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Insights from the

Why Are Exchange Rates So Difficult to Predict?

by Jian Wang
A quarter-century The U.S. dollar has been losing value against several major currencies this decade.
quest hasn't found Since 2001-02, the U.S. currency has fallen about 50 percent against the euro, 40 percent
the elusive links against the Canadian dollar and 30 percent against the British pound (Chart 1).
between economic These steep, prolonged depreciations have brought a new urgency to understand-
Jundamentals and ing the factors that move exchange rates. Some way of forecasting them would allow
currency values. businesses, investors and others to make better, more-informed decisions. Unfortunately,

exchange rates are very difficult, if not impossible, to predict—at least over short to
medium time horizons.

Economic differences between countries — in such areas as national income, money
growth, inflation and trade balances— have long been considered critical determinants

of currency values.! However, there’s no definitive evidence that any economic variable

can forecast exchange rates for currencies of nations with similar inflation rates.
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A “random walk”
model is just as good at
predicting exchange
rates as models based

on fundamentals.
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Economists continue to seek the
keys to predicting currency values.
Some recent research supports the
idea that exchange rates behave like
financial assets, whose price move-
ments are primarily driven by changes
in expectations about future economic
fundamentals, rather than by changes
in current ones. These studies suggest
that the real contribution of standard
exchange rate models may not lie in
their ability to forecast currency values.
Instead, the models imply predict-
ability runs in the opposite direction:
Exchange rates can help forecast eco-
nomic fundamentals.

The Disconnect Puzzle

Supply and demand hold sway
on currency exchanges, just as they
do in most other markets. Exchange
rates ebb and flow depending on the
shifting needs of the individuals, firms
and governments that buy foreign
goods and services, invest abroad,
and seek profit or protection through
speculation.

The fundamentals that economists
link to exchange rates shape the forces
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of supply and demand. Tt seems logi-
cal, for example, that countries with
large trade deficits would see their
currencies decline, and countries with
strong growth and low inflation would
see their currencies rise in value.

But what may be logical in theory
hasn’t been easy to prove. In 1983,
Richard Meese and Kenneth Rogoff
challenged the long-held idea that eco-
nomic fundamentals determine relative
currency values.? The economists com-
pared existing models to an alternative
in which fundamentals are excluded
and any exchange rate changes are
purely random. They found a “random
walk” model just as good at predicting
exchange rates as models based on
fundamentals.

In short, their findings suggest
economic fundamentals—like trade
balances, money supply, national
income and other key variables —are
of little use in forecasting exchange
rates between countries with roughly
similar inflation rates.® This result has
been labeled the “exchange rate dis-
connect puzzle.”

This disconnect can be illustrated
by comparing the one-month forward
exchange rate forecast and a random
walk, using data for the U.S. dollar
against the euro from March 2003 to
January 2008 (Chart 2). There’s no evi-
dence that the forward rate follows the
spot rate more closely than a random
walk. The results are similar for three
other currencies—the British pound,
the Canadian dollar and the Japanese
yen. Indeed, for the euro, pound and
yen, the random walk has smaller pre-
diction errors than forward rates (Table
N

Economists have offered several
reasons for the inability to find clear
links between exchange rates and
economic fundamentals, starting with
the inherent limitations of economic
models. A typical model relies on coef-
ficients that specify the relationship
between exchange rates and funda-
mentals. Estimates of these parameters
are based on historical data, but their
predictive power stems from their abil-
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NOTE: Spot and forward exchange rates are logarithms of spot and one-month forward exchange rates from March 2003 to
January 2008.

SOURCE: Financial Times data compiled by Haver Analytics.

Forward Rate Forecast vs. Random Walk
(Mean Squared Prediction Frrors)

Euro British pound Canadian dollar Japanese yen
Forward rate 2.143% 2.044% 2.029% 2.112%
Random walk 2.138% 2.023% 2.040% 2.102%
Ratio 100.23% 101.03% 99.45% 100.50%

NOTES: Ratios are calculated using the mean squared prediction errors of forward exchange rates and the random walk. If
the ratio is greater than 100 percent, the random walk is more accurate than forward rates in predicting exchange rates.

ity to determine currency values from
new data or projections (see box on
page 4).

In their disconnect-puzzle paper,
Meese and Rogoff conjecture that these
parameters may vary over time. They
note that monetary and other policies
in many countries have been in flux
since the early 1970s, when the fixed
exchange rate regimes of the Bretton
Woods system collapsed.

Model misspecification could
also be a factor in the exchange rate
disconnect puzzle.’ If the coefficient

values are skewed from their true val-
ues, forecasts based on these “wrong”
parameters can be more off base than
those generated by a random walk.
In addition to being difficult to
forecast, exchange rates are far more
volatile than the economic fundamen-
tals that supposedly determine them.
Over a 30-year period, for example,
swings in the exchange rate between
the U.S. dollar and the British pound
have been far wider than the coun-
tries” differences in output and infla-
tion (Chart 3). The high volatility of
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With the longer horizons,
Jfundamentals can
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long-term changes
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Modeling Exchange Rates

How do economists model exchange rates and economic fundamentals? Actual models
may be complex, but a relatively simple one might assume that the exchange rate at time
t (s,) is a linear function of some economic fundamental (f,) and some error term (e, ):

s,=a+ Bf,+e,

We have data for the exchange rate (s, ) and the economic fundamental (f,) up to time ¢. The
true values of coefficients «and 3 are unknown, but we can use historical data to estimate
them. Let’s denote these estimates with & and 3.

If we have a forecast of the fundamental at time ¢ + 1 (f

! ".,), We can project the exchange
rate at time ¢ +1 (s

t+1)
§t+1 =a+ ﬂf;ﬂ'

If o and 3 are constant over time and they capture the true relationship between exchange
rates and fundamentals, the model will predict future currency values. If the parameters
vary from time to time, or if the parameter estimates are seriously biased, the model may
yield incorrect results.

Exchange Rates Vary More Than Key Fundamentals

Percent

157 « Exchange rate
— Relative real GDP
10 — |nflation differential

NOTES: The chart shows percentage changes in the nominal exchange rate (the pound relative to the U.S. dollar), U.K.
GDP per capita relative to U.S. GDP per capita, and the inflation differential between the U.K. and U.S.

SOURGE: Haver Analytics.

exchange rates relative to economic
fundamentals is very difficult to rep-
licate in a model without introducing
arbitrary disturbances.

The fact that standard, fundamen-
tals-based models can’t outperform
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a random walk casts serious doubt
on their ability to explain exchange
rate fluctuations. The random walk
itself does a mediocre job predicting
exchange rate movements. It's sur-
prising we can’t find some economic



variables to help us beat this poor
predictor.

Beyond the Disconnect

Researchers have been probing
the relationship between economic
fundamentals and exchange rates since
Meese and Rogoff first posed the dis-
connect puzzle.

Various combinations of economic
variables and econometric methods
have been tried in an attempt to pre-
dict exchange rates.® These models
haven’t wholly disproved the idea of a
disconnect, but they've found evidence
that economic fundamentals matter—at
least under some conditions.

For example, longer time frames

improve predictability in standard
exchange rate models.” Models

that rely on the money supply, real
incomes and other fundamentals do a
better job tracking the dollar’s move-
ments against the deutsche mark over
eight or 12 quarters than one quarter
(Chart 4).

With the longer horizons, fun-
damentals can outperform a random
walk at forecasting long-term changes
in exchange rates. The practical value
of these results is limited, however,
because of the short-term nature of
many decisions affected by currency
values.

Introducing the possibility of mon-
etary policy feedback can also improve

Introducing the
possibility of
monetary policy
Jeedback can also

improve predictability.
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predictability. Some central banks take
exchange rates into account when set-
ting short-term interest rates. Models
that incorporate this feedback from
currency values to interest rates can
replicate exchange rate data rela-
tively well. One of them looks at the
deutsche mark-dollar exchange rate
from 1979 through 1998 (Chart 5).°

Evidence suggests that models
incorporating central bank actions can
beat a random walk in forecasting
exchange rates.’

By extending time horizons and
introducing central bank actions,
researchers have shown links between
economic fundamentals and exchange
rates. They haven’t, however, over-
turned the pivotal Meese and Rogoff
finding that economic fundamentals
can’t predict exchange rates where
it really counts—in the short term.

A recent, comprehensive study con-
cluded, “No model consistently out-
performs a random walk.... Overall,
model/specification/currency combina-
tions that work well in one period will

not necessarily work well in another
period.”?

Given the empirical results,
should we decide that exchange rates
are not determined by economic fun-
damentals? Probably not. Admittedly,
currency values are difficult to predict,
and economic fundamentals offer
little help. But that doesn’t necessarily
mean that exchange rates are mainly
driven by irrational noise. There are
reasons economic fundamentals aren’t
very helpful in forecasting exchange
rates, even if currency values are
determined by these fundamentals.

Currencies as Assets

Expectations are at the heart of
recent explorations of the exchange
rate disconnect.

Economists incorporate expecta-
tions into an economic model using
an asset-pricing approach. In such
models, current data receive far less
weight than future factors in determin-
ing prices for long-lasting financial
assets. For instance, recent dividends
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Taking Central Bank Policies into Account

Index of log real exchange rate (deutsche mark/U.S. dollar, October 1979 = 100)

= Actual exchange rate
~ Exchange rate in model

NOTES: Exchange rates in the model are less volatile than actual exchange rates and have been scaled to have the same
mean and standard deviation as the actual exchange rate.

SOURCE: “Taylor Rules and the Deutschmark-Dollar Real Exchange Rate,” by Charles Engel and Kenneth West, Journal
of Money, Credit and Banking, vol. 38, August 2006, pp. 1175-94.
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are a minor consideration when peo-
ple buy stocks. More weight is given
to expected future dividends and capi-
tal gains.

In asset-pricing exchange rate
models, currency values are deter-
mined not only by current funda-
mentals but also by expectations of
what the fundamentals will be in the
future." Current fundamentals receive
very little weight in determining the
exchange rate. Not surprisingly, they
aren’t useful in forecasting currency
values, and the exchange rate approxi-
mately follows a random walk.

Under certain conditions, the
asset-pricing approach can explain
the greater predictability of exchange
rates as time horizons lengthen.'? Some
fundamentals may behave like “noise”
that drives exchange rates away from
their long-run levels in the short term.
As time passes, exchange rates gradu-
ally move back to their long-run levels,
exhibiting long-horizon predictability.

The short-term noise may be relat-
ed to fundamentals that aren’t observ-
able—for instance, the risk premium
for holding a currency. Calculating the
premium from survey data reveals that
it has no long-run effect on exchange
rate movements. In other words, it is
stationary. In the short run, the pre-
mium can push exchange rates away
from their long-run levels. However,
they gradually move back over time.
In this case, exchange rates can be
predicted in the long run but not in
the short run.

While the asset-pricing approach
doesn’t allow us to predict short-term
exchange rates, it does lead to an
interesting implication: Exchange rates
should help forecast economic funda-
mentals. If the exchange rate is deter-
mined by expected future fundamen-
tals, today’s currency values should
yield information about tomorrow’s
fundamentals.

Empirical evidence supports
this prediction, although it’s not uni-
formly strong. One study, for example,
looks at exchange rates in Australia,
Canada, Chile, New Zealand and

South Africa—all countries where
commodities account for a large por-
tion of exports.”® After allowing for
parameter instability, the study finds
that exchange rates help predict an
economic fundamental—in this case,
world commodity prices.

The asset-pricing approach
gains further support from research
that compares currency markets to
other financial markets. One study,
for example, examines opportunities
arising from the carry trade—a term
for borrowing in low interest rate cur-
rencies while lending in high interest
rate ones. The return is positive if
exchange rates don’t move to offset
gains from the rate differential. The
results show excess returns are only
compensation for the risks investors
undertake in the carry trade, suggest-
ing that in some ways exchange rates
behave like other assets. !

The asset-pricing approach shows
promise, but empirical work hasn’t
yet solved the exchange rate puzzle
Rogoff and Meese introduced more
than a quarter century ago. Economic
models still do a poor job forecasting
short-term exchange rates.

This issue has become more
pressing. Globalization has made
economies more integrated than ever,
making exchange rates increasingly
important for both businesses and
policymakers. Making wise decisions
when conducting international busi-
ness and economic policies requires a
better understanding and modeling of
exchange rates.

Wang is a senior economist in the Research
Department of the Federal Reserve Bank of Dallas.
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