rate differentials. These results indicate that the ability to predict interest rates is even more

pronounced in phases in which interest rate differentials are large in absolute terms. This suggests

that large interest rate differentials are rather a sign of a fundamental misalignment (in which

fundamental analysis becomes more important) than an opportunity for carry trades.

For comparison, Table 7, (iii)-(vi), also reports similar exercises for the other fundamental fore-

casts besides interest rates. The findings for interest rate forecasting errors are mainly confirmed

by growth forecast errors but not by inflation forecast errors as Figure 4, (c)-(f), illustrates. As

for the analysis of value phases, the contribution of good inflation forecasts to good exchange rate

forecasts does not fit well into the pattern. One may speculate whether a possible impact of infla-

tion (forecasts) on exchange rates is overruled by very obvious, relatively shorter-term economic

forces, i.e. short-term interest rates and business cycle considerations.
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5.4 The expected relation between interest rate and exchange rate changes

So far, we have demonstrated that exchange rate forecasting performance depends on the quality

of interest rate forecasts. Now we go a step beyond relating performance measures by directly

examining the expected relation between interest rate and exchange rate changes. For this exercise,

we rely on a core ingredient of a wide class of exchange rate models, i.e., the mechanism that a

relative interest rate increase appreciates the respective currency. This mechanism is consistent, for

example, with the uncovered interest parity as it describes the expected exchange rate adjustment of

an expected interest rate shock; this mechanism is assumed to be present in the Mundell-Fleming

framework, and it is consistent with the overshooting exchange rate model and neo-Keynesian

macroeconomic models.

In a first step we test whether professionals in our survey do form exchange rate expectations

in line with this mechanism. If this mechanism is widely assumed to work, we can test in a second

step whether the better input (interest rate forecasts) does indeed contribute to better output

(exchange rate forecasts). To test this line of reasoning, consider a simple model which relates

expected exchange rate changes to the expected change in Eurozone interest rates relative to the

expected change in the U.S. interest rates, i.e.,

Et[∆st,t+6] = β0 + β1[Et[∆i
EUR
t,t+6]− Et[∆iUSt,t+6]] + εt (5)

If the difference between the expected change in Eurozone interest rates and the expected change in

the U.S. interest rates (Et[∆i
EUR
t,t+6]−Et[∆iUSt,t+6]) determines expected changes in foreign exchange

rates, we would expect the parameter β1 to be different from zero. We estimate Eq. 5 based on

the individual exchange rate and interest rate forecasts with a fixed-effects regression,16 and report

16The forecasters give qualitative information w.r.t. increases or decreases of both U.S. and Eurozone interest rates,
which we code 1,0, and -1. For the relative interest rate measure, we take the difference of these forecast. When
the expectation is identical for both Eurozone and U.S. interest rates, the differential equals 0. In principle, the
differential is given on a scale from -2 to 2. Positive values represent a larger expected increase in Eurozone interest
rates compared to the increase in U.S. interest rates.
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the coefficient estimates in Table 8, Panel A.

Table 8 about here

As Table 8, (i), demonstrates, β̂1 is found to be significantly larger than zero; consequently, the

forecasters expect, on average, the USD to depreciate against the Euro (∆st,t+6 > 0) when the

differential of Eurozone interest rates vs. U.S. interest rates increases. As there are more candidate

influencing factors beyond interest rates, we also augment Eq. 5 by Et[∆π
EUR
t,t+6 ]−Et[∆πUSt,t+6], i.e.,

the difference in the expected changes in inflation. Table 8, (ii), illustrates that nevertheless, the

relative interest rate expectations continue to have a strong effect whereas the inflation differential

also has an effect, albeit a smaller one. Hence, we conclude that expected interest rate differen-

tials are indeed a dominant determinant of forecasters’ exchange rate expectations, and hence we

continue to consider Eq. 5 as a parsimonious representation of the forecasters’ model.

To elaborate this in more detail, we analyze whether good forecasters rely on a different model

than bad forecasters. To do so, we divide the total set of forecasters into three different groups

according to their overall (ex post) forecasting performance (measured by average returns of a

forecaster j) and reestimate Eq. 5 for these subgroups (high performer, medium performer, and low

performer) separately. It can be seen from Table 8, (iii)-(v), that relative interest rate expectations

matter regardless of whether we consider low, medium, or high performers, respectively: the

coefficient estimates are found to be significantly positive for all groups.

In a second step, we check whether the individual interest rate forecasts are suited to predict

actual exchange rate changes, given that the forecasters follow a model with the above mentioned

structure (i.e., Et[∆st,t+6] and Et[∆i
EUR
t,t+6] − Et[∆iUSt,t+6] are positively related). In particular, we

regress ex post exchange rate changes (∆st,t+6) on the RHS variables of Eq. 5 and estimate β̂0

and β̂1 for the groups of low, medium, and high performers separately. Table 8, Panel B, displays

the results. Strikingly, the estimates for β̂1 are significantly negative for the low and medium

performers (see (vi)-(vii)): this shows that on average, the USD has appreciated after an increase
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of the differential of Eurozone interest rates change vs. U.S. interest rates change expectations of

these groups. This is contrary to the forecasters’ models’ implication and will lead to misguided

forecasts, on average. In contrast, β̂1 carries the correct (positive) sign for the group of high

performers (see (viii)); more often than not, an increase of the differential of Eurozone interest

rates change vs. U.S. interest rates change expectation by this group is associated with USD

depreciation, as is implied by the forecasters’ model.

Overall, the findings in this section provide evidence for the view that the qualitative difference

between low and high performers (w.r.t. exchange rate forecasts) is unlikely to be due to differences

in the exchange rate forecasting model (rather, the model’s structure is in fact similar), but due

to differences in the model’s central input factor: the quality of individual interest rate forecasts.

6 Robustness

This section documents some of our robustness calculations showing that the main findings are not

unique to the USD/EUR exchange rate (Section 6.1) and do not depend on the specific trading

rule (Section 6.2) or on the usage of trading rules as a performance measure in general (Section

6.3). Finally, Section 6.4 demonstrates that our main results are robust to the chosen estimator.

6.1 Further currencies

As our panel data set also includes forecasts for the GBP/EUR and JPY/EUR exchange rates,

British and Japanese interest rates and further fundamentals, we can extend the analysis above to

further currencies. In doing so, we show that the overall relationship between interest rate forecasts

and exchange rate forecasts demonstrated above is not unique to the USD/EUR exchange rate.

However, relations are more noisy for these minor currencies, probably because professionals focus

on the US dollar.
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As introduced in Eq. 2, we run fixed effects regressions of the type

rj,t,t+1 = µj + β1|εj,t(iEUR)|+ β2|εj,t(i?)|+ γΦj,t + δΨj,t + εj,t,

i.e., we regress the return of a trading rule based on an individual’s forecasts of the GBP/EUR rate

(and separately, the JPY/EUR rate) on the forecast error with respect to the European interest

rate and the foreign (i.e. British or Japanese) interest rate i? and corresponding control variables.

Table 9 displays the results. Strikingly, the negative and significant coefficients of absolute interest

rate forecast errors remain a common feature in all specifications, while there are larger differences

across currencies and specifications for the other fundamentals considered control variables.

Table 9 about here

The β coefficients differ in size across currencies, as they are largest for the Japanese, and

smallest for the British interest rate forecast errors: an increase of the Japanese interest rate

forecast error by one standard deviation (0.5529) decreases the return for the JPY/EUR investment

according to Tind by 37 basis points (in (iv)), which is even relatively larger than the documented

relationship for the U.S. interest rate and the USD/EUR exchange rate. In contrast, it appears

that the influence of a valid Eurozone interest rate forecast is more important than a British

interest rate forecast, as a one standard deviation increase in the Eurozone interest rate decreases

the return for the GBP/EUR investment according to Tind by 18 basis points, which is in a similar

range to the U.S. interest rate for the USD/EUR exchange rate. In contrast, an increase in absolute

forecast error with respect to UK interest rates decreases the exchange rate forecast return by only

8 basis points.
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6.2 Different specifications of the trading rule

So far, we have used a market-based loss function Tind (see Eq. 1) for the evaluation of an

individual’s forecasting performance, which we repeat here for convenience:

rj,t,t+k = It(st > Ej,t[st+1])(ft,1 − st+1) + It(st < Ej,t[st+1])(st+1 − ft,1).

This rule implies that the investor uses the forward market when taking a long/short position, which

is (through covered interest rate parity) equivalent to borrowing in one currency and investing the

same amount in the other currency at market interest rates. While this approach is natural for an

investor, it has to be noted that we observe exchange rate forecasts expressed in terms of changes

of spot rates (and not forward rates, which incorporate spot rates and and the current levels of

refinancing costs (i.e., the interest rate differential). Hence, Et[st+1− f1
t ] is not directly observable

nor can it be backed out indirectly (due to the directional nature of the considered forecasts).

To deal with two potential objections on these grounds, this section presents two alternative

trading rules as robustness checks: first, the measured return could be driven by changes in the

refinancing costs rather than exchange rates (and hence we replace ft,1 in Eq. 1 with st for an

alternative trading rule Tind(1)). Second, trades which are made according to Eq. 1 could be

ex ante unprofitable if st > Ej,t[st+1] but f1
t ≤ Ej,t[st+1] (and hence we consider a trading rule

Tind(2) in which a trade according to Eq. 1 is not made unless either Ej,t[st+1] > st ≥ f1
t or

Ej,t[st+1] < st ≤ f1
t holds). Intuitively, this latter trading rule is more conservative (in which

forecasters only trade when forward rates “predict” a different exchange rate change according to

UIP than the forecasters’ own forecasts), whereas the former trading rule is a gross trading rule

which ignores the costs and revenues of borrowing and investing in different currencies. Table 10

presents the estimates.

Table 10 about here
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Table 10 confirms the general results from the main part. The alternative trading rule Tind(1)

yields results which are closely related to those produced above - it appears that the differences

between these two return definitions is mainly captured in the individual fixed effects and year

dummies (Panel A). This makes intuitive sense as the considered spot rates and one-month-forward

rates are highly correlated (ρ > 0.99) at monthly frequency. Moreover, the absolute difference of

log USD/EUR spot rates and forward rates is on average (over the sample period) 14 basis points,

while the average absolute change of log spot rates from one month to the next amounts to 229

basis points. The results of the alternative trading rule Tind(2) are not as close, but point in the

same direction (Panel B).

6.3 An alternative to trading rules as measures of forecasting performance

Average absolute forecasting errors This paragraph documents that our findings do not

depend on the use of trading rules to measure exchange rate forecast performance; in contrast,

the main insights are similar when the analysis is based on absolute forecasting errors |εj,t(FX)|

instead (computed as above for the interest rate forecasts).17 These two measures are negatively

related, as a large error corresponds to poor forecasting performance, which implies low returns.

In fact, there is a negative correlation coefficient of -0.8 when considering the entire panel of data

over time for all forecasters.

An ordered response model When using exchange rate forecast errors, we have to deal with

the categorical nature of the dependent variable, i.e., the 0, 1 or 2 score of the forecast error.

Ordered probit models provide a common way to compute P [(|εj,t(FX)| = 0)
∣∣|εj,t(i)|], i.e. the

17We group the one-month-ahead realizations of log exchange rate changes into ”appreciation”, ”no-change” and
”depreciation” categories. The bounds of the ”unchanged” category are chosen symmetrically around zero such that
the share of realizations in the no-change category equals the share of expectations in that category: the size of the
medium category for the USD/EUR forecasts is 27%, leading to a threshold of ±1.1% for the medium category of
realizations. The absolute errors are then obtained by taking the difference, such that a severe error is counted as 2,
and a smaller one as 1.
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probability of making a correct exchange rate forecast in dependence of |εj,t(i)|;18 as we are inter-

ested in phase-dependent effects of interest rate forecasts on exchange rate forecasts, we specify

the models with interaction terms (as also done in Eq. 4), i.e.

ε? = β′X = β1|εj,t(i)|+ β2SIGj,t + β3 (|εj,t(X)| × SIGj,t) + εj,t, (6)

where the respondents‘ exchange rate forecast errors |εj,t(FX)| are related to the unobserved

ε? with the threshold parameters κ1 and κ2. SIGj,t is the short-cut for the variables |εj,t(i)|

is interacted with; as before, this may be a dummy signalling fundamental mispricing phases,

low/high momentum trading phases or the size of interest rate differential.

Results Table 11 displays the results from the ordered probit regressions, where the probability

of making a correct forecast P (|εj,t(FX)| = 0) is computed by Φ(κ1 − β′X), with Φ(·) being the

cumulative standard normal density.

Table 11 about here

The marginal effects of an interest rate forecast error on the probability of a correct exchange rate

forecast are computed by −φ(κ1−β′X)×[β1 +β3x1] (with φ(·) being the standard normal density).

Table 11 also presents these marginal effects, where columns (i) and (ii) contain the interaction

models with momentum signals. The marginal effects of interest rate forecasts observed in the low

and normal momentum phases are significantly negative for both the U.S. and Eurozone interest

rates (while the effects are more pronounced for the U.S. interest rates), indicating that a worse

interest rate forecast decreases the probability of making correct exchange rate forecasts. In high

trend phases, these effects are smaller in absolute size or even insignificant, confirming our results

from the main section that the relationship between interest rates and exchange rate forecasting

performance breaks down when the signals for momentum strategies are strong. Columns (iii)

18For brevity, we focus on P [(|εj,t(FX)| = 0)
∣∣|εj,t(i)|]. The argumentation could obviously also be made on

P [(|εj,t(FX)| = 2)
∣∣|εj,t(i)|], i.e. the probability of making a severe error. Those results would tell the same story.
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and (iv) show the results from the interaction models including the interest rate differential phase,

taking two different levels of absolute interest rate differentials as illustrative examples. As in

the baseline analysis above, it can be seen that higher forecast errors decrease the probability

of making a good exchange rate forecast and that this effect is more pronounced when interest

rate differentials are larger. Columns (v) and (vi) show that the probability of making a correct

USD forecast decreases more strongly with more severe interest rate errors when the exchange rate

deviates substantially from its fundamentally fair value according to PPP.

6.4 Different estimators

As described in more detail in Section 5.2, we conduct panel IV fixed effects regressions. Our

main result, i.e. a significantly negative relationship between short term interest forecast errors on

exchange rate forecasting performance, however, is also found when using pooled OLS with (Table

A3) or without (Table A4) instruments or fixed effects without instruments (Table A5). We also

demonstrate that our results are qualitatively unaffected by autocorrelation in the panel. To show

this, we report the estimates from the fixed effects estimation technique put forth by Baltagi and

Wu (1999) to deal with AR(1) disturbances (Table A6). Moreover, we obtain qualitatively similar

results when we consider an alternative IV strategy (Table A7): instead of using lagged values,

we use the absolute forecast errors with respect to the interest rates in the UK and in Japan as

exogenous instruments for the forecast errors with respect to the US and the Eurozone. Likewise,

we use the absolute forecast errors with respect to the inflation rate and industrial production

in these countries as instruments for the US and Eurozone inflation and industrial production,

respectively.19

19These instruments are valid for two reasons: first, it can be shown from our data that skills in predicting these
macroeconomic series are correlated across countries: for example, the cross-sectional correlation between average
absolute errors with respect to Eurozone and UK interest rates is 0.51. In the panel context, there still remains
a positive correlation of absolute forecast errors with respect to these two series of 0.25. Secondly, there is no
theoretical reason to believe that errors in predicting the macroeconomic circumstances in Japan should have a
systematic impact on the USD/EUR exchange rate predictions which is not yet covered by the forecast error with
respect to the fundamentals in the United States or the Eurozone; hence, the instruments are exogenous.
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7 Conclusions

The research reported in this paper suggests an affirmative answer to the question of whether

exchange rates are related to economic fundamentals at medium-term horizons, such as a month

ahead or longer. As is now widely accepted, it is difficult to obtain a conclusive set of results from

conventional tests of exchange rate models at this horizon (Cheung, Chinn, and Garcial-Pascual,

2005; Engel and West, 2005) and so in this paper we propose another route.

The starting point of our research is the hypothesis that expected fundamentals determine

exchange rates. Accordingly, we rely on a large data set of individual expectations on fundamentals

and exchange rates. Analyzing these expectations shows enormous heterogeneity, a fact that

is well documented in the literature and it demonstrates therefore that in this sense our data

are conventional. In order to learn about the formation of exchange rates, we make use of the

heterogeneity with respect to forecasting performance. Given the supposition that individuals who

can forecast exchange rates should have a correct understanding about exchange rate determinants,

we investigate whether the quality of fundamental forecasts is related to the ability to predict

exchange rates. As interest rates can be seen as the most important determinant of exchange

rates over medium-term horizons, we analyze the connection between interest rate and exchange

rate forecast performance. We find that good exchange rate forecasting performance is robustly

related to good interest rate forecasts. This main result also holds when we consider individual

fixed effects in the panel approach, controlling for general exchange rate forecasting ability, when

we use an IV approach to test causality and when we control the main relation for further potential

determinants.

While our results indicate that there is an important role for interest rate forecasts in general,

we also investigate in what respect the importance of fundamentals varies over market phases,

i.e. value, momentum or interest differential phases. We find evidence that signals for momentum

strategies make fundamental considerations dispensable, while good fundamental forecasts of in-
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terest rates and economic growth become even more important when exchange rates substantially

deviate from their PPP value or when interest rate differentials are high.

Finally, we leave our otherwise agnostic perspective on exchange rate models and test a simple,

UIP-inspired relation between expected relative interest rate changes and exchange rate changes.

We find that most forecasters seem to share such a kind of understanding, but that only good

exchange rate forecasters also had those interest rate expectations which leads to the correct

exchange rate forecast.

Overall, we provide evidence based on a large sample of professional forecasters that their

forecasting performance at the one month horizon is positively related to their performance in

forecasting short term interest rates. This robust relationship suggests that understanding fun-

damentals helps to understand exchange rates. We also find, however, that this determination

is potentially rivaled by other time-varying influences, such as stronger trends in exchange rates

which may lead to a non-fundamentally motivated momentum trading. This rivalry may be one

of the reasons why it is so difficult to reveal the impact of fundamentals on exchange rates in

conventional tests.
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Bénassy-Quéré, A., S. Larribeau, and R. MacDonald (2003): “Models of Exchange Rate
Expectations: How Much Heterogeneity?,” Journal of International Financial Markets, Institu-
tions and Money, 13(2), 113–136.

Breusch, T. S., and A. R. Pagan (1980): “The Lagrange Multiplier Test and its Applications
to Model Specification in Econometrics,” Review of Economic Studies, 47(1), pp. 239–253.

Burnside, C., M. Eichenbaum, I. Kleshchelski, and S. Rebelo (2010): “Do Peso Problems
Explain the Returns to the Carry Trade?,” Review of Financial Studies, forthcoming.

Burnside, C., B. Han, D. Hirshleifer, and T. Y. Wang (2010): “Investor Overconfidence
and the Forward Premium Puzzle,” Review of Economic Studies, forthcoming.

Cheung, Y.-W., M. D. Chinn, and A. Garcial-Pascual (2005): “Empirical Exchange Rate
Models of the Nineties: Are Any Fit to Survive?,” Journal of International Money and Finance,
24(7), 1150–1175.

Cheung, Y.-W., and C. Y.-P. Wong (2000): “A Survey of Market Practitioners’ Views on
Exchange Rate Dynamics,” Journal of International Economics, 51, 401–419.

Christopoulos, D., and M. Leon-Ledesma (2010): “Smooth Breaks and Non-Linear Mean
Reversion: Post-Bretton Woods Real Exchange Rates,” Journal of International Money and
Finance, 29(6), 1076–1093.

Davidson, R., and J. MacKinnon (1989): “Testing for Consistency Using Artificial Regressions,”
Econometric Theory, 5(3), 363–384.

De Grauwe, P., and M. Grimaldi (2006): “Exchange Rate Puzzles: A Tale of Switching
Attractors,” European Economic Review, 50(1), 1–33.

Dreger, C., and G. Stadtmann (2008): “What Drives Heterogeneity in Foreign Exchange Rate
Expectations: Insights from a New Survey,” International Journal of Finance and Economics,
13, 360–367.

Elliot, G., and T. Ito (1999): “Heterogeneous Expectations and Tests of Efficiency in the
Yen/Dollar Forward Exchange Rate Market,” Journal of Monetary Economics, 43, 435–456.

31



Engel, C., N. Mark, and K. West (2007): “Exchange Rate Models are not as Bad as you
Think,” NBER Macroeconomics Annual, 22, 381–441.

Engel, C., and K. West (2005): “Exchange Rates and Fundamentals,” Journal of Political
Economy, 113(3), 485–517.

Evans, M. (2010): “Order Flows and the Exchange Rate Disconnect Puzzle,” Journal of Interna-
tional Economics, 80(1), 58–71.

Evans, M., and R. Lyons (2002): “Order Flow and Exchange Rate Dynamics,” Journal of
Political Economy, 110(1), 170–180.

Fama, E. F. (1984): “Forward and Spot Exchange Rates,” Journal of Monetary Economics, 14,
319–338.

Frankel, J., and A. Rose (1995): “Empirical Research on Nominal Exchange Rates,” Handbook
of International Economics, 3, 1689–1729.

Frankel, J. A., and K. A. Froot (1990): “Chartists, Fundamentalists, and Trading in the
Foreign Exchange Market,” American Economic Review, 80(2), 181–185.

Ito, T. (1990): “Foreign Exchange Rate Expectations: Micro Survey Data,” American Economic
Review, 80(3), 434–449.

Jongen, R., W. F. Verschoor, C. Wolff, and R. Zwinkels (2012): “Explaining Dispersion
in Foreign Exchange Expectations: A Heterogeneous Agent Approach,” Journal of Economic
Dynamics and Control, 36, 719–735.

Jongen, R., C. Wolff, and W. F. Verschoor (2008): “Foreign Exchange Expectations:
Survey and Synthesis,” Journal of Economic Surveys, 22(1), 140–165.
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Table 1: Structure of survey responses

This table reports the number of participants and observations with different minimum number
of USD/EUR forecasts. (While the entire database consists of 1747 forecasters with USD/EUR
forecasts, we consider those forecasters who responded at least 10 times to the survey in the
remainder of this analysis.)

Min # of responses # of forecasters % of all participants # of observations

1 1,747 100.00 64,813
10 1,056 60.45 63,222
25 763 43.40 59,511
50 519 29.52 50,705
100 208 11.83 28,310
150 62 3.53 11,333
200 11 0.63 2,264
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Table 2: Average exchange rate forecasting performance in the cross section: Mean returns and
Sharpe ratios of Tind

This table reports statistics on the cross section of forecasters with respect to the average perfor-
mance of a forecaster over time when she follows the trading rule Tind according to her forecasts.
Panel A includes the performance measures for the 95-percentile, median and 5-percentile fore-
caster, sorted by mean returns and Sharpe ratios, respectively. These values are compared to
the average value T0 of a simulation experiment which repeats 10,000 purely random (coin toss)
strategies (an investor buys or sells USD against the Euro in the forward market according to a
coin toss, and settles her position one month later). Panel B reports the number and percentage
share of forecasters with Sharpe ratios within specific intervals.

Panel A Percentile of forecasters Mean return Sharpe ratio

Tind X95 0.746 1.159
X50 0.076 0.114
X05 -0.673 -0.856

T0 Average -0.002 -0.001

Panel B Sharpe ratio # of forecasters in %

Tind x<-1.0 40 3.8
-1.0<x <0.4 131 12.3
-0.4<x<0.4 580 54.4
0.4<x<1.0 235 22.0

1.0<x 80 7.5

Table 3: Macroeconomic fundamentals: average absolute forecast errors

This table reports the distribution of forecasts (median and quartiles) of the average absolute
forecast errors |εi(X)| across the cross section with respect to different macroeconomic variables
X, i.e. the short term interest rate i, the inflation rate π, and the yearly growth rate of the
industrial production y. A severe forecast error (wrong direction of change) is counted as 2, a
small forecast error (e.g., constant instead of increase or decrease) is counted as 1.

|εi(i)| |εi(i)| |εi(π)| |εi(π)| |εi(y)| |εi(y)|
Eurozone USA Eurozone USA Eurozone USA

X25 0.58 0.65 0.53 0.58 0.62 0.48
X50 0.71 0.77 0.63 0.69 0.73 0.57
X75 0.83 0.90 0.73 0.79 0.84 0.68
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Table 8: Exchange rate forecasting models and their usage to predict actual exchange rate changes

This table summarizes our analysis explaining the forecasters’ exchange rate models (Panel A) and relating
these models to actual exchange rate changes (Panel B). To explain expected exchange rate changes in Panel
A, we conduct fixed-effects regressions of the type

Et,j [∆st,t+6] = β0 + β1[Et,j [∆i
EUR
t,t+6]− Et,j [∆i

US
t,t+6]] + εt,j

where ∆st,t+6 represents a in exchange rates, and Et,j [∆i
EUR
t,t+6] − Et,j [∆i

US
t,t+6] the difference between the

expected change in Eurozone interest rates and the expected change in the U.S. interest rates. A second
specification (ii) augments the RHS by Et,j [∆π

EUR
t,t+6] − Et,j [∆π

US
t,t+6], while (iii)-(v) display the estimated

coefficients when low performers (w.r.t exchange rate forecasts), medium performers and high performers
are considered separately.
The regressions in Panel B replace expectations on the LHS of the regression equation with actual changes;
(vi)-(viii) display the coefficient estimates for low, medium and high performers, respectively.
For brevity, Diff(∆i) is a shortcut for [Et,j [∆i

EUR
t,t+6] − Et,j [∆i

US
t,t+6], and Diff(∆π) for Et,j [∆π

EUR
t,t+6] −

Et,j [∆π
US
t,t+6]. Standard errors are provided in parentheses. Significance: ***:1%, **: 5%, *: 10%.

Panel A- LHS: Ej [∆FX] Panel B - LHS: ∆FX
(i) (ii) (iii) (iv) (v) (vi) (vii) (viii)
all all low p. medium p. high p. low p. medium p. high p.

Diff(∆i) 0.181 0.158 0.186 0.207 0.143 -0.675 -0.243 0.518
***(0.004) ***(0.004) ***(0.007) ***(0.006) ***(0.007) ***(0.068) ***(0.058) ***(0.068)

Diff(∆π) 0.067
***(0.005)

const 0.026 0.037 -0.137 0.005 0.204 -0.120 0.249 1.034
***(0.003) ***(0.003) ***(0.006) (0.005) **(0.005) ***(0.048) (0.048) (0.054)

N × T 62,082 61,489 17.494 25,160 19,428 17,556 25,446 19,533
N 1053 1052 351 352 350 351 352 350
R2
overall 0.08 0.09 0.09 0.09 0.05 0.00 0.00 0.01

R2
within 0.04 0.04 0.05 0.05 0.02 0.01 0.00 0.00

R2
between 0.44 0.41 0.44 0.44 0.31 0.04 0.03 0.10
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Table 10: Robustness: Panel Fixed Effects Regression with alternatively specified trading rules

We consider the forecast returns obtained by alternative trading rules Tind(1) and Tind(2), which are given by

r
(1)
j,t,t+k = It(st > Ej,t[st+1])(st − st+1) + It(st < Ej,t[st+1])(st+1 − st)

and
r
(2)
j,t,t+k = It(f

1
t ≥ st > Ej,t[st+1])(ft,1 − st+1) + It(f

1
t ≤ st < Ej,t[st+1])(st+1 − ft,1),

respectively. This table presents the results of panel fixed-effects regressions of r
(1)
j,t,t+k (for Tind(1)) and r

(2)
j,t,t+k

(for Tind(2)) on the absolute forecast error made for European and U.S.-American interest rates (|εj,t(iEUR)| and
|εj,t(iUSD)|) as well as for the respective inflation rates (|εj,t(π)|) and industrial production growth rates (|εj,t(y)|)
and on year dummies. Panel A represent the coefficient estimates for Tind(1), Panel B for Tind(2). We use lagged
values as external instruments for the errors on the RHS. Significance: ***:1%, **: 5%, *: 10%.

Panel A: Tind(1) Panel B: Tind(2)
(i) (ii) (iii) (iv)

|εj,t(iEUR)| -0.180 -0.042
***(0.039) *(0.023)

|εj,t(iUSD)| -0.164 -0.120
***(0.054) ***(0.031)

|εj,t(πEUR)| -0.135 -0.266
***(0.051) ***(0.030)

|εj,t(πUSD)| 0.022 -0.093
(0.056) ***(0.032)

|εj,t(yEUR)| 0.088 -0.255
(0.085) ***(0.050)

|εj,t(yUSD)| -0.149 -0.073
**(0.059) **(0.035)

µ̄ 0.409 0.437 0.859 0.734
***(0.096) *(0.094) ***(0.056) ***(0.055)

Year dummies YES YES YES YES

N × T 51,155 50,084 51,182 50,109
R2
B 0.095 0.096 0.206 0.224

R2
O 0.021 0.022 0.048 0.056

R2
W 0.019 0.020 0.037 0.049
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Figure 1: Illustration of the link of average forecast performance, sorted by forecaster

0

0.5

1

1.5

2

‐3 ‐2 ‐1 0 1 2 3

This scatter plot illustrates the relationship between interest rate forecasts errors (w.r.t U.S. inter-
est rates) and the performance of exchange rate predictions on the level of individual forecasters,
i.e., we compute averages of these measures over time for each individual forecaster. Absolute
forecast errors (|εi(i)|) are displayed at the y-axis, average returns based on Tind on the x-axis.
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Figure 2: Expected effects of fundamental forecast errors under different exchange rates value
phases
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This figure depicts predictions of the average returns conditional on 1) the forecast quality of an
interest rate forecast and 2) the value phase based on the fixed effects panel regression

rj,t,t+1 = µj + β1|εj,t(i)|+ β2FUNDt + β3 (|εj,t(i)| × FUNDt) + εj,t.

The x-axis shows the absolute forecast error (0 for no error, 2 for a severe error), while the y-axis
displays the returns. In each graph, there is a different line for each a value phase in which the
exchange rate strongly deviates from the PPP value, and a market phase with small deviations
from PPP.
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This figure depicts predictions of the average returns conditional on 1) the forecast quality of an
interest rate forecast and 2) the momentum phase based on the fixed effects panel regression

rj,t,t+1 = µj + β1|εj,t(i)|+ β2D
L
j,t + β3D

H
j,t + β4

(
|εj,t(i)| ×DL

j,t

)
+ β5

(
|εj,t(i)| ×DH

j,t

)
+ εj,t.

The x-axis shows the absolute forecast error (0 for no error, 2 for a severe error), while the y-axis
displays the returns. In each graph, there is a different line for each the low momentum phase,
normal momentum phase and the high momentum phase.

Figure 3: Expected effects of fundamental forecast errors under different momentum phases
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Figure 4: Marginal effects of forecast errors depending on absolute size of the interest rate
differential
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(c) πEUR
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(d) πUSD
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(e) yEUR
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(f) yUSD

This figure displays how marginal effects of a fundamental forecast error point (zero for a correct
forecast, 2 for a forecast of the wrong direction of change) on the return from a trading strategy
using exchange rate forecasts depend on the absolute level of the interest rate differential between
U.S. and EUR interest rates. The marginal effects are based on an interaction model, i.e.

rj,t,t+1 = µj + β1|εj,t(X)|+ β2|iUSDt − iEURt |+ β3

(
|εj,t(X)| × |iUSDt − iEURt |

)
+ εj,t,

where the marginal effects ∂r
∂|εj,t(X)| = β1 +β3×|iUSDt − iEURt | depend on the absolute interest rate

differential. The y-axis show the marginal effects, the x-axis the size of the interest rate differential
|iUSDt − iEURt |. The dotted lines are the 95% confidence bounds.
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Appendix

A.1 Data appendix

Exchange Rates To obtain a long-time series of daily exchange rates (from 01.1976 to 07.2010),

we follow Burnside, Eichenbaum, Kleshchelski, and Rebelo (2010), drawing on a set of spot rates

and forward rates denominated in terms of FCU/GBP. We then convert Pound quotes into Euro

quotes by dividing the GBP/FCU quote by the EUR/GBP quote.20 These data are taken from

Datastream, and were originally collected by WM Company/Reuters. The mnemonics of the con-

sidered spot rates are DMARKER (used until 12.1998), ECURRSP (since 01.1999), JAPAYEN,

SWISSFR, USDOLLR. The mnemonics of the considered forward rates are DMARK1F (un-

til 01.1998), UKEUR1F (since 01.1999), JAPYN1F, SWISF1F, USDOL1F (all until 01.2007),

and UKJPY1F, UKCHF1F, and USGBP1F (after 01.2007). In order to transform the GBP-

denominated exchange rates with respect to the DM or Euro, we also make use of the spot rates

DMARKER and ECURRSP, respectively. The spot and the forward rates are both midquotes

sampled at the same point in time.

Interest Rates We use the same the data sources used by Burnside, Eichenbaum, Kleshchelski,

and Rebelo (2010) and download three-month interbank interest rates for Germany (until 12.1998),

the Eurozone (starting 01.1999), the United States, the United Kingdom, Japan and Switzerland

from Datastream. These data were originally collected by the Financial Times and ICAP. The

mnemonics are ECWGM3M, ECJAP3M, ECSWF3M, ECUKP3M, ECUSD3M, ECEUR3M.

20Spot rates which measure directly the foreign value of the Euro/the D-Mark (without making a transformation
from GBP) are also available on a daily basis from other sources. To make sure that our results on the forecasting
performance of forecasters do not depend on this transformation, we compare our spot rate data with these directly
obtained exchange rates. In particular, these are the D-Mark quotes from the historical database of the Frank-
furt Stock Exchange provided by the Deutsche Bundesbank, as well the Euro rates downloadable in Datastream
(mnemonics EMJPYSP. EMUSDSP,EMCHFSP, EMGBPSP). All those spot rates have a correlation with those
from our data sample of > 0.999.
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Table A1: Average exchange rate forecasting performance in the cross section: t-values of Tind

Elliot and Ito (1999) present their results in terms of t-values, a performance measure closely
related to the Sharpe ratio, where the mean returns are divided by their standard errors instead of
the standard deviation. We report statistics about these t-values in the cross section of forecasters
underneath. The table reports the t-values and the associated mean returns for the individual
trading strategies. It displays the respective values for the 95%, 90%, 50%, 5% and 1% percentile
forecaster, sorted by t-values. These values are compared to simulated values, i.e. the average
value T0 from 10,000 purely random (coin toss) strategies (an investor buys or sells USD against
the Euro in the forward market according to a coin toss, and settles her position one month later).

t-values Mean

Tind X99 2.845 1.087
X95 2.108 0.387
X90 1.711 0.432
X50 0.210 0.149
X05 -1.447 -0.266
X01 -2.214 -0.422

T0 Average -0.010 -0.002

As the t-values of a purely random strategy can be approximated by a standard normal distribution,
the t-values computed for the individual forecasters can be directly compared to critical values for
two-sided tests of the hypothesis that an individual’s average profit equals zero. For example,
a t-value of 2.108 (which can be observed for the forecaster at the 95% percentile) points to a
significantly positive average return, as this value is above the critical value of 1.96 at the 5%
significance level. In contrast, the forecaster at the 5% percentile has a t-value of -1.447, which
is consistent with the hypothesis of zero average profits at the 5% significance level (and does not
imply that this particular forecaster makes predictions which are significantly worse then those
from a random strategy at the 5% significance level.

A.2 Further analyses
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Table A3: Panel Pooled OLS Regression, no instruments

This table reports the results of panel pooled OLS regressions of the trading rule Tind’s period forecast return, rj,t,t+1

(based on the forecast of the forecaster j in t), on the absolute forecast error made for European and U.S.-American
interest rates (|εj,t(iEUR)| and |εj,t(iUSD)|, respectively) as well as a battery of control variables Φj,t and Ψj,t, i.e.

rj,t,t+1 = β0 + β1|εj,t(iEUR)|+ β2|εj,t(iUSD)|+ γΦj,t + δΨj,t + εj,t.

Depending on the specification (i) to (ix), Φj,t includes forecast errors with respect to other fundamentals than
interest rates, i.e. inflation (|ε(π)|) and industrial production growth forecast errors |ε(y)|. Unlike in Table 4, we do
not use instruments for |εj,t(iEUR)|, |εj,t(iUSD)| and Φj,t. Ψj,t represents purely exogenous control variables such
as year specific dummy variables. Significance: ***:1%, **: 5%, *: 10%.

(i) (ii) (iii) (iv) (v) (vi) (vii)

|εj,t(iEUR)| -0.129 -0.130 -0.160 -0.131
***(0.015) ***(0.015) ***(0.016) ***(0.016)

|εj,t(iUSD)| -0.191 -0.192 -0.171 -0.146
***(0.017) ***(0.017) ***(0.019) ***(0.019)

|εj,t(πEUR)| 0.008 -0.035 -0.034
(0.015) **(0.017) **(0.017)

|εj,t(πUSD)| 0.056 -0.034 -0.026
***(0.015) **(0.016) *(0.015)

|εj,t(yEUR)| -0.105 -0.030 -0.021
***(0.016) *(0.016) (0.016)

|εj,t(yUSD)| -0.023 -0.072 -0.064
(0.017) ***(0.017) ***(0.017)

β0 0.185 0.244 0.255 0.220 0.645 0.649 0.775
***(0.015) ***(0.016) ***(0.021) ***(0.021) ***(0.234) ***(0.239) ***(0.242)

Year dummies NO NO NO NO YES YES YES

N × T 63,693 62,940 63,414 62,401 63,414 62,401 62,257
R2 0.001 0.003 0.002 0.003 0.026 0.026 0.027

50



Table A4: Panel Pooled OLS Regression, with instruments

This table reports the results of panel pooled OLS regressions of the trading rule Tind’s period forecast return, rj,t,t+1

(based on the forecast of the forecaster j in t), on the absolute forecast error made for European and U.S.-American
interest rates (|εj,t(iEUR)| and |εj,t(iUSD)|, respectively) as well as a battery of control variables Φj,t and Ψj,t, i.e.

rj,t,t+1 = β0 + β1|εj,t(iEUR)|+ β2|εj,t(iUSD)|+ γΦj,t + δΨj,t + εj,t.

Depending on the specification (i) to (ix), Φj,t includes forecast errors with respect to other fundamentals than
interest rates, i.e. inflation (|ε(π)|) and industrial production growth forecast errors |ε(y)|. We use lagged values as
external instruments for |εj,t(iEUR)|, |εj,t(iUSD)| and Φj,t. Ψj,t represents purely exogenous control variables such
as year specific dummy variables. Significance: ***:1%, **: 5%, *: 10%.

(i) (ii) (iii) (iv) (v) (vi) (vii)

|εj,t(iEUR)| -0.056 -0.056 -0.140 -0.114
**(0.028) **(0.028) ***(0.037) ***(0.038)

|εj,t(iUSD)| -0.134 -0.143 -0.156 -0.128
***(0.034) ***(0.035) ***(0.053) **(0.053)

|εj,t(πEUR)| -0.060 -0.148 -0.180
(0.042) ***(0.048) ***(0.051)

|εj,t(πUSD)| 0.198 0.025 0.082
***(0.040) (0.047) *(0.050)

|εj,t(yEUR)| -0.162 0.043 0.065
***(0.051) (0.068) (0.075)

|εj,t(yUSD)| -0.038 -0.150 -0.162
(0.054) **(0.060) **(0.066)

β0 0.145 0.213 0.298 0.103 -0.032 0.018 0.108
***(0.023) ***(0.029) ***(0.050) **(0.052) (0.080) (0.075) (0.088)

Year dummies NO NO NO NO YES YES

N × T 50,793 51,512 51,155 50,084 51,155 50,084 49,872
R2 0.000 0.002 0.001 . 0.022 0.023 0.022
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Table A5: Panel Fixed Effects Regression, no instruments

This table reports the results of panel regressions with individual fixed effects of the trading rule Tind’s period forecast
return, rj,t,t+1 (based on the forecast of the forecaster j in t), on the absolute forecast error made for European and
U.S.-American interest rates (|εj,t(iEUR)| and |εj,t(iUSD)|, respectively) as well as a battery of control variables Φj,t
and Ψj,t, i.e.

rj,t,t+1 = µj + β1|εj,t(iEUR)|+ β2|εj,t(iUSD)|+ γΦj,t + δΨj,t + εj,t.

Depending on the specification (i) to (ix), Φj,t includes forecast errors with respect to other fundamentals than
interest rates, i.e. inflation (|ε(π)|) and industrial production growth forecast errors |ε(y)|. Ψj,t represents purely
exogenous control variables such as year specific dummy variables. Unlike in Table 4, we do not use instruments for
|εj,t(iEUR)|, |εj,t(iUSD)| and Φj,t. Significance: ***:1%, **: 5%, *: 10%.

(i) (ii) (iii) (iv) (v) (vi) (vii)

|εj,t(iEUR)| -0.139 -0.140 -0.169 -0.141
***(0.015) ***(0.015) ***(0.016) ***(0.016)

|εj,t(iUSD)| -0.182 -0.184 -0.171 -0.145
***(0.017) ***(0.017) ***(0.019) ***(0.019)

|εj,t(πEUR)| -0.002 -0.033 -0.032
(0.016) *(0.017) *(0.017)

|εj,t(πUSD)| 0.044 -0.035 -0.028
***(0.015) **(0.016) *(0.016)

|εj,t(yEUR)| -0.074 -0.022 -0.013
***(0.016) (0.016) (0.017)

|εj,t(yUSD)| -0.030 -0.073 -0.067
*(0.017) ***(0.018) ***(0.017)

µ̄ 0.192 0.237 0.246 0.225 0.714 0.694 0.837
***(0.011) ***(0.014) ***(0.018) ***(0.020) ***(0.248) ***(0.252) ***(0.255)

Year dummies NO NO NO NO YES YES YES

N × T 63,693 62,940 63,414 62,401 63,414 62,401 62,257
R2
B 0.006 0.050 0.032 0.056 0.177 0.179 0.171

R2
O 0.001 0.003 0.002 0.003 0.026 0.026 0.027

R2
W 0.001 0.002 0.002 0.002 0.023 0.023 0.025
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Table A6: Panel Fixed Effects Regression with AR(1) correction, no instruments

This table reports the results of panel regressions with individual fixed effects of the trading rule Tind’s period forecast
return, rj,t,t+1 (based on the forecast of the forecaster j in t), on the absolute forecast error made for European and
U.S.-American interest rates (|εj,t(iEUR)| and |εj,t(iUSD)|, respectively) as well as a battery of control variables Φj,t
and Ψj,t, i.e.

rj,t,t+1 = µj + β1|εj,t(iEUR)|+ β2|εj,t(iUSD)|+ γΦj,t + δΨj,t + εj,t.

Depending on the specification (i) to (ix), Φj,t includes forecast errors with respect to other fundamentals than
interest rates, i.e. inflation (|ε(π)|) and industrial production growth forecast errors |ε(y)|. Ψj,t represents purely
exogenous control variables such year specific dummy variables. Unlike in Table 4, we do not use instruments for
|εj,t(iEUR)|, |εj,t(iUSD)| and Φj,t. We control for first-order autocorrelation by the fixed-effects method proposed by
Baltagi and Wu (1999). Significance: ***:1%, **: 5%, *: 10%.

(i) (ii) (iii) (iv) (v) (vi) (vii)

|εj,t(iEUR)| -0.152 -0.152 -0.172 -0.147
***(0.017) ***(0.017) ***(0.018) ***(0.018)

|εj,t(iUSD)| -0.178 -0.178 -0.165 -0.139
***(0.017) ***(0.017) ***(0.018) ***(0.019)

|εj,t(πEUR)| 0.002 -0.017 -0.014
(0.017) (0.017) *(0.018)

|εj,t(πUSD)| 0.006 -0.045 -0.041
***(0.017) ***(0.017) **(0.017)

|εj,t(yEUR)| -0.080 -0.038 -0.029
***(0.017) **(0.017) (0.017)

|εj,t(yUSD)| -0.062 -0.081 -0.072
***(0.018) ***(0.018) ***(0.019)

µ̄ 0.228 0.262 0.286 0.295 0.824 0.814 0.806
***(0.014) ***(0.015) ***(0.018) ***(0.019) ***(0.108) ***(0.107) ***(0.107)

Year dummies NO NO NO NO YES YES YES

N × T 62,625 61,874 62,346 61,338 62,346 61,338 61,195
R2
B 0.001 0.020 0.011 0.015 0.163 0.170 0.161

R2
O 0.001 0.002 0.002 0.002 0.025 0.025 0.026

R2
W 0.001 0.002 0.002 0.002 0.015 0.015 0.016

DW (Bhargava et al.) 1.64 1.64 1.63 1.63 1.67 1.66 1.66
DW (Baltagi/Wu) 1.86 1.87 1.87 1.87 1.90 1.90 1.90
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Table A7: Panel Fixed Effects Regression, alternative instruments

This table reports the results of panel regressions with individual fixed effects of the trading rule Tind’s period forecast
return, rj,t,t+1 (based on the forecast of the forecaster j in t), on the absolute forecast error made for European and
US-American interest rates (|εj,t(iEUR)| and |εj,t(iUSD)|, respectively) as well as a battery of control variables Φj,t,
i.e.,

rj,t,t+1 = µj + β1|εj,t(iEUR)|+ β2|εj,t(iEUR)|+ γΦj,t + δΨj,t + εj,t.

Depending on the specification (i) to (ix), Φj,t includes forecast errors with respect to other fundamentals than
interest rates, i.e. inflation (|ε(π)|) and industrial production growth forecast errors |ε(y)|. Ψj,t represents year
specific dummy variables.
Unlike in Table 4, we use alternative instruments for |εj,t(iEUR)|, |εj,t(iUSD)| and Φj,t, which are correlated with
these variables but uncorrelated with the unexplained portion of Eq. 2. Doing so, we make use of the facts that:
(i) our dataset covers a broader set of countries than the US and the Eurozone, i.e. the UK and Japan; and that,
(ii), skills in predicting macroeconomic series persist across countries. We thus employ the absolute forecast errors
with respect to the interest rates in the UK and in Japan as exogenous instruments for the forecast errors with
respect to the US and the Eurozone. Likewise, we use the absolute forecast errors with respect to the inflation
rate and industrial production in these countries as instruments for the US and Eurozone inflation and industrial
production, respectively. These instruments are valid for two reasons: first, it can be shown from our data that skills
in predicting these macroeconomic series are correlated across countries: for example, the cross-sectional correlation
between average absolute errors with respect to Eurozone and UK interest rates is 0.51. In the panel context, there
still remains a positive correlation of absolute forecast errors with respect to these two series of 0.25. Secondly, there
is no theoretical reason to believe that errors in predicting the macroeconomic circumstances in Japan should have
a systematic impact on the USD/EUR exchange rate predictions which is not yet covered by the forecast error with
respect to the fundamentals in the United States or the Eurozone; hence, the instruments are exogenous.
Significance: ***:1%, **: 5%, *: 10%.

(i) (ii) (iii) (iv) (v) (vi)

|εj,t(iEUR)| -0.409 -0.446 -0.980
***(0.057) ***(0.064) ***(0.080)

|εj,t(iUSD)| -0.514 -0.374 -0.830
***(0.066) ***(0.081) ***(0.103)

|εj,t(πEUR)| -0.010 0.219
(0.088) **(0.102)

|εj,t(πUSD)| -0.338 0.197
***(0.104) *(0.108)

|εj,t(yEUR)| -0.072 0.164
***(0.076) *(0.087)

|εj,t(yUSD)| -0.270 -0.282
**(0.125) ***(0.109)

µ̄ 0.373 0.484 0.769 0.773 1.178 1.051
***(0.042) ***(0.053) ***(0.100) ***(0.100) ***(0.306) ***(0.303)

Year dummies NO NO NO NO YES YES

N × T 58,102 58,088 51,746 51,849 51,826 51,826
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