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Behavioral Financial Economics
A capital-market example. Source: Thaler (2016) and Twitter.
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only to fall back to the  long-term trend. Because of the various forms of leverage 
involved, this rise and fall in prices helped create the global Great Recession.

The difference between the CUBA example and these much larger bubbles is that 
it is impossible to prove that prices in the latter were ever wrong. There is no clear 
smoking gun. But it certainly feels like asset prices can diverge significantly from 
fundamental value. Perhaps we should adopt the definition of market efficiency pro-
posed by Fischer Black (1986) in his presidential address to the American Finance 
Association, which had the intriguing one word title “Noise.” Black (1986, p. 553) 
says “we might define an efficient market as one in which price is within a factor of 
two of value, i.e., the price is more than half of value and less than twice value. The 
factor of two is arbitrary, of course. Intuitively, though, it seems reasonable to me, 
in light of sources of uncertainty about value and the strength of the forces tending 
to cause price to return to value. By this definition, I think almost all markets are 
efficient almost all the time. ‘Almost all’ means at least 90 percent.”

One can quibble over various aspects of Black’s definition but it seems about 
right to me, and had Black lived to see the tech bubble of the 90s he might have 
revised his number up to three. I would like to make two points about this. The first 
is that the efficient market hypothesis has been a highly useful, indeed essential 
concept in the history of research on financial markets. In fact, without the EMH 
there would have been no benchmark with which to compare anomalous findings. 
The only danger created by the concept of the EMH is if people, especially poli-
cymakers, consider it to be true. If policymakers think that bubbles are impossible, 
then they may fail to take appropriate steps to dampen them. For example, I think it 
would have been appropriate to raise  mortgage-lending requirements in cities where 
price to rental ratios seemed most frothy. Instead, this was a period in which lending 
requirements were unusually lax.
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Figure 1. Price and Net Asset Value for CUBA Fund

Note: On December 18, 2014, President Obama announced he was going to lift several restrictions against Cuba.

Source: Bloomberg
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Momentum

Why is momentum important?

1 It is the exact opposite of the mechanism that should ensure
efficient markets: reversion to a fundamental value.

2 It validates the dramatically simple strategy of trend
following:

buy when price goes up.
sell when price goes down.
at the heart of the USD 325 billion Commodity Trading
Advisor (CTA) industry.

3 It seems universal, both across epochs and asset classes.

4 It reveals an extremely persistent, universal bias in the
behavior of investors who appear to hold “extrapolative
expectations”.
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Theoretical foundations of the EMH

The EMH and information

A market is efficient with respect to information set θt if it
is impossible to make economic profits by trading on the
basis of the information set θt .

— M.C. Jensen (1978).

— or —

E (Pt+1|θt) = Pt (1 + ρt)

where

E (Pt+1|θt) = the conditional expected price at time t + 1.

ρt = the required rate of return.
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Three Information-Forms of the EMH.

What are the empirical implications of the EMH?

Fama distinguishes three (3) types of information.

This gives rise to three (3) forms of the EMH:

Weak form efficiency: superior risk-adjusted profits are not
possible using only past prices.

Semi-strong form efficiency: superior risk-adjusted profits are
not possible using any publicly available information.

Strong form efficiency: superior risk-adjusted profits are not
possible using publicly and privately available information.
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Empirical challenges to the EMH.
W. de Bondt and R. Thaler, “Does the Stock Market Overreact?” (1985)

800 The Journal of Finance 
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Figure 1. Cumulative Average Residuals for Winner and Loser Portfolios of 35 Stocks (1-36 
months into the test period) 

While not reported here, the results using market model and Sharpe-Lintner 
residuals are similar. They are also insensitive to the choice of December as the 
month of portfolio formation (see De Bondt [7]). 

The overreaction hypothesis predicts that, as we focus on stocks that go 
through more (or less) extreme return experiences (during the formation period), 
the subsequent price reversals will be more (or less) pronounced. An easy way to 
generate more (less) extreme observations is to lengthen (shorten) the portfolio 
formation period; alternatively, for any given formation period (say, two years), 
we may compare the test period performance of less versus more extreme 
portfolios, e.g., decile portfolios (which contain an average 82 stocks) versus 
portfolios of 35 stocks. Table I confirms the prediction of the overreaction 
hypothesis. As the cumulative average residuals (during the formation period) 
for various sets of winner and loser portfolios grow larger, so do the subsequent 
price reversals, measured by [ACARL,t - ACARw,,] and the accompanying 
t-statistics. For a formation period as short as one year, no reversal is observed 
at all. 

Table I and Figure 2 further indicate that the overreaction phenomenon is 
qualitatively different from the January effect and, more generally, from season- 
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Momentum
Menkhoff et al. on Currencies: Figures 2 & 4.

Backtesting Results.

where we impose the full quoted bid–ask spread. This
spread is known to be too large relative to actual effective
spreads Lyons (2001). Hence, these results are likely to
underestimate momentum returns (or equivalently to
provide a lower bound on profitability), whereas neglect-
ing spreads clearly overstates momentum returns.

The results show that transaction costs could be an
important factor for understanding momentum returns in
currency markets (Burnside, Eichenbaum, Kleshchelski,
and Rebelo, 2006; Burnside, Eichenbaum, and Rebelo,
2007). When applying the full spread, returns for the best
strategy (with f, h¼1) drop from nearly 10% to about 4%
p.a. and they wipe out most of the profit of many other
strategies. Interestingly, the effects of transaction costs on
the average spot rate changes of portfolios, which are
adjusted for bid–ask spreads in an analogous fashion to
excess returns, are relatively less affected. To make the
full effect of transaction costs more transparent, we also
plot cumulative net excess returns (after transaction
costs) for the three baseline strategies MOM1,1, MOM6,1,
and MOM12,1 in Fig. A2 in the Internet Appendix. Again,
shaded areas correspond to NBER recessions. It can be
seen that FX momentum strategies are much more profit-
able (after transaction costs) in the later part of the
sample, but momentum strategies do not always deliver
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Fig. 4. Long-horizon momentum excess returns. This figure shows

cumulative average excess returns to three different long-short currency

momentum portfolios after portfolio formation. Momentum portfolios

differ in their formation period (f¼1,6,12 months) and post-formation

returns are shown for 1,2,y,60 months following the formation period

(i.e., we build new portfolios each months but track these portfolios for

the first 60 months after their formation so that we are effectively using

overlapping horizons). Excess returns are monthly and the sample

period runs from January 1976 to January 2010.

Table 7
Momentum returns after transaction costs.

This table shows annualized average returns for different momentum strategies (rf ,h ) after adjusting for bid–ask spreads. Panel A shows results for net

excess returns (left part) and net spot rate changes (right part) when deducting the full quoted spread. Numbers in brackets are t-statistics based on

Newey and West (1987) standard errors. Panel B shows results only for net excess returns and for the case that effective spreads equal 75% (left part) or

50% (right part) of the quoted spread. The sample period is January 1976–January 2010 and we employ monthly returns.

Panel A: Quoted spreads

Net excess returns Net spot rate changes

Holding period h Holding period h

f 1 3 6 9 12 f 1 3 6 9 12

1 3.92 2.02 1.26 0.38 0.39 1 4.84 3.36 2.69 4.43 2.53

[2.20] [1.16] [0.61] [0.18] [0.20] [2.81] [2.37] [1.57] [2.76] [1.65]

3 4.41 2.12 0.88 0.97 �0.07 3 6.80 4.58 4.72 4.33 4.86

[2.39] [1.20] [0.53] [0.58] [-0.04] [3.99] [2.81] [3.18] [2.58] [3.32]

6 3.86 2.12 �0.27 �0.92 �1.28 6 5.06 4.83 3.06 3.27 3.29

[2.09] [1.19] [�0.15] [�0.49] [�0.67] [3.03] [3.37] [1.94] [2.08] [1.88]

9 2.48 2.43 0.99 �0.40 �1.06 9 7.53 6.73 6.19 4.81 3.84

[1.26] [1.27] [0.51] [�0.21] [�0.54] [4.34] [4.00] [3.69] [2.88] [2.20]

12 1.40 0.80 �1.46 �1.98 �2.44 12 6.65 5.53 3.75 2.92 2.77

[0.74] [0.45] [�0.84] [�1.11] [�1.31] [4.01] [3.66] [2.47] [1.79] [1.73]

Panel B: Effective spreads and net excess returns

Effective spread of 75% Effective spread of 50%

Holding period h Holding period h

f 1 3 6 9 12 f 1 3 6 9 12

1 5.28 3.24 2.51 1.53 1.69 1 6.64 4.47 3.77 2.69 3.00

[2.98] [1.89] [1.25] [0.76] [0.88] [3.76] [2.62] [1.89] [1.36] [1.61]

3 5.61 3.16 1.86 1.85 0.97 3 6.81 4.20 2.83 2.74 2.00

[3.07] [1.82] [1.12] [1.12] [0.59] [3.76] [2.45] [1.72] [1.68] [1.23]

6 5.03 3.17 0.70 0.15 �0.18 6 6.20 4.23 1.68 1.21 0.92

[2.76] [1.80] [0.39] [0.08] [�0.10] [3.43] [2.41] [0.94] [0.66] [0.49]

9 3.66 3.56 2.16 0.68 0.08 9 4.85 4.69 3.33 1.75 1.24

[1.89] [1.89] [1.13] [0.35] [0.04] [2.53] [2.52] [1.76] [0.93] [0.64]

12 2.60 1.97 �0.35 �0.94 �1.36 12 3.80 3.13 0.78 0.09 �0.28

[1.39] [1.12] [�0.20] [�0.53] [�0.74] [2.07] [1.81] [0.45] [0.05] [�0.15]

L. Menkhoff et al. / Journal of Financial Economics 106 (2012) 660–684674

As noted above, results tend to be strongest for a
holding period of h¼1 month. We therefore focus on
these strategies in most of the following analysis as they
seem to present the hardest challenge when trying to
understand momentum returns in currency markets.
Since the level of average excess returns is also clearly
dependent on the formation period f, we provide results
for the three strategies with f¼1,6, and 12 months in our
empirical analyses below. In sum, most of our analysis in
the remainder of the paper focuses on the three bench-
mark strategies MOM1;1, MOM6;1, and MOM12;1.17

As a first and simple means of investigating a possible
link between momentum returns and the state of the
business cycle, and to provide a graphical exposition of
momentum returns accruing to investors, Fig. 2 shows
cumulative excess returns for the three benchmark
momentum strategies MOM1;1,MOM6;1, and MOM12,1 over
the full sample period. Shaded areas correspond to NBER
recessions. As illustrated by the figure, there is no obvious
correlation of momentum returns with the state of the
business cycle (as examined later in Section 5.2). How-
ever, the three benchmark momentum strategies show
some comovement but are not perfectly correlated.

Sharpe Ratios: To get a first measure of risk-adjusted
returns, Panel B of Table 1 presents Sharpe Ratios for the
momentum strategies shown in Table 1 above in Panel A,
and ‘‘normalized spot rate changes’’ (average spot rate
changes divided by their standard deviation) in Panel B.
Corroborating the evidence above, currency momentum
strategies seem highly profitable, at least for a subset of
strategies. For example, the annualized Sharpe Ratio of the
MOM(1,1) strategy is 0.95, which seems very high, even in

comparison to carry trades. See, e.g., Menkhoff, Sarno,
Schmeling, and Schrimpf (2012) who report an annualized
Sharpe Ratio of 0.82 for a carry trade strategy. Hence, even
when taking risk into account on the basis of Sharpe Ratios,
momentum strategies seem highly attractive. In addition,
we see from Panel B of Table 1 that this performance is
largely driven by spot rate changes and that it is not
dominated by the interest rate component of excess returns.

Momentum returns and size of the cross-section: As noted
above in the previous section, our effective sample size
never exceeds 40 currencies and is therefore relatively small
compared to sample sizes used in, e.g., the equity momen-
tum literature. However, it is well known from earlier work
that even small portfolios of currencies can yield large gains
from diversification since currencies tend to be less corre-
lated than stocks (e.g., Burnside, Eichenbaum, and Rebelo,
2008). To explore the link between the size of the cross-
section and the magnitude of momentum returns, we
conduct a stylized simulation experiment as follows. In
each run i, we randomly draw (without replacement) a set
of N currencies from the set of all 48 currencies while
imposing the restriction that we have data for at least six
currencies in each month of the sample period from January
1976 to January 2010. We then calculate average annualized
momentum excess returns for a MOM(1,1) strategy and
save this result. We do this 5,000 times for each cross-
section size N and average over momentum profits to obtain
an estimate of the ‘‘typical’’ momentum profit conditional
on observing a cross-section of size N. For N¼48, we simply
report the momentum profit from Table 1.

Fig. 3 shows results from this exercise and it can be seen
that expanding the size of the cross-section is very useful for
small cross-sections but much less important for larger
cross-sections. In other words, there are decreasing gains
from expanding the size of the tradable currency universe.
The maximum level of returns is roughly obtained for a
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Fig. 2. Cumulative excess returns of momentum strategies. This figure

shows cumulative log excess returns (not adjusted for transaction costs)

accruing to three different momentum returns. The momentum strate-

gies are for a formation period of 1, 6, and 12 months, respectively, and

the holding period is one month. The bold line shows returns to the

momentum strategy with a one-month formation period (MOM(1,1) in

the figure), the dashed line shows returns to a strategy with a six-month

formation period (MOM(6,1)), whereas the thin, black line shows returns to

a momentum strategy with a 12-month formation period (MOM(12,1)).

Shaded areas correspond to NBER recessions.
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Fig. 3. Size of the cross section and momentum returns. This figure

shows average annualized excess returns for a MOM(1,1) strategy

implemented on a cross section of 6, 12, 18,y,48 currencies. We draw

5,000 random combinations of currencies for each size of the cross

section (imposing the restriction that we have at least six currencies at

each point in time) and plot the average (across simulations) annualized

mean excess return of a MOM(1,1) strategy.

17 One might worry that some currencies were not always tradable

during our sample period due to, e.g., capital account restrictions. We

provide robustness checks on this issue in Section 6.1.

L. Menkhoff et al. / Journal of Financial Economics 106 (2012) 660–684 667
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Momentum
Menkhoff et al. on Currencies

Implications of business cycle risk.

Examined a number of macroeconomic indicators:
Consumption, Employment, CPI, Disposable Income . . .

Little evidence that the “usual suspects” have any impact on
momentum returns.

Momentum returns are largely disconnected from
U.S. business-cycle risk.

Consistent with results from studies of U.S. equity
momentum.
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Momentum

Summing Up

Underlying the efficient market hypothesis is the notion that if
any predictable patterns exist in returns, investors will quickly
act to exploit them, until the source of predictability is
eliminated.

This does not seem to be the case for momentum strategies.

These strategies have been well known and have continued to
generate excess profits in subsequent years.

The momentum effect represents perhaps the strongest evidence
against the efficient markets hypothesis.
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