IT City Research Online
UNIVEREIST; ]OggLfNDON

City, University of London Institutional Repository

Citation: Sarno, L. & Schmeling, M. (2014). Which fundamentals drive exchange rates? A

cross-sectional perspective. Journal of Money, Credit and Banking, 46(2-3), pp. 267-292.
doi: 10.1111/jmcb.12106

This is the unspecified version of the paper.

This version of the publication may differ from the final published version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/3406/

Link to published version: https://doi.org/10.1111/jmcb.12106

Copyright: City Research Online aims to make research outputs of City,
University of London available to a wider audience. Copyright and Moral Rights
remain with the author(s) and/or copyright holders. URLs from City Research
Online may be freely distributed and linked to.

Reuse: Copies of full items can be used for personal research or study,
educational, or not-for-profit purposes without prior permission or charge.
Provided that the authors, title and full bibliographic details are credited, a
hyperlink and/or URL is given for the original metadata page and the content is
not changed in any way.




City Research Online: http://openaccess.city.ac.uk/ publications@city.ac.uk



http://openaccess.city.ac.uk/
mailto:publications@city.ac.uk

Which Fundamentals Drive Exchange Rates?
A Cross-Sectional Perspective:

Lucio Sarno* Maik Schmeling**

This version: December 18, 2013

*Forthcoming in the Journal of Money, Credit and Banking. We are grateful to Ken West (editor), two
anonymous referees, Lukas Menkhoff and Michael Moore for very valuable comments and suggestions. Sarno
acknowledges financial support from the Economic and Social Research Council (No. RES-062-23-2340).
Schmeling gratefully acknowledges financial support by the German Research Foundation (DFG).

t(Cass Business School, London and Centre for Economic Policy Research (CEPR). Corresponding author:
Faculty of Finance, Cass Business School, City University London, 106 Bunhill Row, London EC1Y 8T7Z,
UK, Tel: +44 20 7040 8772, Fax: +44 20 7040 8881, Email: lucio.sarno@city.ac.uk.

**Faculty of Finance, Cass Business School, City University London, 106 Bunhill Row, London EC1Y
8TZ, UK, Email: maik.schmeling.1@city.ac.uk.



Which Fundamentals Drive Exchange Rates?
A Cross-Sectional Perspective

Abstract

Standard present-value models suggest that exchange rates are driven by expected
future fundamentals, implying that exchange rates contain information about future
fundamentals. We test this key empirical prediction of present-value models in a sam-
ple of 35 currency pairs ranging from 1900 to 2009. Employing a variety of tests, we
find that exchange rates have strong and significant predictive power for nominal fun-
damentals (inflation, money balances, nominal GDP), whereas predictability of real
fundamentals and risk premia is much weaker and largely confined to the post-Bretton
Woods era. Overall, we uncover ample evidence that future macro fundamentals drive

current exchange rates.

JEL Classification: F31; G10.
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1. INTRODUCTION

Whether exchange rates are linked to observable macroeconomic fundamentals has long been
controversial in the literature and there is early evidence against such a link dating back to
the work of Meese and Rogoff (1983), leading to the so-called “disconnect puzzle”.

However, the well-documented finding that exchange rates are only weakly related to
contemporaneous (or lagged) macro fundamentals does not mean that exchange rates are
truly “disconnected” from fundamentals. In fact, Engel and West (2005) show that the
apparently weak relationship between exchange rates and fundamentals can be reconciled
within a standard present-value model of asset prices when discount factors are close to
unity and fundamentals are nonstationary. In this setting, the exchange rate can be entirely
driven by macro fundamentals but the link is such that expectations about future macro
fundamentals drive current exchange rates, whereas current and lagged fundamentals are
relatively unimportant. Hence, to identify which fundamentals matter most for exchange
rates, it is sensible to test for predictability of fundamentals by using lagged exchange rates
as predictors.’

Engel and West (2005) were the first to provide evidence that exchange rates do indeed
Granger-cause fundamentals, a finding which suggests that there is a sensible connection be-
tween fundamentals and exchange rates after all. Related to this, Engel and West (2006) find
that deviations of real exchange rates from steady state values forecast inflation and output
gaps. In a similar vein, Chen, Rogoff, and Rossi (2010) find that “commodity currencies”
robustly forecast commodity prices.

Hence, there is some evidence that exchange rates forecast fundamentals, which implies

that (expected) fundamentals do indeed matter for exchange rates. However, the evidence is

1Quoting Obstfeld and Rogoff (2000, p. 373) : ‘[...] the exchange-rate disconnect puzzle [...] alludes
broadly to the exceedingly weak relationship (except, perhaps, in the longer run) between the exchange rate
and virtually any macroeconomic aggregates. It manifests itself in a variety of ways. For example, Meese
and Rogoff (1983) showed that standard macroeconomic exchange-rate models, even with the aid of ex-post
data on the fundamentals, forecast exchange rates at short to medium horizons no better than a naive random
walk.” Indeed, there is evidence in favor of a sensible predictive relationship from macro factors to exchange
rates only at rather long horizons (e.g. Mark, 1995; Mark and Sul, 2001; Abhyankar, Sarno, and Valente,
2005). However, to be clear, this is not the aspect of the puzzle on which we focus in this paper. Instead
we focus on the other side of the puzzle that refers to ‘the remarkably weak [...] feedback links between the
exchange rate and the rest of the economy’ (Obstfeld and Rogoff, 2000, p. 373) and analyze whether and
how fluctuations in the exchange rate are related to future aggregate macroeconomic variables.



confined to a relatively small set of currencies and economic variables, to the recent floating
exchange rate regime since the 1970s, and to tests applied to individual currency pairs.
Yet the empirical prediction of the Engel-West framework is very general, and several key
fundamental variables qualify as being relevant for exchange rates even in standard exchange
rate models. This paper provides a fresh and comprehensive assessment of this prediction
of present-value models, and investigates whether exchange rate movements have predictive
power for a number of relevant macro fundamentals in a large cross-section of countries over
a century-long sample. The cross-sectional aspect of our data is especially important since
it allows us to conduct tests which average out most of the idiosyncratic noise in individual
exchange rates and, thus, to carry out more powerful tests. The key questions that guide
our analysis are: (i) is there a link between current exchange rates and future fundamentals
consistent with standard present-value models of the exchange rate, and, if so, (ii) which
fundamentals matter most? Answers to these questions seem relevant as they have direct
implications - among other things - for theoretical exchange rate modeling.

Our empirical analysis is based on long-run data for 35 currencies quoted against the
US Dollar (USD) covering the period from 1900 to 2009. In many of our tests, we take
a perspective typical of the finance literature, relying mainly on a simple and model-free
out-of-sample forecasting exercise and forming groups (or portfolios) of countries depending
on their lagged spot rate movements against the USD. The composition of these groups
is updated each year and we examine the macro performance of these different groups of
countries throughout each annual forecasting period. In addition, we also present results
based on more conventional panel regressions (controlling for fixed country and time effects).

Our results show that countries whose currencies strongly appreciated against the USD in
the past have significantly lower future inflation, growth in money balances, nominal GDP
growth, and interest rates, compared to countries whose currencies most strongly depreci-
ated against the USD. The differences in fundamentals’ growth rates across the two groups of
countries is statistically and economically significant and easily exceeds 10% p.a. for inflation
and money growth. These relations are very robust across sample periods and test methods,
suggesting that future nominal fundamentals matter a lot for current exchange rates. Fur-

ther nominal variables, such as interest rate differentials and risk premia (deviations from



uncovered interest rate parity) also matter, but their importance is largely confined to the
post-Bretton Woods sample.?

We also investigate the existence of predictability for real macroeconomic fundamentals
such as real GDP growth, real money growth, and real exchange rate changes. However,
the evidence is not as clear-cut as for nominal fundamentals. We find some evidence of
predictability of real exchange rate changes, especially for the post Bretton Woods sample
period, whereas real GDP growth is not robustly predictable and its relationship with the
current spot rate tends to switch sign across different sample periods. We illustrate, however,
how the latter finding can be rationalized by instabilities in the income elasticity of money
demand. Real money growth seems the least predictable (by means of past exchange rates),
and we only find some predictability at longer horizons.

Finally, it is worthwhile mentioning that almost all predictive relations uncovered in our
empirical work are in line with the theoretical predictions (which we turn to in the next
section) from a standard monetary exchange rate model. Hence, our findings in a nutshell are
as follows. First, fundamentals matter a lot for exchange rates empirically, and it seems that
nominal fundamentals are more important than real fundamentals. Second, fundamentals
matter in a way consistent with standard present-value logic as exchange rate movements
forecast fundamentals. Third, fundamentals generally tend to matter in a way consistent with
standard monetary exchange rate models, a workhorse of traditional international finance.
Fourth, our main results are robust across methods and also hold when controlling for lagged
macro fundamentals.?

The paper proceeds as follows. The next section briefly reviews theoretical concepts.
Section 3 details the data. Section 4 describes the empirical approach and results. Section
5 provides additional results and robustness, and Section 6 concludes. A separate Internet

Appendix to this paper contains additional information and robustness results.

2Froot and Ramadorai (2005) find that (expectations about) risk premia are a strong driver of real
exchange rates in a VAR-based decomposition based on recent data. Hence, their result is by and large
compatible with ours although we are investigating nominal exchange rates.

3However, as noted later in the paper, our results are also consistent with other theoretical arguments dif-
ferent from the standard present-value model we choose to focus on. Specifically, it is clear that fundamentals
are endogenous and determined jointly with exchange rates in equilibrium, so that the predictability from
exchange rates to fundamentals documented here should not be taken necessarily as unidirectional causality.



2. THEORETICAL MOTIVATION

The asset price approach to exchange rates relies on the fact that the exchange rate, as any

other asset price, can be written as the discounted present value of future fundamentals:
oo
se=(1-10) szEt[sz‘] (1)
i=0

where s is the log nominal exchange rate, b is a parameter that depends on the structure of an
underlying macro model, and f denotes the set of macro fundamentals. The above present-
value formulation starts from the general idea that spot rates are driven by fundamentals

and expected spot rates, i.e.

St = (1 — b)ft + bEt[St+1] (2)

and equation (1) then follows from iterating forward equation (2) provided that the no-
bubbles condition bi]Et[sHi] = 0 holds for ¢ — oo and that current fundamentals are ob-
servable. Thus, equation (1) suggests that current exchange rates should be informative for
future fundamentals.

The general formulation in equation (1) takes no stand on which fundamentals to include
in exchange rate determination so that the menu of fundamentals will be driven by choosing
a particular exchange rate model. For our empirical application below, we rely on a fairly
standard but general setup based on the monetary exchange rate model, which is described

in equation (7) in Engel and West (2005)

1
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where s is the log spot exchange rate expressed as US dollars per foreign currency unit (USD
per FCU), m is the log of the money supply, y is (real) output, v,, is a money demand shock,
q denotes the log real exchange rate defined as ¢; = s; — p; +p¢, and p is the foreign exchange
risk premium (i.e. the deviation from uncovered interest rate parity, p, = As; + ¢ — i;); the

(log) price level is denoted as p;, and 4; is the continuous short-term interest rate. Asterisks



indicate variables of the foreign country. Finally, v is the income elasticity of the demand
for money and « is the interest rate semi-elasticity of money demand. We refer to Engel and
West (2005) and Engel, Mark, and West (2007) for further details of this specification but
note here that it is fairly general and does not impose uncovered interest parity.

[terating the stochastic difference equation in (3) forward and imposing the no-bubbles

condition, the current exchange rate s; can be expressed as

St =

1 i ( o )ZE - (m;ekﬂ - mtﬂ') + (Z/Zli - Z/t+v:)
1+ 1+ !
tis ) + (Vs — Vmtsi) + Qs — QP

which is identical to equation (1) when setting b = «/(1 — «) and f equal to the sum of
macro fundamentals in squared brackets.

Most important for our analysis is that the above specification in equation(4) makes a
number of theoretical predictions regarding current exchange rates and future fundamentals.
Specifically, it says that an appreciation of the foreign currency (a higher s) implies expec-
tations of (i) lower money growth differentials (foreign vs. home country), (ii) higher real
output differentials (provided a stable income elasticity of money demand ), (iii) higher real
exchange rates, and (iv) lower risk premia in the future. These are the first four predictions
we will test for in our empirical work below.*

Furthermore, rewriting equation (4) as

1 > «Q iE - [(mi‘ﬂ- - p:—s-i) — (Mg —pt+i)] - (Pfﬂ' — Dtti) .
8t_1+az 1+a) " (5)

i=0 + (y;“ﬂ — ytﬂ-) + (v;tﬂ- — Uth) + Qi+i — APrti

one can see that the nominal exchange rate should also forecast the evolution of price dif-
ferentials (p} — p;) as well as real money differentials ((m; — pf) — (my — p;)). Empirically,
appreciating currencies should experience (v) lower future inflation rate differentials and (vi)

lower real money growth differentials.

4We do not investigate money demand shocks since we restrict our empirical analysis to directly observable
variables.



Finally, we can also re-parameterize equation(4) as

- [(mfﬂ - p:ﬂ') — (Mugs — pt+i)}

J— a \'
T 1ta Z (1 + a) . = [(0Fi + yies) — (i + Yew)] (6)

=0

+(y+ 1) (U5 — Yeri) + (Vnrss — Umtri) + Gei — e
which shows that appreciating exchange rates should forecast (vii) lower nominal income
differentials [(p; + y;) — (p: + y¢)]. Note that the relation between exchange rates and nomi-
nal income differentials, as opposed to real income differentials, is not affected by the income
elasticity of money demand -y, a point we will return to below. Overall, therefore, we have
a set of clear predictions from this simple setting that we can take to the data for the pur-
pose of evaluating the predictive information content in exchange rates for future economic

variables.

3. DATA

We employ data for a total of 36 countries (35 exchange rates) with a sample period rang-
ing from 1900 to 2009. Data availability varies across countries and not all countries have
data as far back as 1900. The 36 countries are: Argentina, Australia, Austria, Belgium,
Brazil, Canada, Denmark, Finland, France, Germany, Greece, Hong Kong, India, Indone-
sia, Ireland, Israel, Italy, Japan, (South) Korea, Mexico, Netherlands, New Zealand, Norway,
Portugal, Saudi Arabia, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thai-
land, Turkey, United Kingdom, United States, and Venezuela. While the full-sample analysis
covers the longest time span available to us from 1900 to 2009 for each country, we addition-
ally work with a sub-sample from 1974 to 2009 to cover a recent time period characterized
by relatively open and integrated markets over the post-Bretton Woods period.

For each country, we have available information on spot exchange rates, the consumer
price index (CPI), gross domestic product (GDP), money balances (currency in circulation),
and short-term interest rates (T-Bills). We obtain these data from Global Financial Data

(GFD), which provides access to a host of long-run macro and financial time series. Note



that some countries do not have all data available for the full sample period and therefore
enter the sample later. Also, we eliminate all euro member countries from the sample in the
year of the actual adoption of the euro. Due to data availability, we have to employ annual
data for CPI inflation, money growth, and GDP growth.

Spot exchange rates as well as CPI, GDP and money balances are measured at the end
of each year and are not yearly averages. To ensure stationarity, we employ annual (log)
changes of all macro variables (except for interest rates) in the subsequent analysis. Interest
rate data are available at higher frequencies but we use annual data, measured at the end
of each year, for consistency. We take the U.S. to be the home country and investigate
exchange rates, growth rate differentials and interest rate differentials relative to the U.S.
Table 1 shows median growth rates of our macro fundamentals and their availability across
countries.” We present medians since our data include several time-country combinations
of hyperinflations which dominate average growth rates and interest rates. For this reason,
we later check the robustness of our results using winsorized time-series of exchange rates,
interest rates, and macro fundamentals such that values above (below) the 95th percentile

(5th percentile) are set to the 95th percentile (5th percentile).

TABLE 1 ABOUT HERE

4. EMPIRICAL RESULTS

4.1.  Forming country portfolios

Methodology. To investigate whether spot rates have predictive power for macro fun-
damentals in the cross-section of countries we mainly rely on a simple and robust method
borrowed from the finance literature for most of our empirical analysis. Specifically, we form
groups (or portfolios) of countries at the end of each year based on their lagged stochastically

detrended spot rate (against the USD). The stochastically detrended spot rate (S) is simply

5Most exchange rate series extend back to 1900 so that macro variables effectively determine data avail-
ability across countries.

6Note that we winsorize the growth rates of macro variables and detrended exchange rates and not the
level of these variables themselves. The results using winsorized data indicate that our findings do not change
qualitatively.



the log spot rate (s) minus its (log) average over the previous ten years (5;_g;):

S =5 — St—9;t (7)

where exchange rates are in USD per FCU as in the theoretical discussion above so that
higher values of § mean that the foreign currency has appreciated against the USD relative
to its recent past.

We allocate the 25% of all countries with the lowest spot rate change (i.e. the largest
depreciation against the USD) to group one (G1) and the 25% of all countries with the
largest appreciation against the USD to group four (G4), with the remaining countries being
allocated to the intermediate groups two or three (G2 and G3, respectively). These groups
of countries, or country portfolios, then remain unchanged for one calendar year and we
track their growth differential against the U.S. with respect to CPI inflation, money bal-
ances, nominal GDP, real money balances, and real GDP. In addition, we also compute risk
premia (UIP deviations) as well as short-term interest rate differentials and real exchange
rate changes against the U.S. over the year following the formation of groups.

Starting at the end of 1909, so that 1910 is our first forecast period, we then repeat
this procedure each year to obtain time series of growth rate (and interest rate) differentials
against the U.S. for each of the macro variables listed above and for each of the four portfolios.
The dynamic rebalancing of country groups hence enables us to look at the future macro
performance of groups of countries with relatively similar past exchange rate depreciations. A
simple test of cross-sectional predictability amounts to testing whether there is a significant
difference between growth rate differentials of G1 versus G4.” Note that taking the difference
between two country portfolios, e.g. G1 and G4, effectively cancels out the U.S. component
of growth differentials and interest rates so that we are looking at macro growth and interest
rate differentials between the two respective groups of countries.

We employ this procedure for two main reasons. First, because it enjoys a number of ad-

vantages over standard regression approaches for the questions we want to examine. Forming

7As noted above, this procedure is heavily used in the finance literature in the context of equity or bond
portfolios. However, this approach has also been used in the international finance literature, e.g. in the
context of currency portfolios (see Lustig and Verdelhan, 2007; Menkhoff, Sarno, Schmeling, and Schrimpf,
2012a,b).



portfolios of countries and investigating their average growth rate differentials is nonpara-
metric in the sense that we do not have to assume a specific functional relationship between
lagged spot rate movements and future macro growth rates. While we would expect, for
example, a monotonically declining pattern of money growth differentials when moving from
G1 to G4 based on prediction (i) of the monetary model, the pattern across country portfo-
lios may empirically be increasing, decreasing, or hump-shaped and employing the portfolio
approach easily allows for all of these possible patterns.® In addition, the portfolio formation
approach naturally handles unbalanced panels of data where countries enter the sample at
different times (or drop out of the sample, e.g., due to the adoption of the euro). Also,
predictive regressions involving persistent predictive variables are prone to biases and statis-
tical problems with nominal significance levels (see e.g. Stambaugh, 1999), which we avoid
by directly investigating the spread of growth differentials across country groups.” Second,
this approach yields results which are readily interpretable in terms of economic significance
in an out-of-sample setting, which is our main object of interest. The difference in growth
differentials between G1 and G4 directly yields an estimate of how much higher the growth
of a given macro factor is in countries with “weak” versus “strong” exchange rates. However,
we also complement our main approach of forming portfolios of countries with more standard
panel regressions below, for robustness.

Finally, we briefly discuss our choice of predictive variable, namely, the detrended spot
exchange rate against the USD. Theory predicts that the spot rate itself should predict future
changes in macro fundamentals. However, and as noted in Engel and West (2005), using
the level of the spot rate directly can be problematic due to lack of stationarity. Hence, we
opt to look at spot rates detrended over the previous ten years to accomplish two things.
First, the horizon is long enough to net out short-term noise in exchange rate movements

(which we are not interested in) but short enough so that nonstationarity does not become

8We do find very similar results with a linear panel regression approach below, however, so that allowing
for non-linearities does not seem to be overly important in establishing our empirical results.

9This is relevant in our case when using the detrended exchange rate which is indeed persistent. For
example, the average first-order autoregressive coefficient for the detrended spot exchange rate across all 35
currency pairs is estimated to be 0.83, with a cross-sectional standard deviation of 0.08; the maximum is
0.96 and the minimum is 0.61. Hence, statistical inference in predictive regressions in this case would have
to take account of this persistence, which is notoriously cumbersome.



problematic.' Second, detrended spot rates represent deviations in percent and are, thus,
directly comparable across countries and useful for sorting countries into portfolios. However,
we also compute results based on simple one-year and ten-year (log) exchange rate changes
instead of detrended spot rates for all major analyses, and find that our results are not driven

by the specific choice of the detrended exchange rate.

Main results. Next we report our main results based on country portfolios. For robust-
ness, we report results based on raw fundamentals and results based on winsorized fun-
damentals. To start with, the left part of Table 2, Panel A, shows average growth rate
differentials (against the U.S.) for CPI inflation for all four groups of countries (G1 — G4)
and the difference in average growth rates between G4 and G1 (“Dift”). Panel F shows the
same for winsorized fundamentals. Numbers in brackets are t-statistics based on Newey and
West (1987) standard errors. We report results both for the full sample period from 1910
to 2009 and for a shorter subperiod from 1974 to 2009. The latter sample period mainly
serves as a control for robustness to see whether results for the full period also extend to
the post-Bretton Woods era with relatively open capital markets, market integration, and
exchange rate convertibility.!!

We find that future CPI inflation is indeed much higher in countries whose currencies
experienced the strongest depreciation against the USD over the previous ten years (G1)
relative to countries whose currencies most strongly appreciated against the USD (G4).
More specifically, the average annual difference in CPI growth against the U.S. for the full
sample period is about 23% (15% for winsorized CPI inflation) for country portfolio G1 and
declines monotonically when moving to G2 and G3 to a growth rate differential of about
zero for countries with a strong appreciation against the USD in G4. Hence, there is a
massive difference in growth rates of -23.32% (-14.77% for winsorized data), which is highly

significant. Also, we find a very similar result when restricting the sample to the post-Bretton

10We have also experimented with somewhat shorter horizons (e.g. down to horizons of five years) and
found that the results reported below are not affected qualitatively.

HWe are aware of the fact that the full sample period covers different exchange rate regimes and that
predictability of fundamentals by exchange rates might be different during fixed and floating exchange rate
regimes. However, it seems a natural starting point to look at a very long sample period which contains
a maximum of variability in fundamentals and exchange rates both in the time-series and cross-sectional
domain in order to maximize statistical efficiency and economic significance.

10



Woods period. In sum, it appears that lagged spot rate movements have significant predictive
power for future inflation in the cross-section of countries, and that this predictive power
is economically significant. More importantly, the pattern in inflation differentials squares
well with economic intuition and the predictions from traditional models of exchange rate

determination outlined in Section 2.
TABLE 2 ABOUT HERE

Table 2 also reports the same kind of information for growth differentials in money bal-
ances (Panels B and G) and nominal GDP (Panels C and H). The evidence is very similar,
and similarly impressive, for these two macro factors. There is an almost monotonic decline
in growth rates when moving from G1 to G4 for both money and GDP growth differentials
and for both sample periods. The smallest difference (in absolute value) between growth
rates is about 10% for the full sample and winsorized GDP growth, and therefore all dif-
ferences are economically large. Hence, spot exchange rates contain a lot of information
for future (nominal) macro movements in the cross-section of countries, and the sign of the
predictive relation with future money growth is in line with predictions (i), (v), and (vii) in
the theoretical motivation (Section 2) above.

Furthermore, we investigate whether lagged spot rate movements are informative about
future risk premia (UIP deviations) and report results in Panels D and I of Table 2. Risk
premia are computed as p; = As; + ¢ — i; and, since it is well known that exchange rate
changes are hard to forecast at short horizons, we also report results for pure interest rate
differentials ; — i; in Panels E and J of the same table. As might be expected, we find
that there is no significant predictability for risk premia in the full country sample, which
is strongly dominated by fixed exchange rate regimes. We do find the expected negative
pattern (see prediction (iv) in Section 2 above) for the post Bretton Woods sample, however,
although the difference between G4 and G1 is not statistically significant. As noted above,
we also examine interest rate differentials separately, and we do indeed find clear-cut results
in this case. Specifically, looking at Panel E, there is a monotonically declining pattern in
interest rate differentials when moving from country groups G1 to G4, and the difference
between G1 and G4 is highly significant both in economic terms, -3.04% for the full sample

and -6.30% for the later subsample, and in statistical terms with Newey-West based ¢-values

11



of —3.08 and —3.40. The results are qualitatively identical for winsorized data (Panel J).
We take this as being supportive of prediction (iv).

Next, we investigate the spot rate’s ability to forecast real fundamentals and look at real
money growth, real GDP growth, and real exchange rate changes. We use CPIs to deflate
money balances and GDP, and to compute real exchange rates. Results for this exercise are
reported in Table 3 and show that the evidence for these real variables is somewhat mixed.
Starting with real money growth in Panel A we see some significant evidence in line with the
theoretical prediction (vi) for the full sample (about -10% difference between G4 and G1)
but not for the recent float. For winsorized data (Panel D), the results are even weaker in
that we record no predictability for any of the two sample periods.

Results for real output growth (Panels B and E) are mixed. For the full sample, we find no
evidence for the theoretically expected positive relation between exchange rate movements
and output differentials (prediction (ii) in Section 2). Even worse, we find a negative pattern
for the post-Bretton Woods sample, which is small in absolute magnitude but significant in
statistical terms. This finding is striking since it is at odds with one of the central predictions
of the monetary model. However, care must be taken when interpreting the evidence on real
output differentials. Equation (3) above tells us that exchange rates should forecast real
output differentials multiplied by the income elasticity of money demand. It is well known
that the latter quantity is highly unstable over time in money demand equations, so that it
is not especially surprising to find shaky patterns for this particular variable.!?

Next, we find that detrended nominal exchange rates have some predictive power for
real exchange rates (Panels C and F), at least over the recent post Bretton Woods sample.
The pattern is such that countries with appreciating currencies (G4) experience an average
increase of 3.08% (2.49% for winsorized data) in their future real exchange rates relative
to countries with depreciating exchange rates (G1). This positive pattern is well in line
with theory (prediction (iii) in Section 2) and strongly statistically significant for the non-
winsorized data.

Finally, we plot the time-series of country portfolios’ growth rate differentials (the dif-

ference between G4 and G1) in Figure 1 to get an idea of how much predictability varies

128ee Mark and Sul (2003, pp. 657-658) for a discussion, and Knell and Stix (2005) for a survey of this
issue.

12



over time. Intuitively, a larger growth rate (or interest rate) difference in absolute value
indicates more predictability by detrended exchange rates. As can be seen from this figure
(which plots both raw and winsorized data on the left and right axis, respectively), there is
quite some instability over time especially in the mid 1970s with the end of Bretton Woods.
However, there are other times of especially large predictability as well, for example around

World War I and II.
FIGURE 1 ABOUT HERE

Overall, a fair conclusion seems to be that exchange rates offer less predictive power for
real fundamentals than for nominal fundamentals, although this dichotomy in results is not
directly predicted by theory. In addition, these findings are robust when using ten-year
(log) exchange rate changes s; — s;_o instead of detrended exchange rates S, as predictors as
shown in Tables A.4 and A.5 in the Internet Appendix. We find no substantial differences.
Similarly, Table A.6 in the Internet Appendix presents results using one-year (log) exchange
rate changes s; — s;_1 but does not yield new insights and confirms the finding that results
for real macro fundamentals are somewhat shaky and depend on the particular exchange

rate predictor at hand.

TABLE 3 ABOUT HERE

4.2.  Monotonicity tests

To obtain more powerful tests of whether average growth rates are indeed decreasing or
increasing across country portfolios, we employ several recent tests proposed by Patton and
Timmermann (2010), which are designed to handle questions of exactly this kind. We adapt
their general case to our setting with four country portfolios and briefly describe their tests

in the following section.

Methodology. Let A; = u; — u;—1 be the difference between average growth rates in a

macro variable ¢ for two adjacent country portfolios. The hypothesis of a decreasing pattern
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in average growth rates can be tested by formulating the null and alternative hypotheses as

Hy : A; >0 for i=2,34
vs. Hi @ A;<0 (8)

so that the alternative hypothesis is expected to hold if appreciating exchange rates fore-
cast lower fundamentals’ growth rates (or risk premia and interest rate differentials). More
compactly, with A = [Ay, Az, Ay, the above null and alternative can also be written as
Hy: A >0 vs. Hy: A <0 where vector (in)equalities apply element-wise. Furthermore,
the alternative hypothesis demands that max;—2 34 A; < 0, which suggests the test statistic
Jr = max;—234 ﬁi, where A denotes the sample estimate of differences in average growth
rates [i; — ;1. Patton and Timmermann (2010) suggest a stationary block bootstrap to
compute p-values for this test statistic (Politis and Romano, 1994), which we also employ in
our analysis. We report results based on this test for monotonicity as “MR” in our tables for
all fundamentals except for real output growth and real exchange rate changes. Here, theory
indicates a monotonically increasing pattern so that we reformulate the null and alternative
hypotheses accordingly.

In addition, we report three other test results which are related to the test described
above and which are also described in Patton and Timmermann (2010). First, we report the
“MR” test which is based not only on differences in average growth of adjacent country
groups but on all pairwise comparisons of country portfolios. Second and third, we report
results for “Up” and “Down” tests, which are somewhat less restrictive than the monotonicity
tests (which require a monotonically declining pattern) and only test for increasing (“Up”)
or decreasing (“Down”) patterns in average growth rates in some parts of the cross-sections.

Hence, these tests are likely to have higher power.

Empirical results. Results for the MR, MR, “Up”, and “Down” tests can be found in
Tables 2 and 3 in the right part of each table.'? Results from these tests are largely confirma-

tive of our qualitative discussion above. The MR (MR, Down) tests tend to be significant

13Results for 10-year and 1-year exchange rate changes instead of detrended exchange rates can be found
in Tables A.4 — A.6 in the Internet Appendix.
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for CPI inflation, money growth, and nominal GDP growth differentials (Panels A — C and
F — H of Table 2), especially when looking at the winsorized fundamentals, the only excep-
tion being the MR-tests for non-winsorized money growth differentials (Panel B). Results
for risk premia (UIP deviations) and short-term interest rate differentials, respectively, are
reported in Panels D-E and I-J of Table 2. As above, the evidence for risk premia is fairly
weak. However, and similar to our findings above, there is clear evidence for a monotonic
pattern in interest rate differentials. Results for real fundamentals are reported in Table 3.
There is some evidence of a systematically declining pattern in average growth differentials
for real money balances (but only for raw fundamentals and the Down test), and we do not
find significant evidence of an increasing pattern in average real GDP growth differentials.
However, there is clear evidence of a monotonically increasing pattern for real exchange rate

changes both for the full sample period and the more recent subsample.

4.3. Panel regressions

In addition to our results based on country portfolios above, we also examine the key hy-
pothesis of this paper in a more standard panel regression approach (see, e.g., Mark and Sul,
2012, for a discussion of panel regression models in an exchange rate context). To do so,
we run predictive regressions of future macro fundamentals y; 1 on detrended spot exchange

rates

Yitr1 = BSit + €iria (9)

where €; 441 = v +0i41+ €441 so that 7; is a country fixed effect, 6,1, is a common time effect,
and €;,1; 1s an idiosyncratic error term. Note that applying a fixed-effects structure makes
the regression relevant for time-series predictability as well, an issue we have not looked at in
the country portfolios above. Hence, the panel regressions conducted here also enable us to
examine whether lagged spot rate changes are a useful predictor of future growth differentials
per se and not solely in a cross-sectional setting.!* The common time effect serves to account
for cross-sectional dependence in the error term. Finally, we employ a panel-jackknife to

compute standard errors, which is robust to autocorrelated and heteroskedastic errors.

4 However, note that these panel regressions are not conducted in a true out-of-sample setting since we are
estimating parameters over the whole sample and do not update parameters in a recursive or rolling fashion.
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We report results in Table 4 for the full sample (upper panel) and for the period from
1974 to 2009 (bottom panel). Results for winsorized fundamentals are shown in the Internet
Appendix in Table A.1. In line with our theoretical discussion above, we find a significantly
negative coefficient for detrended exchange rates for CPI inflation, money growth, and GDP
growth differentials. Resembling this finding, we also see quite large “within-R?s” (R? in the
table) across the three fundamentals and both sample periods, reaching 57% and indicating
a high degree of time-series predictability. Interestingly, within-R?s generally increase for
the post-Bretton Woods period. Overall, these results largely corroborate the findings from
our country portfolios above.

Similar, though not completely identical, to our findings above there is some evidence
of predictability for risk premia and short-term interest rate differentials. Risk premia are
more predictable during the post-Bretton Woods period with a surprisingly large within-R?
of 18%. Hence, risk premia seem to matter a lot more for exchange rates during the recent
float but are basically unimportant when looking at the full sample. We find the expected
negative sign for interest rate differentials for both sample periods but only weak statistical

significance at conventional levels.
TABLE 4 ABOUT HERE

For real variables, we again find very mixed results. There is no significant evidence of
predictability in both sample periods for real money growth. For the recent float, the slope
in the real output regression has the wrong sign but is very small in magnitude. However,
we confirm clear and significant predictability for real exchange rate changes for both sample
periods.

As above, we also report results for using simple one-year exchange rate changes s; 1 —s; ;1
as predictors instead of detrended exchange rates S;; in the Appendix in Table A.8. Results
are very similar to those for detrended exchange rates and show, as above, that results for real
macro fundamentals are sensitive to which exchange rate predictor is used for forecasting.

In sum, our results based on panel regressions reinforce our point that exchange rates
are quite informative about nominal fundamentals, pointing towards a prominent role of
nominal fundamentals for the determination of exchange rates. Real fundamentals are harder

to forecast with exchange rates (results are more sensitive to the method employed) and,
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hence, seem to matter less for exchange rate determination.

D. ADDITIONAL RESULTS AND ROBUSTNESS

5.1.  Controlling for lagged fundamentals

Our empirical analysis so far shows that exchange rates (detrended exchange rates and ex-
change rate changes) predict future fundamentals in a way consistent with standard present-
value models of exchange rates. This predictive power of exchange rates for fundamentals
suggests that (expected) fundamentals drive exchange rates and, thus, supports the central
message of present-value models.

However, while our results are well in line with present-value reasoning, it is not inconceiv-
able that other mechanisms actually drive our results. To give a concrete example, consider
our finding above that exchange rates are strong predictors of nominal macro fundamentals
(CPTI inflation, money growth, nominal GDP growth). This finding might be driven by the
importance of nominal factors for exchange rates plus standard present-value reasoning, but
it might as well be driven by the fact that countries with, e.g., higher lagged inflation tend
to have both depreciating exchange rates and higher inflation rates in the future. Under this
scenario, lagged inflation is informative about exchange rates as well as future inflation and
the predictive power of exchange rates for future inflation is spurious.

To examine this possibility and to provide robustness for our main result, we next present
tests which control for lagged macro fundamentals when assessing the predictive power of

exchange rates for fundamentals.

Double sorts. We begin by presenting results from double sorts where we do not only
sort countries into portfolios based on lagged exchange rates, but where country portfolios
are formed along two dimensions. At the end of each year we first sort countries into two
groups depending on whether a country’s lagged macro fundamental is above or below the
cross-sectional median. This yields two groups of countries (“low” and “high”). Next, within

the two groups, we sort countries into three portfolios (G1, G2, G3) based on their lagged

15This is not a hypothesis coming directly from present-value models but seems nevertheless interesting
since it helps to clarify the link between exchange rates and fundamentals.
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exchange rates. This procedure is repeated at the end of each year to yield a time-series of
six country portfolios and allows us to test for predictability of fundamentals by the exchange
rate separately for countries with high lagged macro fundamentals (e.g., high inflation, high
risk premia, high real exchange rate changes) and low macro fundamentals.

We report results from these double sorts in Table 5 for all fundamentals and both sample
periods (results for winsorized fundamentals are shown in Table A.2 in the Internet Ap-
pendix). As can be inferred, there is strong evidence of predictability for inflation, money
growth, and nominal GDP growth for both sample periods and for both groups of countries.
The difference in growth rates between country group G3 and G1 is naturally larger for coun-
tries with “high” lagged growth in fundamentals but we still find significant predictability for
countries with “low” lagged growth in fundamentals as well. Hence, it does not seem to be
the case that our results are purely driven by a few high inflation countries (outliers) which

have persistently higher nominal growth rates and depreciating exchange rates.
TABLE 5 ABOUT HERE

Results for the other macro fundamentals are similar to what we found for the simple
country portfolio sorts above. There is little evidence for risk premium predictability, some
evidence for predictability of interest rate differentials, while real money growth is not pre-
dictable, and real exchange rate changes are somewhat predictable. In sum, controlling for
cross-sectional differences between countries with high versus low lagged fundamentals does
not significantly alter our conclusions from the core analysis.'6
Panel regressions. While our analysis based on double sorts above already suggests that
controlling for lagged fundamentals does not change our main conclusion, we now additionally
present results for panel regressions which include lagged fundamentals as an additional
explanatory variable, since controlling for lagged dependent variables is more naturally done
in a regression framework

Yitr1 = BSit + oYy + €ir1 (10)

16While results in Table 5 are based on detrended exchange rates, we also present results for simple one-year
exchange rate changes in Table A.9 in the Internet Appendix. Results are again very similar.
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where, as above, €141 = ¥ + 041 + €411 and ; is a country fixed effect, ;41 is a common
time effect, and €; 441 is an idiosyncratic effect.

Table 6 presents results for these panel regressions (with fixed-effects) where we include
one lag of the respective fundamental variable in each regression. Results for winsorized
fundamentals are reported in the Internet Appendix in Table A.3. Again, our results are
robust to controlling for lagged fundamentals as we still find significant predictability of
nominal macro growth (inflation, money, GDP), highly significant risk premium and real
GDP predictability for the recent float, and predictability of real exchange rate changes for
both sample periods. Table A.10 in the Internet Appendix reports the same set of results for
lagged exchange rate changes s;; — s;;—1 as predictors instead of detrended exchange rates
S+, yielding similar results.!” 8

In sum, we find that our results in the main part of the paper hold even when controlling

for lagged macro fundamentals.

5.2.  Country sorts and longer forecast horizons

We finally present some results on predictability at longer horizons. Remember that the
present-value model discussed in Section 2 states that exchange rates forecast the sum of
future (discounted) fundamentals over long horizons and not just next year’s fundamen-
tals. Hence, in order to examine whether exchange rates depend on fundamentals at longer
horizons, we rely on our approach to form country portfolios as in the core analysis but
now examine the difference in growth rates between G4 and G1 at horizons ranging from
1,2, ...,10 after portfolio formation.

Figure 2 plots the (average) difference in growth rates for the first ten years after portfolio

formation for each macro fundamental and the sample period from 1909 to 1999 (since the

Including lagged dependent variables in fixed-effects panel regressions can potentially lead to biased
estimates since the error term is not independent of the lagged dependent variable (Arellano and Bond,
1991; Blundell and Bond, 1998). However, these problems associated with dynamic panel models are by
and large relevant for panels with small T and large N, whereas we are dealing with a large T and small N.
Hence, accounting for these features does not seem sensible in our setup.

8 Finally, we also carry out standard Granger-causality tests (see, e.g., Engel and West, 2005, in the
context of present-value models), where we pool over all countries to obtain more powerful tests compared
to separate tests on individual currencies. We employ simple exchange rate changes in these tests since we
want to have non-overlapping observations and report standard errors based on a jackknife. Since these
tests are based on VAR estimates, they also control for lagged dependent variables. The test results further
corroborate our earlier results.
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last 10-year forecast horizon starts in 2000).!" Shaded areas correspond to 95% confidence

intervals based on Newey and West (1987) standard errors.
FIGURE 2 ABOUT HERE

Results are relatively stable across time. There is a slight tendency for inflation, money
growth, and nominal GDP growth differentials to revert back to zero but this reversion is
not very strong.

Figure 3 shows the same exercise for the post-Bretton Woods period. Limiting the sam-
ple period to 1974 — 1999 (again, the last ten years are only included as “forecast periods”)
naturally leads to wider confidence intervals for most fundamentals but also produces some
additional patterns. For example, the shaky evidence of risk premium predictability in Ta-
ble 3 is largely confined to very short horizons of one year since at longer horizons there is
significant evidence of predictability. The opposite holds true for real exchange rate changes
where predictability dies out after about five to six years. Finally, we find that the theoret-
ically expected negative relationship between current exchange rates and future real money
growth only holds at longer horizons of seven to ten years whereas there is no significant

predictability at shorter horizons.
FIGURE 3 ABOUT HERE

In sum, our main conclusions are unaffected by investigating longer forecast horizons.
However, this longer perspective yields additional insights on the impact of future funda-
mentals for current exchange rates. In fact, exchange rates forecast growth in inflation,
money, and nominal GDP for long horizons which, again, highlights the importance of nom-
inal factors for exchange rates. Other fundamentals, like risk premia or real money growth,
may look unimportant from a short-run perspective but seem to matter more when looking
at longer forecast horizons and can still have a large impact when discount factors are close

to unity (Engel and West, 2005; Sarno and Sojli, 2009).

9Note that the difference in growth rates for year 1 after portfolio formation can differ from the respective
values in Tables 2 and 3 due to the different sample periods.
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6. CONCLUSION

We investigate whether exchange rates forecast fundamentals over a long sample ranging
from 1900 to 2009 and for a broad set of 36 countries covering major currencies and cur-
rencies of emerging markets. Our results robustly indicate that spot exchange rates do have
significant predictive power for future fundamentals in a model-free, out-of-sample forecast-
ing exercise which rests on forming country portfolios based on lagged spot exchange rate
movements. These findings also obtain in more standard panel regressions and are robust
to controlling for lagged macro fundamentals. Hence, future fundamentals seem to matter
a lot for the determination of current exchange rates. It is important to note that, while
our results are consistent with the logic of a standard present-value model, they are also
compatible with a different mechanism whereby exchange rate fluctuations affect future eco-
nomic fundamentals. In other words, our empirical evidence is not necessarily confined to
supporting the present-value model that links exchange rates to macro variables through an
expectations mechanism, but it could be due to the fact that, for example, an exchange rate
depreciation increases net exports and, hence, output. More generally, the fundamentals
considered here are endogenously determined together with exchange rates in equilibrium,
which is consistent with several alternative theories of exchange rate determination.

The results suggest that nominal macro fundamentals (CPI inflation, money growth, GDP
growth) are most robustly related to exchange rates. Risk premia (UIP deviations) and real
exchange rate changes only seem to matter during the recent float in the post-Bretton Woods
period and seem to play a minor role more generally. Real macro aggregates, such as real
output and real money, have no clear and meaningful relation to current exchange rates
and, hence, appear relatively unimportant for exchange rate determination. Overall, we
view the evidence in this paper as indicative of a meaningful link between exchange rates
and macro fundamentals, suggesting that nominal fundamentals are most important for the

determination of exchange rates whereas real factors matter only to a limited degree.
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Table 1. Data description

Inflation Money GDP Int. rates
Country Start Median Start Median Start Median Start Median
Argentina 1902 9.13 1902 16.42 1902 15.58 1978 14.47
Australia 1903 3.05 1902 5.86 1902 8.04 1901 3.51
Austria 1902 2.77 1902 6.30 1915 4.92 1901 4.76
Belgium 1922 2.94 1902 4.01 1949 6.22 1901 4.47
Brazil 1902  10.69 1902  16.68 1902  17.90 1995  22.50
Canada 1912 2.70 1902 6.45 1928 7.29 1934 3.73
Denmark 1902 2.45 1902 5.45 1923 6.43 1901 5.06
Finland 1922 4.41 1902 791 1928  10.08 1901 6.79
France 1902 4.39 1902 6.30 1902 8.28 1901 3.45
Germany 1902 2.15 1902 7.20 1902 4.29 1901 3.73
Greece 1924 8.52 1915 14.49 1902 10.29 1913 9.06
Hong Kong 1949 4.13 1970 12.18 1962 12.06 1968 4.80
India 1902 4.75 1902 9.32 1923 8.38 1901 6.68
Indonesia 1950 9.81 1902 12.05 1923 14.90 1990 13.14
Ireland 1924 3.12 1902 6.08 1950 9.47 1901 4.82
Israel 1950 8.65 1950  16.11 1952  18.02 1985  11.73
Italy 1902 4.35 1902 8.45 1902 8.96 1901 5.39
Japan 1902 2.62 1902 8.27 1902 6.98 1901 5.10
Korea (Rep.) 1950 7.65 1952  17.73 1913  10.06 1988 NA
Mexico 1902 5.41 1903  11.64 1927  13.68 1962 9.98
Netherlands 1902 2.74 1902 4.52 1902 5.30 1901 3.33
New Zealand 1916 3.32 1902 5.19 1933 7.72 1923 6.39
Norway 1902 2.85 1902 5.57 1902 7.06 1901 4.01
Portugal 1932 4.47 1915 6.92 1952  11.26 1901 5.54
Saudi Arabia 1973 1.20 1962 7.45 1962 9.90 1992 4.05
Singapore 1950 1.31 1965 7.76 1959  10.11 1960 3.81
S. Africa 1902 4.09 1914 9.14 1913 9.86 1936 4.82
Spain 1902 3.97 1902 6.36 1902 7.98 1901 4.62
Sweden 1902 3.00 1902 5.45 1902 8.18 1901 4.68
Switzerland 1902 1.75 1902 3.85 1931 5.56 1901 2.77
Taiwan 1902 3.54 1902 12.53 1914 11.24 1962 5.36
Thailand 1950 3.61 1904 8.79 1948 9.67 1946 6.98
Turkey 1924 9.59 1933  23.12 1952 25.44 1973  42.23
UK 1902 2.53 1902 4.93 1902 5.67 1901 4.18
Venezuela 1915 6.72 1910 13.72 1952 13.12 1948 8.55

Notes: This table shows the first available observation (“Start”) as well as median annual
(log) growth rates (in percent) for CPI inflation, growth in money balances, GDP growth,
and (levels of) short-term interest rates for all countries in our sample.
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Table 2. Country portfolios: Nominal fundamentals

G1 G2 G3 G4 Dif MR MR Up Down

Non-winsorized fundamentals
PANEL A. CPI inflation differential

1910 - 2009 2329 1.67 0.77 -0.04 -23.32 0.00 0.00 0.87 0.00
[2.90] [4.65] [2.04] [-0.08] [-2.86]

1974 - 2009 18.70  1.77 045 -1.29 -19.99 0.00 0.00 0.79  0.00
[4.46] [3.64] [1.14] [-3.79] [-4.71]

PANEL B. Money growth differential

1910 - 2009 23.06 2.68 258 -1.36 -24.43 0.09 0.09 090 0.00
[3.47] [2.34] [151] [-0.81] [-3.36]

19742009 19.14 -0.15  0.67 -3.87 -23.01 0.37 042 065 0.00
[5.62] [-0.09] [0.53] [-1.45] [-5.56]

PANEL C. GDP growth differential

1910 — 2009 17.19 255 095 070 -16.50 0.02 0.02 0.92 0.00
[2.78] [2.88] [1.41] [0.74] [-2.82]

1974 - 2009 2052 342  1.90 -0.62 -21.14 0.00 0.00 0.93 0.00
[5.14] [6.23] [3.16] [-1.48] [-5.33]

PANEL D. Risk premia (UIP deviations)

1910 — 2009 -5.23 834 -0.08 011 534 092 089 0.08 048
[1.78] [0.98] [-0.17] [0.27] [1.84]

1974 -2009 1.38  0.66 087 1.05 -0.33 046 050 049 0.39
[1.60] [0.83] [1.02] [1.13] [-0.37]

PANEL E. Interest rate differentials

1910 - 2009 3.16 255 027 0.1 -3.04 000 000 089 0.06
[3.24] [1.21] [4.44] [1.39] [-3.08]

1974 - 2009 6.34 049 032  0.03 -6.30 0.03 003 0.74 0.00
[3.48] [3.58] [2.36] [0.23] [-3.40]

(continued)
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Table 2. (continued)
G1 G2 G3 G4 Dif MR MR* Up Down

Winsorized fundamentals
PANEL F. CPI inflation differential

1910 - 2009 1456 1.72 076  -0.21 -14.77 0.00 0.00 0.85 0.00
[4.49] [5.15] [2.19] [-0.65] [-4.41]

1974 - 2009 1754 175 046 -1.25 -1879 0.00 0.00 0.79 0.00
[4.83] [3.65] [1.19] [-3.67) [-5.10]

PANEL G. Money growth differential

1910 - 2009 1514 3.1  1.33 057 -1457 0.00 0.00 0.93 0.00
[6.28] [3.80] [1.96] [0.77] [-5.50]

1974 - 2009 17.96 156  0.75 -1.29 -19.24 0.00 0.00 0.96 0.00
[6.18] [2.16] [0.78] [-1.88] [-6.12]

PANEL H. GDP growth differential

1910 - 2009 941  1.94 072  -0.27 -9.68 0.00 0.00 0.82 0.01
[4.32] [2.38] [1.10] [-0.41] [4.52]

1974 - 2009 19.41 342  1.89  -0.62 -20.02 0.00 0.00 0.93 0.00
[5.63 [6.24] [3.17) [-1.49] [-5.81]

PANEL I. Risk premia (UIP deviations)

1910 - 2009 -3.42 -1.03 -0.38 -049 292 082 078 019 0.76
[1.44] [-0.94] [-0.46] [-0.65] [1.30]

1974 -2009 181 040 043  -059 -240 0.07 007 093 0.20
[1.32] [0.26] [0.25] [-0.36] [-1.53]

PANEL J. Interest rate differentials

1910 — 2009 2.61 038 027 015 -246 0.01 001 075 0.03
[3.15] [6.52] [4.60] [2.28] [-2.90]

1974 - 2009 6.16 048 031 003 -6.13 0.02 0.02 074 0.00
[3.58] [3.66] [2.45] [0.24] [-3.49]

Notes: The table reports average growth rates for four groups of countries (G1, ..., G4)
which are formed depending on their detrended spot exchange rate against the USD. G1
contains the 25% of all countries that have depreciated most against the USD whereas
G4 contains the 25% of all countries with the highest appreciation against the USD. The
country portfolios are re-balanced annually. “Diff” report the difference in average growth
rates between G4 and G1. MR and MR report p-values from a test for a monotonic decline
in means from G1 to G4, whereas “Up” and “Down” test for a generally increasing or declining
pattern, respectively (see Patton and Timmermann, 2010). Panels A — E report results based
on the raw fundamentals whereas Panels F — J report results for winsorized fundamentals.
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Table 3. Country portfolios: Real fundamentals

27

G1 G2 G3 G4 Diff MR MR% Up Down
Non-winsorized fundamentals

PANEL A. Real money growth differential

1910 — 2009 8.50 0.28 1.71 -1.22 -9.72  0.58 0.53  0.47 0.02
[2.05] [0.31] [1.06] [-0.80] [-2.06]

1974 — 2009 1.53 -1.91 0.17 -2.63 -4.16 0.84 0.89 020 0.05
[1.02] [-1.24] [0.15] [-0.98] [-1.32]

PANEL B. Real GDP growth differential

1910 — 2009 1.01 0.11 -0.19 0.60 -0.41 0.31 0.31 0.36  0.70
[0.15] [0.15] [-0.29] [0.75] [-0.07]

1974 — 2009 3.19 1.65 1.45 0.63 -2.56  1.00 1.00 0.93 0.00
[3.01] [4.06] [2.99] [1.53] [-3.14]

PANEL C. Real exchange rate changes

1910 — 2009 -1.77 0.29 0.40 1.04 2.81 0.04 0.04 020 0.89
[0.81] [0.31] [0.49] [L07] [1.27]

1974 — 2009 -1.14 -0.69 -0.06 1.94 3.08 0.00 0.00 0.05 097
[-0.66] [-0.45] [-0.04] [1.22] [2.20]

Winsorized fundamentals

PANEL D. Real money growth differential

1910 — 2009  0.60 0.79 0.57 0.77 0.17 0.28 0.28 0.71 0.77
[0.42] [1.21] [0.89] [1.17] [0.15]

1974 — 2009  0.36 -0.18 0.26 -0.03 -0.39 039 037 064 0.59
[0.25] [-0.27] [0.33] [-0.05] [-0.31]

PANEL E. Real GDP growth differential

1910 — 2009 -6.18 -0.10 -0.07 -0.01 6.18 0.14 0.13 0.15 0.85
[-1.59] [-0.14] [-0.10] [-0.01] [1.74]

1974 — 2009 2.08 1.65 1.44 0.63 -1.45 1.00 1.00 0.89 0.00
[3.08] [4.06] [2.98] [1.55] [-2.79]

PANEL F. Real exchange rate changes

1910 — 2009 -0.10 0.25 0.37 0.98 1.08 0.06 0.06 0.29 0.89
[-0.08] [0.29] [0.49] [1.18] [0.97]

1974 — 2009 -0.86 -0.64 -0.15 1.63 2.49 0.00 0.00 0.09 0.97
[0.53] [-0.42] [-0.11] [L1.10] [1.83]

Notes: The table reports average growth rates for four groups of countries (G1, ..., G4) which are formed

depending on their detrended spot exchange rate against the USD. G1 contains the 25% of all countries
that have depreciated most against the USD whereas G4 contains the 25% of all countries with the highest
appreciation against the USD. The country portfolios are re-balanced annually. “Diff” report the difference
in average growth rates between G4 and G1. MR and MR report p-values from a test for a monotonic
decline (increase for real exchange rates changes) in means from G1 to G4, whereas “Up” and “Down” test
for a generally increasing or declining pattern, respectively (see Patton and Timmermann, 2010). Panels A
— C in the upper part of the table report results based on the raw fundamentals whereas Panels D — F report
results for winsorized fundamentals.



Table 4. Panel regressions

Sample period: 1910 — 2009

INF MON GDP RP IR RMON RGDP RER

const. 0.01 -0.22 0.01 -0.21 0.01 -0.24 -0.05  -0.07
[0.56] [-0.85] [1.07] [-0.97] [0.82] [-0.90] [-2.44] [-3.59]

Sy -0.60 -0.53 -0.29 249  -0.07 0.07 0.38 0.11
[-3.66] [-3.65] [-2.86] [1.11] [-1.90] [1.85] [1.67]  [3.13]

0 0.02 0.01 0.01 0.04 0.02 0.01 0.02 0.02
R? 0.25 0.18 0.11 0.07 0.04 0.07 0.08 0.16
R? 0.23 0.17 0.09 0.08 0.04 0.07 0.09 0.17
R? 0.73 0.75 0.79 0.00 0.40 0.03 0.00 0.21
F,—o 156 0.90 0.66 1.42 1.19 0.56 1.28 1.22
(0.10) (0.62) (0.88) (0.16) (0.31) (0.95) (0.23) (0.26)

obs 3004 3099 2818 2511 2503 2939 2732 3004

Sample period: 1974 — 2009

INF MON GDP RP IR RMON RGDP RER

const. 0.01 -0.22  0.01 0.01 0.01 -0.24 -0.04  -0.07
[0.38] [-0.82] [0.51] [2.35] [1.94] [-0.89] [-3.45] [-3.52]

Sy -0.54  -0.50 -0.56  -0.07 -0.16 0.04 -0.02 0.11
[-4.00] [-3.24] [-3.96] [-2.95] [-1.76] [1.74] [-2.07] [2.99]

0 0.15 0.05 0.17 0.08 0.14 0.04 0.05 0.11
R? 0.64 0.46 0.68 0.16 0.33 0.04 0.18 0.24
R? 0.52 0.30 0.57 0.18 0.24 0.05 0.19 0.30
R? 0.90 0.90 0.91 0.18 0.63 0.05 0.14 0.05
Fo—o 455 1.75 4.85 2.01 3.91 1.08 1.66 1.85
(0.00) (0.05) (0.00) (0.02) (0.00) (0.41) (0.07) (0.04)

obs 1152 1137 1149 1062 1062 1137 1149 1152

Notes: This table shows results from panel regressions with country- and time fixed-effects
of future inflation differentials (INF), money growth differentials (MON), GDP growth dif-
ferentials (GDP), risk premia (RP) short-term interest rate differentials (IR), real money
growth differentials (RMON), real GDP growth differentials (RGDP), or real exchange rate
changes (RER) on detrended spot exchange rates against the USD &;, where a higher value
means a larger appreciation against the USD. R? denotes the overall regression R-squared,
while R? and R? are the “within” (time-series) and “between” (cross-sectional) R-squareds. o
denotes the fraction of variance due to individual intercepts, F,,—o reports the test statistic
for the null that all country fixed-effects are equal to zero (p-value in parenthesis) and obs
denotes the total number of observations. t-statistics are based on jackknife standard errors.
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Table 5. Country portfolios: Double sorts

1909-2009 1974-2009

PANEL A. Nominal fundamentals

G1 G2 G3 Diff G1 G2 G3  Diff

INF low 128 -022 -060  -1.88 042  -057 -1.67 -2.09
2.73] [-0.51] [1.39]  [-3.62] 0.81] [-2.72] [4.43] [-2.96]

INF high 3899 437 211 -36.88 4007 512 1.82 -38.26
[4.16]  [4.40] [3.96]  [-3.93] [4.25]  [5.05] [2.75] [-4.17]

MON low 421 184 248  -6.69 072 022 -479  -4.07
3.02] [117] [-1.28]  [-2.86] [0.51]  [0.14] [1.43] [-1.02]

MON high 3520 598  3.63  -31.57 39.78 566  2.07 -37.71
[4.65] [6.35] [3.82]  [-4.03] [4.77)  [5.52] [1.21] [-4.43]

GDP low 996 -0.54 041  -9.55 1.70 036 -1.56  -3.25
[1.32] [-0.70] [0.34]  [-1.42] 2.22]  [0.56] [-2.74] [-3.17]

GDP high 2505  6.05  3.68 -21.37 4213 7.07  3.96 -38.17
[5.04] [5.40] [4.29]  [-4.44] [4.67) [7.09] [5.21] [-4.44]

RP low -8243.17  16.66  0.04 8243.21 1.37 047 066 -0.71
[1.12]  [0.98] [0.11]  [1.12] [1.83]  [0.60] [0.95] [-1.81]

RP high 173 -1.03 027 2.00 139 095 141  0.02
[0.92] [-1.05] [0.61]  [1.06] [1.18]  [0.85] [1.55] [0.01]

IR low 353 004 -007  -3.60 005 008 -025 -0.31
[1.04] [0.89] [-1.04]  [-1.06] 0.47)  [0.73] [-1.84] [1.78]

IR high 456 073 053 -4.02 879 115 078 -8.01
3.07] [6.22] [421] @ [-2.79] [3.10] [5.38] [5.85] [-2.91]

PANEL B. Real fundamentals

G1 G2 G3 Diff G1 G2 G3  Diff

RMON high 034 005 -040  -0.06 276 -0.76  -3.44  -0.68
[-0.20]  [0.06] [-0.26]  [-0.03] [1.64] [-0.51] [-1.00] [-0.16]

RMON low 033 179 110 1.43 1.0l 071 226  1.25
[0.19] [1.84] [0.48]  [0.71] 0.75]  [0.56] [2.00] [1.24]

RGDP high ~ -1254 042 -0.13 1241 079 016 -040 -1.18
[0.86] [0.65] [-0.19]  [0.84] 093] [0.44] [-0.79] [-1.32]

RGDP low 082 068  2.06 1.24 264 309 244 -0.21
0.69] [0.92] [2.30]  [0.97] 3.87]  [4.53] [4.00] [-0.30]

RER low 216 036 051  -1.66 037 047 116  1.53
[1.50]  [0.36] [0.60]  [-1.21] [0.19] [0.28] [0.72]  [1.14]

RER high 403 029 138 5.41 251 -0.36  1.29  3.80
[2.02] [0.35] [1.58]  [2.74] [1.65] [-0.24] [1.00] [5.10]

Notes: The table reports average growth rates for country portfolios based on double sorts where countries are
first sorted into two groups according to their lagged fundamentals (along the median of the cross-sectional
distribution of the lagged fundamental) and then into three portfolios depending on their lagged (detrended)
exchange rate.
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Table 6. Panel regressions: Controlling for lagged dependent variables

Sample period: 1910 — 2009
INF  MON GDP RP IR RMON RGDP RER

S 045 -048 -028 270 -0.07  0.07 036  0.12
[2.76] [-3.24] [-2.37] [1.10] [1.71] [1.84] [1.32]  [2.60]

Y 024 008 003 -005 -002 -004 008 -0.16
[1.64] [2.06] [0.09] [-3.97] [-0.07] [-0.90] [0.24] [-3.03]

0 00l 001 00l 005 002 00l 002 002
R? 030 019 011 007 004 007 008 021
R2 028 017 009 009 004 007 009 0.19
R? 082 077 081 000 035 005 000 0.30
Fo—o 088 076 061 159 121 060 107  1.05
(0.65) (0.78) (0.92) (0.10) (0.29) (0.93) (0.42) (0.38)

obs 2,989 3,091 2,797 2486 248 2,923 2,709 2,989
Sample period: 1974 — 2009
INF MON GDP RP IR RMON RGDP RER

S, 018 -040 -027 -0.04 -0.09 005  -0.02  0.09
[-2.55] [-3.05] [-3.03] [-2.06] [-1.66] [1.83] [-2.46] [3.00]
Y 059 018 050 002 035 -0.10 011 -0.13
[5.58] [0.98] [9.89] [0.36] [2.09] [-0.50] [1.84] [-1.52]

0 0.02 004 006 007 006 005 004 0.0
R? 076 048 078 017 043 004 019 022
R? 065 032 067 019 031 006 019 029
R? 098 093 097 011 08 012 025 0.5
Fo_o 070 112 125 170 153 123 135 1.9
(0.85) (0.38) (0.26) (0.06) (0.11) (0.27)  (0.19) (0.05)

obs 1,152 1,137 1,149 1,056 1,056 1,137 1,149 1,152

Notes: The setup of this table is identical to Table 4 but the panel regressions additionally
contain one lag of the dependent variable (y;:). We do not report the constant to conserve
space.
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Figure 1. Country portfolio growth rates over time
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Notes: This figure shows the difference in fundamentals’ growth rates (or risk premia) be-
tween countries in group 4 (G4) and group 1 (G1). Growth rates (or risk premia) are in
percent. The eight subfigures correspond to CPI inflation (CPI), growth in money balances
(MON), GDP growth (GDP), risk premia (RP), interest rate differentials (IR), real money
growth (RMON), real GDP growth (RGDP), and changes in real exchange rates (RER).
The sample period is 1909 — 2009. The left axes and solid lines correspond to raw macro
fundamentals whereas the right axes and dashed lines show results for winsorized macro
fundamentals.
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Figure 2. Country portfolio growth rates over longer horizons
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figure shows average annual differences in growth rates (or interest rates) of
country portfolios (G4-G1) over 1,2, ...,10 years after portfolio formation for CPI inflation
(CPI), growth in money balances (MON), GDP growth (GDP), risk premia (RP), interest
rate differentials (IR), real money growth (RMON), real GDP growth (RGDP), and changes

in real exchange rates (RER). The sample period is 1910 — 2010.
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Figure 3. Country portfolio growth rates over longer horizons: Post-Bretton Woods
sample
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Notes: This figure shows average annual differences in growth rates (or interest rates) of
country portfolios (G4-G1) over 1,2, ..., 10 years after portfolio formation for CPI inflation
(CPI), growth in money balances (MON), GDP growth (GDP), risk premia (RP), interest
rate differentials (IR), real money growth (RMON), real GDP growth (RGDP), and changes
in real exchange rates (RER). The sample period is 1974 — 1999.
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Table A.1. Panel regressions

This table is identical to Table 4 in the main text but here we winsorize all macro funda-
mentals’ time-series.

Sample period: 1910 — 2009
INF  MON GDP RP IR  RMON RGDP RER

const.  0.00  0.03 000 007 000 00l -005 -0.08
(0.55] [1.47] [0.28) [3.36] [0.04] [0.52] [-3.49] [-3.58]

S 035 -0.30 -0.28 0.04 -005 004 012  0.11

[5.24] [4.20] [-3.31] [0.81] [-1.55] [2.39] [1.78] [3.11]
0 002 003 006 009 031 003 008  0.02
R 0.52 047 048 025 022 019 019 015
R? 047 041 043 026 013 019 021 0.6
R? 090 091 079 003 068 001 003 021

Fo_o 198 251 622 343 1296 2.08 635 123
(0.02) (0.00) (0.00) (0.00) (0.00) (0.02) (0.00) (0.27)
obs 3004 3099 2818 2503 2503 2939 2732 3004

Sample period: 1974 — 2009
INF MON GDP RP IR  RMON RGDP RER

const. 0.00 0.04 001 008 001 001 -004 -0.07
(0.50] [1.41] [0.58] [5.06] [2.05] [0.43] [-3.50] [-3.51]

S, 049 -048 -052 -0.15 -0.15  0.04  -0.01 0.1

[3.71] [-3.11] [-3.71] [-7.56] [-1.75] [3.66] [-1.46] [3.02]
0 016 013 017 012 015 010  0.06  0.12
R 068 066 071 026 035 010 022 023
R2 056 050 060 030 025 014 022 031
R2 090 089 091 025 064 000 019  0.03

Fo_o 524 463 526 240 432 267 212 181
(0.00) (0.00) (0.00) (0.01) (0.00) (0.00) (0.02) (0.04)
obs 1152 1137 1149 1062 1062 1137 1149 1152




Table A.2. Country portfolios: Double sorts

The table is identical to Table 5 in the main text but here we winsorize all macro fundamen-
tals’ time-series.

1910-2009 1974-2009

PANEL A. Nominal fundamentals

G1 G2 G3  Diff G1 G2 G3  Diff

INF low 134 -0.14  -0.72  -2.06 042 -057 -1.63  -2.05
2.94] [-0.35] [2.27] [4.52] (0.81] [2.72] [-4.28) [-2.88]

INF high 2748 438  1.94 -25.53 3785 508 182 -36.03
[5.99] [4.84] [4.36] [-5.66] [4.50] [5.07] [2.82] [-4.43]

MON low 372 055  -0.08 -3.80 092 -0.72 -1.67 -2.59
[4.51]  [0.75] [0.12] [-5.62] [1.39] [-0.89] [-2.04] [-3.93]

MON high ~ 26.00 580  4.03 -21.97 3824 528 330 -34.94
(6.80] [7.36] [4.89] [-5.49] [5.04] [5.30] [2.42] [-4.47]

GDP low 122 -064 -063 -1.84 169 036 -150 -3.19
[1.29] [-0.78] [-0.89] [-2.22] [2.25] [0.57] [-2.68] [-3.16]

GDP high 2311 491 276 -20.36 4023 7.04  3.96 -36.27
[5.01] [5.35] [3.72] [-4.77) [4.91] [7.11] [5.26] [-4.67]

RP low 499 <175 -094 404 116 -025 -022 -1.39
[1.78] [-1.45] [1.22] [1.53] (0.65] [-0.16] [-0.14] [-1.00]

RP high 002 -030 -028 -0.30 252 076 -082 -3.34
0.02] [-0.28] [-0.36] [-0.26] [1.48]  [0.38] [-0.47] [-2.13]

IR low 008 004 -007 -0.14 006  0.07 -0.25 -0.31
[1.52]  [0.92] [1.04] [-2.07] (0.54]  [0.70] [-1.94] [-1.86]

IR high 359 077 061  -2.98 853 112 077 -7.76
[2.93] [7.69] [8.40] [-2.51] [3.20] [5.52] [6.04] [-2.99]

PaNEL B. Real fundamentals

G1 G2 G3  Diff G1 G2 G3  Diff

RMON high  -2.29 -0.38 031  2.60 173 -125  -062 111
[1.29] [-0.71] [0.42]  [1.49] 1.64] [-1.85] [-0.68] [0.97]

RMON low 219 236 208 -0.11 185  1.73 247  0.62
[2.42]  [3.16] [3.04] [-0.15] [1.51] [1.88] [2.44] [0.63]

RGDP high  -8.77 -0.34  -0.96 7.1 044 020 -034 -0.79
[1.96] [-0.49] [1.61] [1.85] (0.64] [0.57] [-0.70] [-1.18]

RGDP low 135 061 135  0.00 327 310 238 -0.89
[1.04] [0.79]  [2.00]  [0.00] [4.20] [4.70] [4.01] [-1.09]

RER low 128 041 035  -0.92 066 037 078 144
[1.04] [0.47] [0.46] [-0.78] [0.36] [0.23] [0.53] [1.07]

RER high 096 040 142 235 200 -022 136 335
[0.85] [0.53] [1.77]  [2.50] [1.37] [-0.16] [1.03] [4.62]




Table A.3. Panel regressions: Controlling for lagged dependent variables

The setup of this table is identical to Table 4 but we winsorize the macro fundamentals.

Sample period: 1910 — 2009

INF MON GDP RP IR, RMON RGDP RER

Sy -0.09  -0.13  -0.09 -0.01 -0.02 0.03 0.03 0.10
[-2.55]  [-3.71] [-2.89] [-0.19] [-1.54] [2.42] [1.35]  [2.51]

Yit 0.66 0.52 0.66 0.27 0.49 0.12 0.60  -0.15
[10.02] [5.36] [9.70] [4.15] [4.01] [2.41] [7.69] [-3.14]

0 0.01 0.01 0.01 0.03 0.13 0.02 0.01 0.02
R? 0.69 0.61 0.72 0.32 0.47 0.20 0.49 0.17
R? 0.65 0.56 0.67 0.31 0.33 0.21 0.48 0.18
R? 0.99 0.98 0.98 0.68 0.98 0.05 0.92 0.30
Fo,—o 0.49 0.88 1.19 1.69 3.65 1.54 1.10 1.15
(0.98) (0.65) (0.31) (0.07) (0.00) (0.11) (0.39) (0.34)

obs 2989 3,091 2,797 2486 2,48 2,923 2,709 2,989

Sample period: 1974 — 2009

INF MON GDP RP IR, RMON RGDP RER

Sy -0.13  -0.24 -0.22 -0.13 -0.08 0.03 -0.02 0.10
[-3.11] [-3.00] [-3.13] [-5.46] [-1.75] [2.80] [-2.01] [3.08]

Yit 0.67 0.49 0.56 0.15 0.40 0.11 0.14 -0.11
[10.32] [12.84] [10.22] [2.41] [2.11] [2.16]  [2.56] [-1.60]

0 0.02 0.05 0.05 0.11 0.06 0.07 0.05 0.11
R? 0.81 0.75 0.81 0.26 0.48 0.13 0.24 0.24
R? 0.71 0.61 0.71 0.31 0.35 0.15 0.24 0.32
R? 0.99 0.97 0.98 0.22 0.86 0.04 0.37 0.04
Fo,—o 0.63 1.26 1.10 1.91 1.44 1.86 1.56 1.73
(0.91) (0.25) (0.29) (0.03) (0.14) (0.04) (0.10) (0.06)

obs 1,152 1,137 1,149 1,056 1,056 1,137 1,149 1,152




Table A.4. Country portfolios: Nominal fundamentals, 10-year exchange rate changes

The setup of this table is identical to Table 2 but here we use 10-year exchange rate changes
instead of detrended exchange rates to sort countries into groups.

G1 G2 G3 G4 Dif MR MR* Up Down
PANEL A. CPI inflation differential

1910 — 2009 14.37 1.98 075 -0.15 -14.52 0.00 0.00 081 0.00
[4.51] [4.60] [243] [-0.45] [-4.37]

1974 — 2009 17.66 1.81 023 -1.17 -18.83 0.00 0.00 0.74 0.00
[4.94] [3.67) [0.68] [-3.38] [-5.17]

PANEL B. Money growth differential

1910 - 2009 14.38 346  1.55  0.69 -13.69 0.00 0.00 0.95 0.00
[6.23] [4.04] [2.77] [0.93] [-5.58]

1974 - 2009 17.94 1.85 059 -1.40 -19.34 0.00 0.00 0.92 0.00
[6.26] [2.50] [0.59] [-2.42] [-6.71]

PANEL C. GDP growth differential

1910 -2009 872 213 123 -023 -895 001 001 084 0.00
[3.96] [2.36] [2.04] [-0.33] [-4.18]

1974 -2009 1942 326 168 -0.32 -19.75 0.00 0.00 090 0.00
[5.67] [6.70] [2.87] [-0.67] [-5.84]

PANEL D. Risk premia (UIP deviations)

1910 - 2009 -3.37 -1.20 -0.30 -0.44 293 0.72 070 022 082
[1.41] [-1.08] [-0.40] [-0.56] [1.30]

1974 -2009 223 016 004 -040 -264 004 003 092 007
[1.55] [0.11] [0.03] [-0.23] [-1.83]

PANEL E. Interest rate differentials

1910 - 2009 2.61 041 027 012 -248 000 000 075 0.03
[3.16] [7.05] [4.32] [2.05] [-2.90]

19742009 6.16 058 032 -0.04 -620 0.00 0.00 084 0.00
357] [5.18] [2.20] [-0.38] [-3.48]




Table A.5. Country portfolios: Real fundamentals, 10-year exchange rate changes

The setup of this table is identical to Table 3 but here we use 10-year exchange rate changes
instead of detrended exchange rates to sort countries into groups.

Gl G2 G3 G4 Dif MR MR* Up Down
PANEL A. Real money growth differential

1910 - 2009 -0.05 094 095 081 086 055 048 048 0.82
[-0.03] [1.28] [1.60] [1.32] [0.66]

1974 -2009 023 004 037 -025 -049 031 030 070 0.53
(0.18]  [0.06] [0.39] [-0.43] [-0.42]

PANEL B. Real GDP growth differential

1910 - 2009 -6.57 -0.10 035 0.02 659 065 068 010 0.41
[1.71 [-0.14] [0.56] [0.03] [1.88]

1974 - 2009 1.92 153 144 085 -1.07 093 099 094 0.06
[2.73] [4.27] [3.05] [1.95] [-2.22]

PANEL C. Real exchange rate changes

1910 - 2009 -024 033 0.66 079 1.03 007 007 031 0.86
[0.19] [0.42] [0.84] [0.94] [0.89]

1974 - 2009 -1.47 -0.11 055 108 256 0.0 0.00 007 094
[0.87] [-0.09] [0.41] [0.69] [2.31]




Table A.6. Country portfolios: Nominal fundamentals and simple exchange rate changes

The setup of this table is identical to Table 2 but here we sort countries into portfolios based
on simple (annual) exchange rate changes (instead of detrended spot exchange rates).

G1 G2 G3 G4 Dif MR MR Up Down
PANEL A. CPI inflation differential

1910 - 2009 12.06 1.78 1.08 096 -11.09 0.06 0.6 0.87 0.00
[4.17] [5.21] [3.02] [2.83] [-3.88]

1974 -2009 14.82 227 1.28 0.07 -1475 000 0.0 0.89 0.00
[4.30] [5.55] [2.67] [0.22] [-4.38]

PANEL B. Money growth differential

1910 — 2009 11.12 343 246 240 -872 007 0.07 0.90 0.00
[5.18] [4.67] [3.43] [2.98] [-3.75]

1974 - 2009 13.63 2.55 143 154 -12.10 0.08 0.08 0.92 0.00
[4.56) [2.79] [1.62] [2.43] [-3.62]

PANEL C. GDP growth differential

1910 - 2009 7.22 260 037 097 -624 052 047 051 0.00
[3.65] [3.61] [0.45] [1.41] [-3.33]

1974 - 2009 16.03 4.37 241 134 -1470 0.00 0.0 0.96 0.00
[4.73] [7.44] [3.67] [2.84] [-4.41]

PANEL D. Risk premia (UIP deviations)

1910 - 2009 -3.10 -0.93 046 -0.82 228 087 090 0.07 0.05
[1.61] [-0.91] [0.56] [-0.86] [1.59]

1974 -2009 085 070 071 -0.05 -0.90 0.09 009 091 0.36
(0.70]  [0.45] [0.42] [-0.03] [-0.69]

PANEL E. Interest rate differentials

1910 - 2009 222 046 037 032 -1.91 000 000 093 0.05
2.80] [7.75] [5.93] [5.58] [-2.41]

1974 - 2009 538 067 059 039 -4.99 000 0.00 092 0.2
3.07] [7.78] [5.57] [3.39] [-2.82]




Table A.7. Country portfolios: Real fundamentals and simple exchange rate changes

The setup of this table is identical to Table 3 but here we sort countries into portfolios based
on simple (annual) exchange rate changes (instead of detrended spot exchange rates).

Gl G2 G3 G4 Diff MR MR Up Down
PANEL A. Real money growth differential

1910 - 2009 -0.99 1.33 132 135 234 098 097 002 093
[0.79] [1.94] [2.08] [1.85] [2.44]

1974 2009 -1.22 028 013 140 263 1.00 1.00 0.00 0.80
[1.11] [0.31] [0.19] [2.06] [2.86]

PANEL B. Real GDP growth differential

1910 — 2009 -545 055 -0.89 -0.03 541 1.00 1.00 0.03 0.03
[1.63] [0.72] [-1.06] [-0.06] [1.84]

1974 - 2009 1.30  2.08 1.23 124 -0.06 099 098 0.15 0.01
[2.04] [421] [2.86] [2.75] [-0.11]

PANEL C. Real exchange rate changes

1910 - 2009 -1.90 029 -0.20 0.65 255 038 034 014 0.5
[0.96] [0.29] [-0.23] [0.67] [1.34]

1974 - 2009 -0.69 -0.85 021 145 214 024 024 003 0.76
[-0.44] [-0.61] [0.12] [0.93] [1.57]




Table A.8. Panel regressions: Exchange rate changes

The setup of this table is identical to Table A.1 but we use lagged spot exchange rate changes
As; as predictor variable instead of detrended spot rates.

Sample period: 1901 — 2009
INF  MON GDP RP IR, RMON RGDP RER

const. -0.07 -0.02 -0.06 008 -0.01 002 -0.02 -0.06
[-3.19] [-0.91] [-2.61] [3.32] [-0.77] [0.85] [-1.24] [-2.57]
As,  -063 -053 -045 010 -0.08 0.08 021  0.16
[8.72] [4.42] [-2.59] [1.11] [1.12] [1.98] [1.55] [2.79]

0 0.03 0.06 0.11 0.09 0.35 0.03 0.06 0.01
R? 0.58 0.49 0.48 0.26 0.19 0.20 0.22 0.15
R? 0.54 0.44 0.45 0.27 0.13 0.20 0.23 0.16
R? 0.97 0.95 0.81 0.03 0.81 0.01 0.06 0.17

Fo_o 267 513 983 360 1594 203 546  0.61
(0.00) (0.00) (0.00) (0.00) (0.00) (0.02) (0.00) (0.93)
obs 3,023 3,125 2835 2521 2521 2,957 2744 3,023

Sample period: 1974 — 2009
INF  MON GDP RP IR RMON RGDP RER

const. -0.08 -0.04 -0.09 006 -0.02 001 -0.04 -0.06
[2.88] [-1.65] [-3.30] [3.63] [-0.95] [0.72] [-1.65] [-2.49]

As,  -070 069 -0.75 -0.14 -025 005  -0.03 0.11
[4.81) [-3.41] [-4.99] [-2.90] [-1.44] [1.33] [-1.65] [1.67]

0 0.11 0.14 0.12 0.04 0.09 0.07 0.06 0.03
R? 0.73 0.70 0.78 0.27 0.41 0.12 0.22 0.26
R? 0.61 0.57 0.68 0.26 0.28 0.14 0.23 0.29
R? 0.99 0.98 0.99 0.37 0.86 0.00 0.13 0.01

Fo_o 282 369 296 117 266 246 228  0.73
(0.00) (0.00) (0.00) (0.33) (0.00) (0.01) (0.01) (0.82)
obs 1,152 1,137 1,149 1062 1,062 1,137 1149 1,152




Table A.9. Country portfolios: Double sorts and spot rate changes

The setup of this table is identical to Table A.2 but here we sort on lagged exchange rate
changes As; instead of detrended spot exchange rates.

1909-2009 1974-2009

PANEL A. Nominal fundamentals

G1 G2 G3 Diff G1 G2 G3 Diff

INF low 0.81 0.17 -0.52 -1.33 0.00 -0.56 -1.21 -1.21
[1.82] [0.48] [1.53] [-3.37] [0.01] [-241] [-4.00] [-2.51]

INF high 24.85 4.61 3.44 -21.41 35.67 5.31 3.71 -31.96
[6.57] [5.44] [6.47] [-5.07] [4.23] [4.91] [5.02] [-4.01]

MON low 2.44 0.64 0.48 -1.96 -0.67 -0.33 -0.46 0.20
[2.88] [0.77] [0.74] [-2.55] [-0.81] [-0.43] [-0.76]  [0.30]

MON high 22.59 6.06 580 -16.78 34.90 6.25 5.33 -29.57
[5.83] [6.85] [6.55] [-4.15] [4.41] [5.37] [3.97] [-3.58]

GDP low 0.83 -0.33 -0.07  -0.90 1.03 0.57 -1.05 -2.08
[0.88] [-0.42] [-0.08] [-0.84] [1.60] [0.95] [-2.32] [-2.81]

GDP high 20.69 5.24 3.91 -16.79 37.95 7.83 5.49 -32.46
[4.56]  [5.83] [4.99] [-4.04] [4.63] [7.29] [6.89] [-4.23]

RP low -4.91 -1.97 -0.58 4.33 0.43 -0.21 0.56 0.13
[-2.00] [-1.49] [-0.61] [1.89] [0.28] [-0.12] [0.33] [0.09]

RP high 0.52 0.92 -1.30 -1.82 2.11 1.62 -1.23 -3.33
[0.50] [1.25] [-1.08] [-1.62] [1.24] [0.95] [-0.71] [-3.36]

IR low 0.05 0.00 -0.01 -0.06 -0.04 -0.04 -0.05 -0.01
[1.05] [-0.05] [-0.14] [-1.22] [-0.37] [-0.47] [-0.43] [-0.09]

IR high 3.30 0.83 0.79 -2.51 7.95 1.33 1.15 -6.81
[2.74] [8.35] [8.48] [-2.20] [2.96] [10.87] [7.50] [-2.64]

PANEL B. Real fundamentals

G1 G2 G3 Diff G1 G2 G3 Diff

RMON high -3.20 0.72 0.08 3.28 -2.60 -0.46 -0.42 2.19
[-2.59]  [0.93] [0.09] [3.10] [-2.73] [-0.58] [-0.54] [2.16]

RMON low 0.75 3.33 2.76 2.01 0.79 2.75 2.57 1.78
[0.84] [4.61] [3.74] [2.70] [0.69] [2.60] [2.38] [1.79]

RGDP high -7.50 0.02 -1.22 6.28 0.03 0.52 -0.21 -0.25
[-1.88]  [0.03] [-1.86] [1.72] [0.05] [1.59] [-0.43] [-0.38]

RGDP low 1.27 0.86 1.19 -0.09 2.95 3.61 2.23 -0.71
[1.19] [1.09] [1.78] [-0.10] [3.54] [5.26] [4.23] [-0.85]

RER low 1.69 -0.68 0.85 -0.84 -0.35 0.12 1.59 1.94
[1.49] [-0.76] [0.89] [-0.69] [-0.21] [0.07] [0.95] [1.59]

RER high -3.92 0.37 0.94 4.87 -2.32 0.34 0.32 2.64
[-2.07]  [0.44] [1.23] [2.75] [-1.47] [0.27] [0.22] [3.12]
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Table A.10. Panel regressions: Exchange rate changes and lagged dependent variables

The setup of this table is identical to Table A.3 but we use (annual) spot exchange rate
changes (instead of detrended exchange rates) as predictor variable in the panel regression.

Sample period: 1910 — 2009
INF MON GDP RP IR RMON RGDP RER

As,  -021 -027 -0.15 -0.01 -0.03 007 005  0.11
[2.99] [-4.17] [-1.70] [-0.12] [-0.98] [1.91]  [1.03] [1.84]

Yi 060 048 0.64 028 049 010 059  -0.14
[0.48] [8.37] [8.75] [2.52] [5.93] [2.26] [8.88] [-2.09]

0 0.01 0.02 0.02 0.03 0.17 0.02 0.01 0.01
R? 0.70 0.62 0.72 0.32 0.46 0.21 0.49 0.17
R? 0.66 0.57 0.68 0.31 0.33 0.21 0.48 0.17
R? 0.99 0.99 0.99 0.70 0.99 0.03 0.94 0.32

Fo_o 104 1.83 198 167 458 1.66 114  0.50
(0.45)  (0.04) (0.03) (0.07) (0.00) (0.07) (0.36) (0.98)
obs 3,140 3,288 2,903 2,630 2,630 3065 2804 3,140

Sample period: 1974 — 2009
INF  MON GDP RP IR RMON RGDP RER

As,  -0.17 -040 -042 -0.18 -0.15 004  -0.05 0.09
[3.62] [-2.21] [-3.12] [4.65] [1.21] [1.12]  [-2.09] [1.36]
Ui 066 040 044 021 035 011 017 -0.07
[22.45] [3.53] [4.17] [3.29] [10.06] [2.18]  [3.00] [-0.96]

0 0.05 0.07 0.05 0.03 0.05 0.06 0.05 0.02
R? 0.81 0.76 0.83 0.29 0.50 0.15 0.25 0.27
R? 0.70 0.62 0.74 0.29 0.36 0.15 0.25 0.29

w

R? 099 099 099 045 098 019 033  0.02

Fh_o 116 155 103 08 113 176 170  0.61
(0.33)  (0.10) (0.47) (0.68) (0.36) (0.05) (0.06) (0.93)

obs 1,152 1,137 1,149 1,056 1,056 1,137 1,149 1,152
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