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Introduction

• Evidence suggests the covered interest rate parity condition holds

• Difference between the spot and forward foreign exchange rates is
equivalent to the interest rate differentials

• However, the uncovered interest rate parity may not hold

• Future spot rates do not move one-for-one with interest rate
differentials

• Evidence also suggests that the forward rate may not provide an
unbiased estimate of the future spot rate

• Future spot exchange rate would usually move less than the estimate
provided by the forward exchange rate

• Termed a forward bias which could be profitably exploited
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Forward Bias and Carry Trades

• If the unbiasedness hypothesis does not hold then the interest rate
differentials are not related to future movements of exchange rates

• To take advantage of this phenomena we could make use of a carry
trade investment strategy

• It involves:
• Borrow in low interest rate currencies (termed funding currencies)
• Invest in high interest rate currencies (termed target currencies)

• Strategy is called carry as the carry represents the interest rate
differential between the high- and the low-yield currencies

• If the exchange rate does not change in value the investor simply
earns the carry
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Forward Bias and Carry Trades

• Since the covered interest rate parity condition suggests the forward
premium is equal to the interest rate differential

(Ft − St)/St = (it − i?t )/(1 + i?t )

• We could earn a similar return by taking an uncovered forward
position in the high interest rate currencies

• Investor earns the forward discount (i.e. the carry) if the future spot
rate happens to equal the current spot rate

• Difference between the current spot and forward rates is equivalent
to the interest rate differential
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Forward Bias and Carry Trades

• Main funding currencies pay relatively low rates of interest (such as
the USD, JPY, and CHF)

• Main target currencies include those that provide higher interest
rates (such as AUD and NZD)

• ZAR has also featured as a target currency at various points in time
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Forward Bias and Carry Trades

• Consider a hypothetical example of a carry trade:
• Spot exchange rate for USDZAR is R 14.00
• Three-month forward exchange rate for USDZAR is R 14.20
• The interest rate in South Africa is higher than in the United States

• Hence, the rand is trading at an annualised premium in the forward
market of: [

1 +

(
14.20− 14.00

14.00

)]4
− 1 = 5.84%

• Buy rand forward and hope the spot exchange rate will not change

• Our eventual return can be decomposed as follows:

fmrt+1 = st+1 − fpt = st+1 + (1 + 0.0584)
1
4 − 1 = 143 basis points

• We will come out ahead as long as the rand doesn’t depreciate by
more than 143 basis points over 3 months



Kevin Kotzé 8/33

Forward Bias and Carry Trades

• Exploiting the forward bias with a carry trade investment strategy
implies that you invest in currencies with high forward discounts (or
high interest rates)

• Implemented successfully by many investors over the past decade by
hedge funds and other professional investors

• Galati et al. (2007) suggest that this is one of the most popular
currency trading strategies

• Deutsche Bank even created a carry trade index that places monthly
investments and attracts all types of investors

• Not surprising when we consider some of the interest rate
differentials that exist between countries
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Forward Bias and Carry Trades
Historic Interest Rate Differentials
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Forward Bias and Carry Trades

• Galati et al. (2007) suggest that it affects currency values by
putting upward (downward) pressure on target (funding) currencies

• For example, an increase in demand for a target currency would lead
to an appreciation in the price of the forward, until there is some
uncertainty about the potential success

• Demand for forward contracts for currencies that provide high
interest rates would increase

• Affects expectations that pertain to the stability of country that
provides higher interest rates

• Could create conditions that foster relative financial instability (self
fulfilling prophecies)

• When funding currencies experience sudden and relative large
appreciations in value investors realise significant losses when the
carry trade unwinds
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Forward Bias and Carry Trades
Funding and Target currency interest rates

Figure: Source: Galati et al. (2007)
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Forward Bias and Carry Trades
Example: Australian Dollar early 2000s

Figure: Source: Galati and Melvin (2004)
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Measures of Investment Success

• Relative success of a trading strategy may be measured by the
economic profits or returns

• However, as different investment strategies have different degrees of
risk we calculate risk-adjusted returns

• Particularly relevant to carry trade as they are associated with
different levels of risk and leverage

• Sharpe ratio represents the excess return per unit of volatility

Sharpe ratio =
Average excess return

Standard deviation of excess return
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Measures of Investment Success

• Forward contracts do not require any upfront investment

• Amount of capital that an investor could put at risk may be greater
than the amount they own

• Investor would typically need to assure the bank that they have
sufficient capital to absorb potential losses

• This amount of capital would usually be invested in relatively riskless
securities, such as high-quality Treasury bills

• Using leverage in a trading strategy scales up both returns and risk
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Measures of Investment Success

• Burnside et al. (2012) consider a carry-trade strategy in
equally-weighted portfolio using monthly data for 20 currencies

• Investment period spans March 1976 to January 2012

• Cumulative returns of the strategy almost as high as the cumulative
return from stocks

• Cumulative returns of the stock market are much more volatile than
currency portfolios
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Measures of Investment Success
Historic Carry Trade Returns vs. Others Assets

Figure: Source: Burnside et al. (2012)
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Measures of Investment Success

Carry Trade Stock Market
Excess return 4.5% 6.5%
Standard deviation 5.2% 15.8%
Sharpe ratio 0.86 0.41

Table: Returns, Risk and Sharpe Ratios
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Measures of Investment Success

• High Sharpe ratio of carry-trade reflects the large gains from
diversifying across several individual currencies

• Diversification reduces the volatility of payoffs by more than 50%

• Since the average payoff is unaffected the Sharpe ratio doubles
relative to the ratio of individual carry trades

• Burnside et al. (2012) show that the payoffs relating to carry trade
strategy are uncorrelated with stock market returns

• Provides a natural source of diversification when combined with
portfolio of U.S. stocks
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Measures of Investment Success

• Important to note that past performance need not repeat itself

• Currency investing is risky - distribution for changes in the value of
currencies exhibit fat tails

• Extreme outcomes (both positive and negative) are certainly possible

• During the global financial crisis the Deutsche Bank carry trade
index declined by 20% over a short period of time

• With a 3-to-1 leverage ratio (which is not uncommon) would result
in -80% return
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Measures of Investment Success
Historic Carry Trade Returns

Figure: Source: Rosenberg (2013)
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Measures of Investment Success
100 Years of Carry Trade Returns!
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Risk Premiums and the Unbiased Hypothesis

• Covered interest rate parity condition has very little or no risk

• Carry trade is associated with substantial risk and seeks to exploit
the uncovered interest rate parity condition

• Could the positive returns from the carry trade constitute payment
for the risk premium?

• Given the returns that we’ve observed the risk premium would need
to be BIG!
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Risk Premiums and the Unbiased Hypothesis

• Consider the case where we believe the rand is undervalued

• Forward discount on the rand relative to the dollar is 2%

• We believe the rand is expected to appreciate by 3%

• The risk premium would be given as:

rpt = Et

[
fmrt+1

]
= Et

[
st+1 − fpt

]
= 3%− (−2%) = 5%

• The risk premium is the aggregate of both the expected rate of
appreciation and the forward discount

• Is this plausible or sustainable and could it be used to explain the
potential forward bias?
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Risk Premiums and the Unbiased Hypothesis

• Volatilities of forward premiums for major currencies are about 3%

• Evidence suggests volatilities of expected exchange rate changes and
risk premiums are larger than volatilities of forward premiums

• The reason for this may be derived from the regression

Et

[
st+1

]
= φ1 + φ2fpt

• Where the variance of the expected exchange rate changes is

var
[
Et

[
st+1

]]
= var

[
φ1 + φ2fpt

]
= φ22var

[
fpt

]
• When φ22 > 1 the expected exchange rate changes are more variable

than forward premiums
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Risk Premiums and the Unbiased Hypothesis

• To find the variance of the risk premium, recall that the risk
premium is the expected forward market return

• Therefore,

rpt = Et

[
fmrt+1

]
= Et

[
st+1 − fpt

]
= φ1 + (φ2 − 1)fpt

• Hence,

var
[
rpt
]
= (φ2 − 1)2var

[
fpt
]

• As long as φ2 is negative the implied variance of the risk premium is
larger than the variance of the forward premium

• Also larger than the implied variance of the expected exchange rate
changes
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Risk Premiums and the Unbiased Hypothesis

• One could then ask interesting questions about the risk premium

• If risk premiums are more variable than expected currency
appreciation, movements in the interest rate may be driven by a
change in the risk premium (and not by a change in the expected
rate of appreciation of the currency)?

• Suggested that survey data on forecasts of rates of appreciation
from market professionals are closely related to forward premiums

• Then they are both biased - need to consider other possible
explanations



Kevin Kotzé 27/33

Risk Premiums and the Unbiased Hypothesis

• Basic models of risk struggle to generate risk premiums as variable
as results from regressions

• Recent global crisis has rekindled interest in the dynamics and
economic sources of carry trade returns

• Find that the carry trade appears to have attractive long-run returns

• However, there are periods of sudden and steep movements in
exchange rates, where funding currencies appreciate

• Results in huge losses for traders when trade unwinds

• Knowing that this may occur causes an insufficient allocation of
risky capital to the carry trade, which keep returns relatively high
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Risk Premiums and the Unbiased Hypothesis
Unstable coefficients

• Generate five year rolling estimates of the slope coefficients from the
regression model

st+1 = φ1 + φ2fpt + εt+1

• While the estimates of φ2 are very far from 1 there is dramatic
instability

• Estimated coefficient decreased from −5 to −10 in early 1980s

• Large carry trade unwinds in the 2007-2008 increased the
coefficients towards 1
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Risk Premiums and the Unbiased Hypothesis
Unstable coefficients

Figure: Source: Bekaert & Hodrick (2012)
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Risk Premiums and the Unbiased Hypothesis
Peso problems

• Rational investors anticipate events that do not occur during sample

• Could invalidate the results of regressions due to “peso-problems”

• When Mexico made use of a currency peg

Ft = Et

[
St+1

]
= (1− pt)Speg + (pt)Sdev

• At a particular point in time you may believe that the peso should
devalue, but it would be difficult to say on what date this will occur

• When trade unwinds it should wipe out all the gains that were
made, but Burnside et al. (2009) note that this is not the case

• Suggest that carry traders can hedge the downside risk using options
and may exhibit time-varying risk premiums
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Risk Premiums and the Unbiased Hypothesis
Carry Trades and Currency Crashes

• Brunnermeier et al. (2009) trace the carry-trade cycle from the
gradual buildup to the forced unwinding of those positions

• Initial widening in high-yield/low yield interest rate spreads tend to
attract capital into the high-yield market

• Appreciation of target currency increases carry-trade returns

• More capital is committed to carry-trade strategy, giving some form
of trend persistence

• Sudden exogenous shock may result in rapid unwinding of
speculative positions

• Higher volatility results in a rapid tighten of liquidity conditions (due
to higher margins)

• Decrease in the available speculative capital for these transactions

• Hence carry trades affect exchange rate movements and could lead
to currency crashes

• Furthermore, currencies with similar interest rates move together
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Conclusion

• Understanding the rationale for widely-used currency strategies is
important as they affect exchange rate movements

• This has normative and positive implications for capital flows

• Profitability of simple currency-trading strategies presents perhaps
even more of a challenge to traditional asset-pricing theory

• There are still a number of unresolved questions that need to be
answered

• For example, the profitability is not a compensation for risk in terms
of portfolio management theory (low covariance)

• Skewness of the carry-trade payoffs is less than those for U.S. stock
market

• Dangers associated with the fat tails are also much less pronounced
than those of stock market
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Conclusion

• Research has important implications for our understanding of
macroeconomic and financial events

• Possibly need to incorporate realistic financial frictions into modern
modelling frameworks

• Also need to allow for heterogeneity in expectations and
disagreement among agents


	1. Introduction
	2. The Forward Bias and Carry Trades
	3. Measures of Investment Success
	4. Risk Premiums and the Unbiased Hypothesis
	5. Conclusion

