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currency contagion.

Do currency returns follow a random walk or can a 10 percent undervaluation of the Big
Macin one country lead to a 3.5 percent appreciation in the currency over the following
year? Standard currency models—purchasing power parity and uncovered interest rate
parity—provide mixed results depending on the time period studied. Although major
currencies should be a tactical asset rather than a strategic asset, emerging market
currencies are the next frontier for active currency managers despite increasing risk of

‘significantamount of research has been devoted
Ato forecasting the direction of movements in
exchange rates. Economists use standard economic

models to forecast movements in exchange rates, and '

these models have been tested time and again to
analyze whether exchange rates follow a random
walk, whether opportunities exist for investors to
profit from exchange rate deviations from the pur-
chasing power parity model, and whether the uncov-
ered interest rate parity model can be used to profit
from investing in currencies of countries with high
interest rates relative to other countries. These mod-
els produce interesting results depending on the time
period analyzed. :

This presentation reviews empirical studies of
exchange rate movements under both purchasing
power parity and uncovered interest rate parity con-
ditions, interprets the results before and after 1990 (the
turning point at which the forecasting ability of these
two models changed significantly), offers explana-
tions of what happened in 1990, and discusses invest-
ment implications for the post-1990 period. In
addition, a balance-of-payments-crisis model assesses
the potential for emerging markets—the next frontier
for active currency managers—to experience a cur-
rency crisis. The concept of aurency contagion
addresses the idea that if one country experiences a
- currency crisis, other countries with strong trade rela-
tionships or similar macroeconomic policies will also
experience a currericy crisis,

CURRENCY MODELS
Two of the standard models that are used to analyze
exchange rates and exchange rate movements are

purchasing power parity and uncovered interestrate
parity.

Purchasing Power Parity

The theory underlying purchasing power parity
(PPP) asserts that if a good is easily traded in different
markets, it should effectively sell for the same price
in all of those markets; that is, exchange rates should
simply bea translation of one price into another price.

~ For example, if a Big Mac is USD2.00 in the United

States and DEM4.00 in Germany, the exchange rate
should be two German marks per U.S. doilar accord-
ing to PPP, because the product is the same in both
countries. Economists feel good about this concept
because it makes sense, characterizing the nominal
exchange rate as the real exchange rate times the
relative price levels of two countries.

Initial evidence, at least prior to 1990, indicates
that exchange rates fluctuate in a random walk and
do not gravitate toward PPP. Thus, investors could
actually make money by investing in the high-yield
currency or a currency on which the interest rate is
high. Such a currency should depreciate quickly, but
history shows that this effect does not always happen.

Trending, along with other anomalies, is evident
before 1990, although currencies are not supposed to
have trends. Nothing is supposed to trend in capital
markets, because people would not want to sell (buy)
at the current price an asset that will increase
{decrease) in price. They would always want to sell
or buy at the expected future price.

. M PPP evidence prior to 1990. Richard Roll
{1979) showed that real exchange rates essentially
follow a random walk. Remember that real exchange
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rates should revert to their PPP value, but Roll found
they did not. Meese and Rogoff (1983) used three
different PPP models to try to predict the direction
of currency movements. Using linear models, they
studied pre-1979 currency changes in an attempt to
predict them from 1979 to 1983. But they used 1979~
83 inputs in their model, which gave the model a
better chance of predicting the direction of currency
movements using PPP as a relevant factor. Even so,
they could not find PPP to be a determining factor
in their equations. When they varied the coefficients,
the model still did not work. Again, PPP, which
makes sense in every economist’s gut and should
work, did not work. -

Bilson (1984) adapted PPP for use in predicting
currency movements. His paper was somewhat con-

troversial and was much debated in terms of trans- .

action costs and the technology he applied. Again,
PPP did not hold up very well, at least not in the
literature. ’

B PPP evidenceafter 1990. The articles after 1990
virtually all say that PPP does have an effect on
exchange rates. Froot, Kim, and Rogoff (1995), for
example, concluded that currency movements are
not a random walk, because PPP has an effect. The

difference, and the reason this effect was not caught -

before, is that the effect is long term. Consensus esti-
rhates the half-life of deviations from PPP at about
four years for exchange rates among major industri-
alized countries. This finding is important in model-
ing currencies, because models should include a
long-run PPP effect. :
Throop {1993) showed that PPP used as a factor in
currency-prediction models improves errors by 3045
percent, again at a long run of four to eight quarters.
Mark (1995) showed that PPP is not only statistically
significant but is also economically significant.

Cumby (1993) wrote an amusing article in which

he used the McDonald's Big Mac as a fairly common
good throughout the world. A 10 percent underval-
uation of the Big Mac led to 2 3.5 percent appreciation
of the currency over the following year. Again, these
results were statistically significant. The Economtist
every year lists Big Mac prices and how close they are
to PPP; they are not that close, although many people
argue that Big Macs are different in different coun-
tries.

To summarize, the evidence after 1990 strongly
favors PPP. The PPP effect has a half-life of three to
five years and is thus not a trading strategy, but it is
a long-term factor that should be included in any
currency-movement analysis.

Uncovered Interest Rate Parity
The uncovered interest rate parity (UIRP) con-
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cept says that the appreciation or depreciation of a
currency against another currency is a function of
relative interest rates in the two countries. Think of
the process as simple arbitrage. For example, I bor-
row in one currency, translate it into U.S. dollars, and
invest the US. dollars at a higher interest rate. [ owe -
a net currency at a lower short rate, but I gain in the
United States at a higher short rate. The differential
of those two interest rates should be compensated for
by appreciation or depreciation of the relevant cur-
rency. Otherwise, | have borrowed for nothing and

" have some sort of capital gain at the end, which is ant

arbitrage opportunity.

# UIRP evidence prior tu 1990. Because of the
depreciation or appreciation of currency relative to
the interest/rate differential, currency investment in
countries with-iigh yields is profitable. 1f a currency
has a high yield relative to, say, the U.S. dollar, it
should depreciate. Think of the interest rate as a
discount factor; discounting a currency at a higher
rate means the future value of the currency is lower.
Atbitrage opportunities will not exist if UIRP keeps
the differential in line.

Bilson (1981), in his speculative -efficiency
hypothesis paper, applied a fairly simple test using
only nominal interest rates and achieved significant
risk-adjusted returns, measured by the Sharpe ratio.
Were his results an aberration? Other research has
reconfirmed this finding, providing empirical evi-
dence that you could profit by investing in currencies
in countries with high real yields. Figure 1 shows the
potential cumulative profits from speculating in cur-
rencies on the basis of Bilson’s speculative efficiency
hypothesis. The upward trend in cumulative profits
confirms Bilson’s work up until 1990, but since 1990,
volatile cumulative profits resemble a random walk.

B UIRP evidenceafter 1990. After 1990, the UIRP
approach has virtually no value, at least not with
European currencies. Investing in currencies of coun-
tries with high real yields—which were not as high
as the 1980s—would not be a profitable strategy.

The behavior of spot~forward price differentials
in emerging or developing market currencies and in
developed or mature market currencies is compared
in Figure 2. The Czech koruna and the Indonesian
rupiah have made significant profits since 1993,
appreciating around 1.9 percent and 2.8 percent,
respectively, while the British pound and the German
mark have hovered around zero. .

W Interpreting the UIRP evidence. In the 1980s,
currencies offered some positive returns, but later
returns were uncertain, possibly for the following
reasons: :

o  Risk premium. If the gains reflect a risk premium,
. then risk should be present. UIRP should not
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Figure 1, Cumulative Speculative Profits from Currencies before and after 1990

35

30

25

g
T

Profits (%)

-
i
T

—
o
T

5T . i

1
H

-t
1 E i i

.

'] 1 1 [}

o T
2/87 2/88  2/8%  2/90 12/

.2/92

2/93 /94 2/95 2/96 2/97

. Figure 2. Cumulative Performance for Four Currencies: Reallzed Spot versus

Forward Rates, 1993-97

300

g 8

Cumulative Rate of Return (%)
8

50
[+

German Mark
-50 AN DUPUEN YR W WUNNEE SUNEE SUVNNN S UUNED VA W RN S SN M UHDEDE WUS N FU i
R EEEEEEEEEEEEEEREEEEEE:
N N SN NS SN NNNSNNSNSNNNSNSNSS NN N
LR B EE-EEEEEEEEERE R EEEEE]
e I - e - T e e T e G e G
a:—nmnm:—mmn_m:—-nmu.m:-—m

have the effect of sometimes working and some-
times not, although it seems to work. One possi-
bility is that the 1980s were not typical; perhaps
in the 1920s, for example, enough declines
occurred to justify the risk premium theory.
Maybe we are lucky that investing in high-real-
yield countries and their currencies has recently
worked. ’

Inefficiency. Another possibility—the one that I
like—is the inefficiency story. Most emerging-
market investors are domestic. Fora U.S. investor
in the 1980s, for example, investing in Europe was
considered avant garde. Domestic investors do
not face diversified situations, but they have to
deal with higher volatility than diversified inves-

. tors, and therisk premiumcompensates domestic
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