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How to Assess Real Exchange Rate Overvaluation
-John Mullin
In several recent client meetings, we were asked “Why do you measure real exchange rate overvaluation as the
percentage difference between the current level of the real exchange rate and its 6-year moving average? Why
not compare the current level to a shorter or longer moving average?” All we could really say at the meetings was
that we have been calculating real FX overvaluation in this manner for over 20 years, and over that period the
measure has performed quite well as a country allocation tool. It had been quite a while since we had empirically
analyzed the performances of alternative measures of overvaluation. Still, we could not help but recognize that
the question was a good one. So, we rolled up our sleeves and conducted an empirical study to address the
question: Which time perspective appears to work best? This paper describes the highlights of our analysis. It
presents country-allocation performance data for four different measures of real effective exchange rate (REER)
overvaluation: the percentage difference between the REER and its 3-Year moving average, its 6-Year moving
average, its 10-Year moving average, and its 20-Year moving average.
After examining results across three universes (global markets, developed markets, and emerging markets) and
over three time periods (the past 20 years and its two 10-year sub-periods), our main findings are as follows:
1. The REER vs. its 3-Year moving average (M.A.) is generally the worst performer among the four
indicators
2. During the past 20 years (1998-2017) and during the first 10-year sub-period (1998-2007), the 6-Year
M.A. was marginally the best indicator in the global and emerging markets universes, but the 20-Year
M.A. performed better in the developed markets universe.
3. During the second 10-year sub-period (2008-2017), the 20-Year M.A. showed the best performance,
but only modestly so.
The bottom line result appears to be that we would be hesitant to shorten the M.A. length that we currently use
in our country allocation model (which is 6 years). If we were to change the M.A. length, we would make it longer,
but the evidence for making such a change is not extremely compelling.
REER Overvaluation: Definitions and Performance Evaluation Methodology
A country’s REER is a relative price index. We measure Country A’s REER index as the ratio of (a) the price of
Country A’s domestic consumption basket in terms of Country A’s currency; to (b) the trade-weighted price of
Country A’s trading partners’ consumption baskets in terms of Country A’s currency. Based on this definition, one
can identify two stylized examples in which Country A’s REER would appreciate:
1. Country A’s nominal exchange rate appreciates relative to the trade-weighted basket of its trading
partners’ currencies, while Country A’s domestic inflation rate equals the trade-weighted domestic
inflation rate of its trading partners.
2. Country A’s nominal exchange rate does not change relative to the trade-weighted basket of its trading
partners’ currencies, but Country A’s domestic inflation rate exceeds the trade-weighted domestic
inflation rate of its trading partners.
Large-scale REER appreciation is often associated with deteriorating export competitiveness, because it implies
that a country’s local prices have increased relative those of its trading partners (when prices of all countries are
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measured in terms of a common currency). In addition, large-scale REER appreciation can sometimes serve as a
warning signal that a country’s domestic economy may be overheating and in danger of a painful correction.
Empirically, our country allocation studies have shown that equity markets have tended to underperform global
indexes in countries where REERs have previously appreciated greatly relative to their six-year moving averages.
Conversely, equity markets have tended to outperform global indexes in countries where REERs have previously
depreciated greatly relative to their six-year moving averages.
To get a handle on the issues involved in choosing the correct time frame for calculating REER overvaluation, the
case of Japan may provide an interesting example. Over the past 20 years, Japan’s REER has exhibited a pattern
that is quite common across global economies. Its REER appears to have both a trend (in Japan’s case, a
downward trend) and a considerable amount of mean reversion relative to that trend. Because of the apparent
downtrend, the degree of Japan’s REER undervaluation is greatly affected by the choice of time frame for
comparison. As December 29, 2017, the real yen was undervalued by a mere 3% relative to its 3-year moving
average. However, it was 11% undervalued relative to its 6-year moving average, 19% undervalued relative to its
10-Year moving average, and 22% undervalued relative to its 20-year moving average.
Japan's Real Effective Exchange Rate
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We conducted two types of tests to determine the effectiveness for country allocation our three indicators (which
are the percentage difference between the REER and its 3-Year moving average, its 6-Year moving average, its 10Year moving average, and its 20-Year moving average). The first test was a back-test in which we rebalanced
model portfolios away from their benchmarks by underweighting markets with overvalued REERs and
overweighting markets with undervalued REERs. Model portfolio overweights were constrained so that small
markets would not be unreasonably overweighted and large markets would not be unreasonably underweighted.
The second test was a correlation analysis. We calculated scores each month, such that the most attractive
markets (those with the most undervalued REERs) received the highest scores and the most unattractive markets
(those with the most overvalued REERs) received the lowest scores. Each month, we calculated the cross-country
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correlation between scores and subsequent equity returns. In months when markets with undervalued REERs
tended to outperform markets with overvalued REERs, the correlations were positive (and vice-versa). We then
examined the time series of these cross-country correlations and calculated two statistics: (1) the frequency of
positive correlations (how often did the score provide a signal that pointed investors in the right direction), and
(2) the t-Statistic associated with the average correlation (a measure of the statistical significance of the
difference between the average correlation and zero).
We conducted the test over three investment universes: MSCI All-Country World (ACWI), MSCI Developed
Markets, and MSCI Emerging Markets. The tests were conducted over the last 20 years (1998 – 2017) and over its
two 10-year sub-periods (1998-2007 and 2008-2017).
We will first discuss the results over the full 20 years: 1998-2017. Within the MSCI ACWI universe, all four
measures performed well within the MSCI ACWI universe. The best performing measure—by a nose—was the
REER vs. its 6-Year moving average (M.A.), while the worst performing index was the REER vs. its 3-Year M.A.
Within the MSCI Developed Markets universe, the REER overvaluation measures became stronger as the time
perspective broadened. The REER vs. its 3-Year M.A. was weak. The statistics were strong and increasingly so for
the REER overvaluation measures based on 6-Year, 10-Year, and 20-Year moving average.
Within the MSCI Emerging Markets universe, the alphas were generally high, but the REER overvaluation measure
based on the 6-Year M.A. yielded the highest alpha and statistical significance (as measured by the t-statistic).

Back-Test of Real FX Overvaluation as Stand-Alone Indicator
The Last 20 Years: 1998 - 2017
MSCI ACWI Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

3.1%
56.3%
1.5

4.1%
57.1%
2.3

3.5%
55.0%
1.8

3.7%
57.1%
2.3

MSCI Developed Market Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

0.3%
52.1%
1.0

1.0%
53.8%
2.2

1.1%
55.0%
2.5

1.5%
56.3%
2.8

MSCI Emerging Markets Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

3.5%
52.9%
1.1

4.0%
51.3%
1.7

2.5%
51.3%
1.0

3.0%
55.8%
1.1

Source: Heckman Global Advisors.
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We next examined the results over two 10-year sub-periods: 1998 – 2007 and 2008 – 2017. We will first discuss
the results over the first 10-year sub-period: 1998-2007. Within the MSCI ACWI universe, all four indicators of
REER overvaluation generated substantial alphas during the period, ranging from 5.3% to 7.2%. Moreover, all four
indicators (except the REER vs. its 10-Year M.A.) had frequencies of positive correlation that exceeded 55% (which
is high, based on our previous experience with these tests). Of the four indicators, the REER vs. its 6-Year M.A. had
the highest t-Statistic (and hence statistical significance), although the REER measures based on 10-Year and 20Year M.A.s were not far behind.
Within the MSCI Developed Markets universe, the REER overvaluation measures became stronger as the time
perspective broadened. The REER vs. its 3-Year M.A. was the weakest indicator, and the REER vs. its 20-Year M.A.
was the strongest indicator based on all three statistics—alpha, frequency of positive correlation, and statistical
significance.
Within the MSCI Emerging Markets universe, the alphas were generally high, with the highest alpha being
generated by the measure of REER overvaluation vs. its 6-Year M.A. The 6-Year measure also showed the highest
statistical significance. Interestingly, only two of the indicators had frequencies of positive correlation that
exceeded 50%: the measure of REER overvaluation vs. its 3-Year M.A. and the measure of REER overvaluation vs.
its 20-Year moving average.

Back-Test of Real FX Overvaluation as Stand-Alone Indicator
First 10-Year Period: 1998 - 2007
MSCI ACWI Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

5.3%
57.5%
0.8

7.2%
58.3%
1.6

6.0%
52.5%
1.2

6.1%
56.7%
1.2

MSCI Developed Market Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

-0.3%
45.8%
-0.7

0.6%
47.5%
0.3

1.1%
48.3%
0.9

1.7%
52.5%
1.1

MSCI Emerging Markets Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

5.5%
52.5%
0.8

6.2%
49.2%
1.3

3.3%
47.5%
0.7

3.7%
52.5%
0.3

Source: Heckman Global Advisors.
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We will now discuss the results over the second 10-year sub-period: 2008-2017. Within the MSCI ACWI universe,
all of the indicators showed modestly positive alphas during the period. In addition, they all had frequencies of
positive correlation exceeding 55% and t-Stats that were 1.3 or higher. Of the four indicators, the REER vs. its 20Year M.A. performed best, but only modestly better than the REER vs. its 6-Year M.A.
Within the MSCI Developed Markets universe, the four measures of REER overvaluation had remarkably similar
performances based on all three statistics: alpha, frequency of positive correlation, and statistical significance.
Within the MSCI Emerging Markets universe, the four indicators’ performances were again remarkably similar.
The measure of REER overvaluation against its 20-Year M.A. had the higher values across all three statistics, but
only modestly so.

Back-Test of Real FX Overvaluation as Stand-Alone Indicator
Second 10-Year Period: 2008 - 2017
MSCI ACWI Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

1.1%
55.0%
1.3

1.2%
55.8%
1.6

1.1%
57.5%
1.3

1.4%
57.5%
2.2

MSCI Developed Market Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

0.9%
58.3%
2.3

1.4%
60.0%
2.9

1.1%
61.7%
2.7

1.3%
60.0%
3.0

MSCI Emerging Markets Universe

Annualized Backtest Alpha
Frequency of Positive Correlation
t-Statistic of Correlations

REER vs. 3Year M.A.

REER vs. 6Year M.A.

REER vs. 10Year M.A.

REER vs. 20Year M.A.

1.7%
53.3%
0.8

2.1%
53.3%
1.1

1.9%
55.0%
0.7

2.4%
59.2%
1.3

Source: Heckman Global Advisors.
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Appendix: 5-Year Alphas of REER Overvaluation Indicators

REER Alphas (%): MSCI ACWI Universe
REER vs. 3-Year M.A.

REER vs. 6-Year M.A.

REER vs. 10-Year M.A.

REER vs. 20-Year M.A.

10.0
8.1

8.0

7.4

6.0

6.0

5.9

5.6

5.1

6.0

4.9
4.2

4.3

4.0

3.5
2.8

2.0

0.0
-0.1 -0.1 -0.2

-0.2

-2.0

-1.6

-2.1

-2.4

-2.2

Source: Heckman Global Advisors
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REER Alphas (%): MSCI Developed Market Universe
REER vs. 3-Year M.A.

REER vs. 6-Year M.A.

REER vs. 10-Year M.A.

REER vs. 20-Year M.A.

4.0
3.5

3.4
3.1

3.0
2.5

2.5

2.5
2.0

1.7

2.4

1.9

1.8

1.5
1.0

0.8

0.9

0.9

0.6

0.5

0.4
0.0

0.0
0.0

-0.5

-1.0

-0.4

-0.6

-0.7 -0.7

Source: Heckman Global Advisors
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REER Alphas (%): MSCI Emerging Markets Universe
REER vs. 3-Year M.A.

REER vs. 6-Year M.A.

REER vs. 10-Year M.A.

REER vs. 20-Year M.A.

12.0
9.7

10.0

8.9

8.0
6.1

5.7

6.0

6.0

5.0
4.3

4.0

4.9

4.6
3.2

3.2
2.2

2.0
0.5

0.4

0.0
-0.3

-2.0

-1.4

-0.1

-0.2

-0.6
-1.7

Source: Heckman Global Advisors

-4.0
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Important Disclosures:
This material has been prepared and issued by DCM Advisors, LLC (DCM), a registered investment advisor, for distribution to market
professionals and institutional investor clients only. This document has been prepared for informational purposes only and is not a solicitation
of any offer to buy or sell any security, commodity, futures contract or instrument or related derivative (hereinafter "instrument") or to
participate in any trading strategy. Any such offer would be made only after a prospective participant had completed its own independent
investigation of the instrument or trading strategy and received all information it required to make its own investment decision, including,
where applicable, a review of any prospectus, prospectus supplement, offering circular or memorandum describing such instrument or trading
strategy.
This material does not provide individually tailored investment advice or offer tax, regulatory, accounting or legal advice. The securities
discussed in this material may not be suitable or appropriate for all investors. Prior to entering into any proposed transaction, recipients
should determine, in consultation with their own investment, legal, tax, regulatory and accounting advisors, the economic risks and merits, as
well as the legal, regulatory and accounting characteristics and consequences of the transaction. You should consider this material among
other factors in making an investment decision. This information is not intended to be provided and may not be used by any person or entity
in any jurisdiction where the provision or use thereof would be contrary to applicable laws, rules or regulations. Any securities referred to in
this material may not have been registered under the U.S. Securities Act of 1933, as amended, and, if not, may not be offered or sold absent
an exemption therefrom.
The information contained herein is intended for informational purposes only and has been obtained from sources believed to be reliable, but
is not necessarily complete and its accuracy cannot be guaranteed. The comments contained herein are opinions and may not represent the
opinions of DCM and are subject to change without notice. It should not be assumed that any recommendations incorporated herein will be
profitable, will equal past performance or will achieve same or similar results. The country allocations recommended herein are solely those
of the Heckman Global Advisors (HGA) division of DCM and may differ from those of other business units of DCM. The countries
mentioned herein are covered by our proprietary top-down country allocation model and are included, together with any rankings and/or
weightings, for illustrative purposes only. The representative countries and related information are subject to change at any time and are not
intended as a specific recommendation for investment. Foreign securities can be subject to greater risks than U.S. investments, including
currency fluctuations, less liquid trading markets, greater price volatility, political and economic instability, less publicly available
information, and changes in tax or currency laws or monetary policy. These risks are likely to be greater for emerging markets than in
developed markets. Certain investments may invest in derivatives, which may increase volatility of its net asset value and may result in a
loss.
Model, back-tested or hypothetical performance information and results do not reflect actual trading or asset or fund advisory management
and the results may not reflect the impact that material economic and market factors may have had, and can reflect the benefit of hindsight,
on HGA’s decision-making if HGA were actually managing client’s money. Any reference to performance information that is provided gross
of fees does not reflect the deduction of management or advisory fees. Client returns will be reduced by such fees and other expenses that
may be incurred in the management of the account.
Advisory fees are described in Part 2A of Form ADV of DCM and its affiliated individuals may, from time to time, own, have long or short
positions in, or options on, any securities discussed herein. Nothing contained herein constitutes an offer to sell or a solicitation of an offer to
buy any security or an interest in any Dinosaur Capital Management LLC investment vehicle(s). Any chart, graph, or formula should not be
used by itself to make any trading or investment decision.
Morgan Stanley Capital International (MSCI) indexes are unmanaged market capitalization-weighted indexes. The indexes do not reflect
transaction costs or management fees and other expenses. MSCI index returns are calculated with dividends reinvested. Unlike the indices,
the strategies described are actively managed and may have volatility, investment and other characteristics that differ from the benchmark
index.
Source: MSCI. Pursuant to our agreement with MSCI, the MSCI information may only be used for your internal use, may not be reproduced
or re-disseminated in any form and may not be used to create any financial instruments or products or any indices. The MSCI information is
provided on an “as is” basis and the user of this information assumes the entire risk of any use it may
make or permit to be made of this information. Neither MSCI, any of its affiliates or any other person involved in or related to compiling,
computing or creating the MSCI information (collectively, the “MSCI Parties”) makes any express or implied warranties or representations
with respect to such information or the results to be obtained by the use thereof, and the MSCI Parties hereby expressly disclaim all
warranties (including, without limitation, all warranties of originality, accuracy, completeness, timeliness, non-infringement, merchantability
and fitness for a particular purpose) with respect to this information. Without limiting any of the foregoing, in no event shall any MSCI Party
have any liability for any direct, indirect, special, incidental, punitive, consequential or any other damages (including, without limitation, lost
profits) even if notified of, or if it might otherwise have anticipated, the possibility of such damages.
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