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When Valuation Fails

Cesare Buiatti and Sébastien Page

KEY FINDINGS

m Ourindustry should value research on failures as much as successes to learn and improve
investment strategies.

m Value stocks’ underperformance since the 2008-2009 financial crisis is due to techno-
logical disruptions and inadequate accounting for intangible assets.

m A new methodology, data mining confidence bands, provides transparency in backtesting
performance. It helps avoid overfitted models by revealing the sensitivity of results to
different parameter choices.

m Despite the challenges, relative valuation investing is still viable. Investors must adapt by
incorporating momentum adjustments, using judgment, making accounting adjustments,
and staying informed about technological and macroeconomic trends.

ABSTRACT

Is relative valuation investing dead? Are markets “broken”? The authors attribute the long period
of underperformance of value stocks to technological disruptions and inadequate accounting
forintangible assets. They introduce a new methodology, data mining confidence bands, to
provide transparency in backtesting performance and avoid overfitted models. Backtesting
24 strategies shows modest returns for valuation-based approaches, with improved results
when incorporating momentum adjustments. Despite the diminished effectiveness of
relative valuation signals over the past two decades, relative valuation investing remains
viable. Successful investors must adapt by incorporating judgment, accounting adjustments,
fundamental research, and awareness of technological and macroeconomic trends.

Otherwise, we sweep failed experiments under the rug. This problem is not
specific to finance. Academics in all fields are in a never-ending quest for high
r-squareds and t-statistics.

This article is different. In the context of the 50th anniversary issue of this journal,
we hope it will encourage researchers to contribute more articles on what doesn’t
work as much as what does. We learn more from mistakes, failures, losses, and
setbacks than when everything goes as expected. “The obstacle is the way,” wrote
modern philosopher Ryan Holiday."

We examine the failure of a basic model: the relative valuation discipline at the
core of most tactical asset allocation (TAA) processes. Nowhere has this been more
evident than in the failure of value stocks to catch up to their growth counterparts

’-\ s an industry, we like to publish research that “works” (at least on paper).

*See Holiday (2014).
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since the Global Financial Crisis of 2008-2009. We attribute this failure to technology
disruption and accounting’s misreporting of intangibles. We discuss how skilled asset
allocators have avoided this value trap’s gravitational pull, including with a momentum
adjustment, which has been one of the simplest ways to cure the relative valuation
malaise. When an asset class is cheap and shows positive short-term momentum,
the valuation signal works better.”

We also propose a new methodology to evaluate backtesting performance, that is,
what works. Statistical measures, with their beautiful star notation (**, ***), project
rigor and appease referees. However, they are silent on the sensitivity of the model’'s
performance to the choices of lookback data windows and portfolio construction
(“bucketing”) methodologies. Our data mining confidence bands complement tradi-
tional statistical measures to provide transparency on model parameter choice. This
information is what practitioners need to know if they want to avoid using overfitted
models.

HOW IS “VALUE” DEFINED AND IS THERE A VALUE PREMIUM?

An easy way to distinguish between value and growth stocks is to rank them
by their book-to-market ratio (B/M). This ratio can be a yardstick for disagreements
between accountants and money managers about a company’s value.

= Book value (B) is what accountants think the company is worth—the differ-
ence between the company’s assets and liabilities.

= Market value (M) is the market capitalization (shares outstanding multiplied
by price). It’'s what investors think the company is worth based on its future
earnings prospects.

Theoretically, companies with a high B/M are “cheap,” and those with a low
B/M are “expensive.” Of course, it's not that simple. Valuing a company is difficult.
It requires forecasting future earnings and putting a price on risk. On the one side,
accountants use rules. They try to avoid making messy judgment calls. These rules
are necessary to make financial statements comparable across companies but often
fail to capture future earnings growth. Despite efforts to measure “intangibles,”
accountants don’t have the tools to value a fast-growing company’s ability to gain
market share. There’s too much judgment involved.

On the other side, it’s an investor’s job to make judgment calls. We don’t care
whether our forecasts are comparable with those of other investors—active managers
want a proprietary edge. Two accountants should not disagree on a company’s earn-
ings or book value, but money managers are expected to disagree on a company’s
market value. A stock’s price reflects a collection of independent judgments.

Over time, who’s been right more often? Accountants or money managers?

There’s evidence that money managers should pay more attention to book values.
Between 1926 and 2023, stocks with high B/M outperformed those with low B/M by
an average of 4.2%.2 Academic careers have been built on discovering and explaining
this value premium, and money management careers have been built on harvesting it.

Academics explain it as compensation for risk. Value stocks are more cyclical;
hence, investors should require a premium to invest in them (see, for example,
Fama and French 1992 and Zhang 2005). Some money managers prefer to
explain it as an anomaly caused by irrational investor behavior. They posit that
value stocks have outperformed over time because they’re boring. The idea is that

2See Asness, Moskowitz, and Pedersen (2013) and Bhansali et al. (2015).
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investors tend to overpay for “glamour,” high-growth, and high-momentum stocks
(Hagens and Magwa 2022).

Unfortunately for the value zealots, the value premium has weakened. The aver-
age value premium over the last 20 years was —1.4%. Growth stocks outperformed
despite their low B/M.®

THE TAA PROBLEM

This disappearance of the value premium has challenged not just stock pickers
but also tactical asset allocators, most of whom use relative valuation metrics to
overweight cheap and underweight expensive asset classes. This strategy sounds
simple, but it's not. There are two big challenges.

= |t isn’t easy to catch turning points. To unlock a valuation advantage, you
need a catalyst. That's why most TAA processes incorporate fundamental,
macroeconomic, and sentiment factors.

= Secular changes can create value traps. For the last 20 years, the relative
valuation of value stocks has trended down, as shown in Exhibit 1. Relative to
growth stocks, value stocks have gotten cheaper and cheaper... and cheaper.
For investors who seek to make money from relative valuations reverting to
the mean—which historically has tended to work over time and across asset
class pairs (Page 2020)—that’s a disheartening chart.

Our study evaluates the implications of this lack of mean reversion for TAA models.

OUR EXPERIMENTS: DATA AND METHODOLOGY

We explore the effectiveness of relative valuation as a tactical allocation signal
by backtesting various trading strategies. Each strategy aims to overweight value

EXHIBIT 1

Price-to-Book Ratio: Russell 1000 Value/Russell 2000 Growth

SOURCE: FTSE/Russell.
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3The premiums of 4.2% and —1.4% are from Kenneth French’s data library: 4.2% is the arithmetic
average of annual (calendar) “HML” (high minus low B/M) factor returns between 1927 and 2023, and
—1.4% is the average for the last 20 years (2004-2023).
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stocks versus growth stocks when the former are relatively cheaper than the latter,
and vice versa. The strategies differ in terms of their trading parameters.

We use data from the Kenneth R. French database, focusing on the six portfolios
from Fama and French (1993).* We build a value portfolio as the value-weighted
average of the small value and the big value portfolios, and a growth portfolio as the
value-weighted average of the small growth and the big growth portfolios. We compute
monthly value-weighted returns and monthly value-weighted book-to-price ratios. This
dataset allows us to go back to July 1926, thereby incorporating several decades of
data on which little—if any—TAA research has been conducted.

Our benchmark is a portfolio with a 50%/50% strategic allocation in the value
and growth portfolios. We define the relative valuation signal as the ratio of the value
portfolio’s B/M to the growth portfolio’'s B/M. When relative valuation is high (low),
value is relatively cheaper (richer) than growth.”

To test for sensitivity to data mining, we backtest 24 strategies that trade on the
relative valuation signal. Each strategy represents a different implementation that
a portfolio manager might use. Four strategies focus on the rolling average of the
relative valuation. These strategies tilt toward value (growth) if the latest relative valu-
ation is higher (lower) than its rolling average, defined over 12, 36, 60, or 120-month
lookback horizons.

The other 20 strategies are based on relative valuation percentiles, varying in
thresholds and lookback periods. We overweight the cheaper asset class between
value and growth based on median, tercile, quartile, quintile, and decile thresholds.
A sample rule would be “Overweight value when it’s in its top decile of B/M relative
to growth. When no such signal is triggered, hold the 50/50 portfolio.” The lookback
periods for computing the percentiles are 12, 36, 60, or 120 months. In the appendix,
Exhibit A1 provides a summary of the strategies.

We lag the relative valuation signal by one month: In month t, we invest accord-
ing to the signal from the relative valuation at the end of month t — 2. This setup is
realistic in replicating actual trading dynamics, reducing the risk of lookahead bias.

If relative valuation favors value (growth), the tactical portfolio allocation is 100%
value (growth). If the signal is neutral, we invest in the 50%/50% mix. Trading costs
are 10 basis points (bps) if the portfolio allocation shifts from 100% growth (value)
to 100% value (growth), 5 bps if the tactical allocation moves away or reverts to the
strategic allocation, or zero if no trade occurs from the previous month.

We also test whether accounting for momentum enhances the performance of
the valuation-based strategies. Again, to test for sensitivity to data mining, we build
a momentum signal according to 10 alternative implementations.

“The authors sort all NYSE, AMEX, and NASDAQ stocks on the intersection of size (market capi-
talization) and book-to-market ratio (excluding stocks missing market capitalization and/or book value
information). The resulting portfolios are Small Value, Small Neutral, Small Growth, Big Value, Big
Neutral, and Big Growth. Portfolio rebalancing occurs at the end of every June. The market capital-
ization as of the end of June is the reference size measure, and the median NYSE stock’s market
capitalization is the breakpoint for sorting stocks into the Small and Big buckets. A stock’s B/M is the
ratio of the stock’s book value as of the last fiscal year end in the year preceding the current one to its
market capitalization as of the previous calendar year end. The 30th and 70th percentiles of the NYSE
stocks’ B/Ms are the breakpoints to sort the stocks into the Growth (low B/M), Neutral, and Value
(high B/M) buckets. For the six portfolios, we observe value-weighted returns, value-weighted B/Ms,
and market capitalizations at a monthly frequency, between July 1926 and March 2024. The stocks’
book-to-market ratios are computed once a year and are constant from July of year t to June of year t + 1.
All the month-to-month variation in the portfolios’ B/M from July to the following June is generated by
the variation in the stocks’ market capitalization, which is used to compute the stocks’ weight in the
weighted-average computation.

®Obviously, the average relative valuation is higher than one: Value is on average cheaper than
growth by definition.
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All have in common that momentum favors the asset class that has outperformed
in the recent past. Four definitions look at the relative return of value versus growth
over different lookback periods, which are 3, 6, 12, or 36 months.

The other six definitions compare a shorter-window and a longer-window rolling
average of the relative return of value over growth. Momentum is positive for value
if the shorter-window rolling average is higher than the longer-window rolling aver-
age. We compare the 3-month rolling average with the 6-, 12-, and 36-month rolling
averages, the 6-month rolling average with the 12- and 36-month rolling averages,
and the 12-month rolling average with the 36-month rolling average. In the appendix,
Exhibit A2 provides a summary of the definitions of momentum.

We use the relative valuation signal only if momentum supports it. The goal is to
buy the cheaper asset class only when its momentum has been positive. Hence, the
strategy “buys low and sells high” and recognizes that “the trend is your friend.” We
include a one-month lag to the momentum signal as we do for the relative valuation
signal. The momentum signal for positioning the portfolio in month t uses the relative
performance of value over growth as of the end of month t — 2.

In presenting our results, we use a new tool that we call data mining confidence
bands. These bands’ lower and upper bounds correspond to the 10th and 90th per-
centiles of the multiple strategies’/implementations’ performance measures in any
given month. Thus, the bands show the relative valuation signal’s performance range
in the backtest, corresponding to an 80% likelihood. This increases the transparency
of our results in that we are not cherry-picking any favorable combination of trading
parameters. In the appendix, we show how we compute the bands.

RESULTS

Tactically overweighting value or growth based on their relative valuation delivered
modest excess return over a 50%/50% value/growth benchmark, as shown in Exhibits 2
and A5. From August 1936 to March 2024, the average after-cost cumulative alpha of
the 24 valuation-based trading rules was 19% or 20 bps per annum. The data mining
confidence band was (—-22.1%, 58.9%). A quarter of the strategies underperformed the
benchmark. Interestingly, most of these losing strategies are characterized by a long
lookback horizon (60 or 120 months). Hence, the first lesson is to avoid comparing
current valuations with the distant past. This is unsurprising given the tectonic shifts
of the value and growth styles discussed earlier.

EXHIBIT 2
Cumulative Alpha
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The average information ratio of the 24 trading strategies, computed on the full
August 1936—-March 2024 sample, was 0.06. Its data mining confidence band was
(=0.03, 0.15).

In Exhibits 3 and A6, we show the information ratio over rolling 20-year periods. Over
the last 20 years, the average information ratio across the 24 strategies was —0.01.
This is a clear indication that the relative valuation signal’s effectiveness disappeared
in the last two decades.

Valuation has failed as a stock selection approach and tactical allocation sig-
nal. However, for those who like to look at the glass half full, the current 20-year
weakness is not unprecedented. The information ratio followed a cyclical pattern.
In the late 1950s and during the 1980s, it was at levels comparable to the present.
It recovered in the 1960s-1970s and in the 1990s.

In any case, buying cheap is not enough: We need a catalyst that reflects the trend
toward repricing. Consistent with Asness, Moskowitz, and Pedersen (2013), momen-
tum improves the performance of valuation-based strategies. When we control for
momentum, the average cumulative alpha across the 24 valuation-based strategies
improved from 19% to 48.8%, as shown in Exhibit 4.

Of the 10 alternative momentum definitions, only one generated a lower aver-
age cumulative alpha than the one based on relative valuations only. We obtained
the best outcomes by measuring momentum in terms of trailing 6- and 12-month
relative returns and the difference between the 12-month and 36-month relative
returns. The worst outcome occurred when we defined momentum based on the
rolling 36-month relative return. This indicates that such a horizon is too long to
capture momentum.

Across all the strategies, when we combine valuation and momentum, the average
cumulative alpha increased from 19%, with a (—22.1%, 58.9%) data mining confidence
band, for the relative valuation signal to 48.8%, with a (3.9%, 101.8%) data mining
confidence band. Momentum delivered a risk-adjusted performance improvement in
terms of information ratio, as shown in Exhibit 5. When we combine valuation and
momentum, the full-sample information ratio increased from 0.06, with a (-0.03,
0.15) data mining confidence band, for the relative valuation signal to 0.13, with a
(0.02, 0.26) data mining confidence band.

Momentum helps avoid value traps. Nonetheless, the information ratio over the
last 20 years was low and close to the bottom of the historical range, even if we con-
trol for momentum. Better capturing inflection points enhances the relative valuation

EXHIBIT 3

Rolling 20-Year Information Ratio
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EXHIBIT 4
Average Cumulative Alphas with Momentum Control
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EXHIBIT 5

Average Information Ratios with Momentum Control
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signal’s performance, but it is not a silver bullet. It doesn’t amend the structural
headwinds value stocks have experienced.

Exhibits A3 and A4 in the appendix report cumulative alphas and full-sample infor-
mation ratios for the 24 valuation-based trading strategies, either with no momentum
control or combined with each of the 10 alternative momentum definitions. In total,
we have 264 performance measures.

DISCUSSION

What has created the mother of all value traps over the last 20 years? In one
word, technology. Lev and Srivastava (2022), explain that corporate business mod-
els have shifted from investing in hard assets (property, plant, and equipment) to
intangibles (research and development). The breakthroughs from these intangible
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Return on Equity: Russell 1000 Growth vs. Russell 2000 Value

SOURCE: FTSE/Russell.
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investments have been highly disruptive to legacy business models. Unfortunately,
accounting practices have failed to adapt to this shift. According to the authors,
growth companies—especially tech companies—that invest in intangibles have
looked increasingly expensive due to deflated book values. “A firm investing heavily
in R&D, IT, brands, or business processes (e.g., customer recommendation algo-
rithms), may appear to be an overvalued company ... whereas in reality its valu-
ation isn’t excessively high when book value is properly measured,” they explain
(Lev and Srivastava 2022).

Earnings and cash flows have also been understated because intangibles are
immediately expensed. This has led to inflated price-to-earnings ratio (P/E) and
price-to-cash flow ratio (P/CF) for growth stocks. Therefore, over the last 20 years,
using P/E or P/CF to construct value portfolios did not perform better than using
P/B. The premium was —2.1% when using P/E and —2.3% when using P/CF, compared
with —1.4% for P/B, as mentioned earlier.®

To be clear, it’s not just the fault of accountants. Like relative valuations, funda-
mentals have trended rather than mean-reverted. As measured by return-on-equity
(ROE), profitability has steadily improved for growth relative to value stocks, as shown
in Exhibit 6. Value has underperformed because platform companies operating in a
digital world have demonstrated sustained and exceptional growth.

CONCLUSIONS

Some of the most important valuation models in finance, those we learn in busi-
ness schools, have failed for the last 20 years. By the standards of money management
careers, that’s an eternity. Most clients evaluate portfolio managers over 1-, 3-, 5-,

®The premiums of —2.1% and —2.3% are from Kenneth French’s data library: =2.1% is the arithmetic
average of annual (calendar) high (top tercile) E/P stocks’ value-weighted returns minus low (bottom
tercile) E/P stocks’ value-weighted returns between 2004 and 2023. The —2.3% value is the arithmetic
average of annual (calendar) high (top tercile) CF/P stocks’ value-weighted returns minus low (bottom
tercile) CF/P stocks’ value-weighted returns between 2004 and 2023.
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and 10-year periods. As Lev and Srivastava (2022) note, “A Google search of the
‘death of value investing’ and related morbid terms yields hundreds of articles, includ-
ing in Forbes, Barron [sic], The Wall Street Journal, Seeking Alpha, Bloomberg, and [the]
Financial Times.” Chandrashekaran (2021) asks rhetorically whether value factors are
“the hill that quants may die on?”

This failure can be explained, in part, by technology and the accounting treatment
of intangibles.

While some investors have thrown their hands in the air and declared that “fun-
damentals don’'t work” or “markets are broken,” skilled stock pickers and tactical
asset allocators have adapted.

Relative valuation investing is not dead. This discipline has historically paid off
for those willing to endure the discomfort of being contrarian.

But to avoid a 20-year performance drought, skilled investors have had to abandon
relative valuation dogma and turn instead to a mix of judgment, accounting adjust-
ments, fundamental research, an understanding of technology trends, and a view on
macro and sentiment catalysts.

APPENDIX

Valuation-Based Trading Strategies

Reference Rule for Portfolio Weight of Value (w) Lookback Months (T) Quantile (Q)
Mean, 12M ey 12 -
Mean, 36M Lif RV, > S0 22 36 -
Mean, 60M ey 60 -
Mean, 120M wo=] Oif RV, < &0 === 120 -
% otherwise
Median, 12M 12 1/2
Median, 36M 36 1/2
Median, 60M 60 1/2
Median, 120M 120 1/2
Terciles, 12M 12 1/3
Terciles, 36M 36 1/3
Terciles, 60M 60 1/3
Tercil?s, 120M . 2:;2H(R‘4—2—s <RV,,) 120 1/3
Quartiles, 12M 1if %>1—Q 12 1/4
Quart!les, 36M ) 2;1)]1(,?\/[ b SRV.,) 36 1/4
Quartiles, 60M we=| Off <Q 60 1/4
Quartiles, 120M 1 ) 120 1/4
— otherwise
Quintiles, 12M 2 12 1/5
Quintiles, 36M 36 1/5
Quintiles, 60M 60 1/5
Quintiles, 120M 120 1/5
Deciles, 12M 12 1/10
Deciles, 36M 36 1/10
Deciles, 60M 60 1/10
Deciles, 120M 120 1/10

NOTES: w, denotes the portfolio weight of value during month t. RV, is the relative valuation at the end of month t (value B/M over
growth B/M). I(x) is an indicator function that returns a value equal to 1 if the argument x is true and O if x is false.
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EXHIBIT A2

Momentum Definitions
Reference Rule for Momentum Signal (M) Trailing Average | (T) Trailing Average Il (N)
3MMA > 0 3 -
6MMA > 0 YRS 6 -
12MMA > 0 M=y Lif ==—>0 12 -
36MMA > 0 0 otherwise 36 -
3MMA > 6MMA 3 6
3MMA > 12MMA YRS YiRe 3 12
3MMA > 36MMA W) 1 SseEs  Seo Tes 3 36
6MMA > 12MMA ‘ T N 6 12
6MMA > 36MMA 0 otherwise 6 36
12MMA > 36 MMA 12 36

NOTES: M, denotes the momentum signal at the end of month t. R/® is the relative return of value over growth in month t.

DATA MINING CONFIDENCE BANDS

Rolling 20-year information ratio. Let (xi represent the excess return of trading strategy
i over the benchmark in month t. The rolling 20-year information ratio of strategy i at the
end of month t is

1 240-1
(240 2.0 a”]ﬂ
=
1 220-1( 1 oa0-1 -\
— o, ——— o, 12
\/l: 240 25:0 ( =240 25:0 I_Sj }

The bounds of the data mining confidence band for the rolling 20-year information
ratio in month t — (IR/?,IR®) are

i

24
IR'® = argmin, iZH(/R; <x)=0.1
2413

24
IR = argmin, {%ZH(IR{' <x)= 0.9}

i=1

Cumulative alpha. From month t to month t, strategy i’'s cumulative excess return over
the benchmark (the cumulative alpha) equals

S=1

co, = {li[(l + oci)} -1
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The bounds of the data mining confidence band for the cumulative alpha from month
T to month t — (co;;, coss —are

T,t?

13
cou; = argmin, | =" l(ca,, < x) > 0.1
' 244
24

coL,; = argmin, {%ZH(C(X" <x)> 0.9}

Tt —
i=1

EXHIBIT A3
Cumulative Alphas (August 1936-March 2024)

Momentum Control

No 3MMA > 3MMA > 3MMA > 6MMA > 6MMA > 12MMA >
Momentum 3MMA>0 6MMA >0 12MMA >0 36MMA>0 6MMA 12MMA 36MMA 12MMA 36MMA 36MMA
Mean, 12M 906 1252 | 2135 1574 63.7 733 491 689 744 137 1441
Mean, 36M 21 32.6 65.7 7.7 84 186 257 76 2.8 -145 3
Mean, 60M 13.2 736 | 139.9 96.5 252 326 145 303 351 836 856
Mean, 120 [SAEEIN 18 64.6 34.2 ~13.8 97 224 119 -76 259  26.3
Median, 12M 52.5 985 | 172.2 138 51.6 532 344 513 566 1114 125
Median, 36M 38.1 849 | 1727 1203 43.5 48 26.4 405 49.8 1112 1107
Median, 60M 4.8 69.3 1283 90.2 21 26.6 94 234 281 717  80.2
Median, 120M | -22.2 35.3 99.1 62.8 2.4 44 87 22 46 555 562
2 Terciles, 12M 632 1054 1427 134 306 726 518 88 536 1032 1401
W Terciles, 36M 53.9 649  121.8 99 30 102 332 342 492 733 931
T Terciles, 60M 11.1 75.9 96.9 70.8 12 379 209 366 301 505 841
= Terciles, 120M 22 15 54.1 40.1 89 142 1 12 2 26 45.6
§ Quartiles, 12M 15.1 17.2 64.5 48.8 658 38 104 138 31.6 414 447
S Quartiles, 36M 41 62.2  106.3 96 178 909 328 378 35 568 986
-é Quartiles, 60M 5.8 44.9 94.9 62.6 116 516 174 238 18 468 802
© Quartiles, 120M -9 31.3 65.8 40.2 9 351 17.2 85 187 347 462
Quintiles, 12M 15.1 17.2 64.5 48.8 658 38 104 138 31.6 414 447
Quintiles, 36M 22.3 54.9 95.6 96.7 115 747 215 345 223 422  89.7
Quintiles, 60M 8.9 29.6 65.8 51.2 79 375 4.3 15 36 14 59.1
Quintiles, 120M 9 46.6 75.8 57.1 03 588 236 226 215 377 541
Deciles, 12M 37.3 15.6 42.5 34.2 132 249 278 156 46.6 287 285
Deciles, 36M 54.6 68.2 95.7 99.7 154 744 337 514 40 62.3  117.8
Deciles, 60M 3.1 30.5 61.8 59.5 4.3 39 159 116 10.6  21.9 61

Deciles, 120M 8.2 50.5 76.4 59.2 158 85.7 37.8 32.2 24.4 L2 57.7
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EXHIBIT A4
Information Ratios (August 1936-March 2024)

50th Anniversary 2024

Momentum Control

No 3MMA > 3MMA> 3MMA > 6MMA > 6MMA > 12MMA >
Momentum 3MMA >0 6MMA>0 12MMA>0 36MMA>0 6MMA 12MMA 36MMA 12MMA 36MMA 36MMA
Mean, 12M 0.16 0.16 | 0.36 0.31 019 017 013 016 017 025 0.28
Mean, 36M 0.03 003  0.16 0.04 001 007 0.08 004 002 -002 0.3
Mean, 6OM 0.05 0.05 | 0.27 0.21 009 0.1 006 009 01 019 0.9
Mean, 120  [INSOMISSGHEN  0.17 0.1 ~0.04 0 004 001 O 0.09 0.08
Median, 12M 0.11 011 | 0.32 0.29 016  0.14 04 014 0.45 023 027
Median, 36M 0.09 0.09 | 0.31 0.25 014 043 008 011 014 023 0.2
Median, 60M 0.04 0.04 | 0.25 0.2 008 008 005 0.08 009 0417 0.8
Median, 120M  -0.02  -0.02 = 0.22 0.16 0.01  0.03 0 0.03 0.03 0.15 0.14
o Terciles, 12M 0.13 043 | 0.31 0.31 012 048 044 021 015 024 0.32
f’n Terciles, 36M 0.12 012 | 0.29 0.26 0144 023 041 011 045 049 0.23
£ Terciles, 6OM 0.05 0.05 | 0.23 0.19 006 012 008 012 01 014 0.21
n‘—: Terciles, 120M ~ -0.04  -0.04  0.47 0.13 003 006 002 002 002 009 0.14
£ Quartiles, 12M  0.06 006 = 021 0.18 002 003 005 006 041 014 0.16
§ Quartiles, 36M 0.1 041 | 0.29 0.29 0.1 026 0412 043 042 047 = 027
2 Quartiles, 60M  0.04 0.04 | 0.25 0.19 006 016 007 009 007 045 0.21
5 Quartiles, 120M 0 0 0.2 0.14 003 042 007 004 008 012 0.4
® Quintiles, 12M 0.06 0.06 = 0.21 0.18 002 003 005 006 011 014 0.16
Quintiles, 36M 0.08 008 | 0.28 0.29 007 | 0238 009 012 009 014 0.26
Quintiles, 60M ~ -0.01  -0.01 | 0.21 0.19 006 014 003 0.02 003 006 0.9
Quintiles, 120M  0.04 0.04 | 0.24 0.19 001  0.19 04 009 009 014 017
Deciles, 12M 0.11 011 017 0.15 008 0.1 041 007 017 012 013
Deciles, 36M 0.16 016 | 0.32 0.35 011 | 026 014 018 016 022 | 0.36
Deciles, 60M 0.03 0.03 | 0.25 0.26 005 016 008 0.6 006 0.1 0.23
Deciles, 120M 0.12 012 = 0.28 0.24 013 | 03 046 0.4 011 013 021
EXHIBIT A5
Excess Cumulative Alpha
75%
50%
25%
0%
—25%
~50%
1936 1951 1966 1981 1996 2011 2024

Data Mining Band —— Mean

NOTES: For each of the original 24 strategies, we compute the extra cumulative alpha generated by each of the 10 alternative
momentum definitions, in excess of the original cumulative alpha. This exercise leaves us with 240 series of excess cumulative

alpha. We plot their average and the data mining confidence band.

It is illegal to make unauthorized copies of this article, forward to an unauthorized user or to post electronically without Publisher permission.



It is illegal to make unauthorized copies of this article, forward to an unauthorized user or to post electronically without Publisher permission.

50th Anniversary 2024 The Journal of Portfolio Management | 13

EXHIBIT A6
Excess Rolling 20-Year Information Ratio

0.60

0.40

0.20

0.00

Information Ratio

-0.20

-0.40
1959 1974 1989 2004 2019 2024

Data Mining Band —— Mean

NOTES: For each of the original 24 strategies, we compute the extra rolling 20-year information ratio generated by each of the
10 alternative momentum definitions, in excess of the original rolling 20-year information ratio. This exercise leaves us
with 240 series of excess rolling 20-year information ratio. We plot their average and the data mining confidence band.
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Disclaimer
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is not guaranteed. This material does not constitute a distribution, offer, invitation, recommendation, or solic-
itation to sell or buy any securities; it does not constitute investment advice and should not be relied upon as
such. Investors should seek independent legal and financial advice before making investment decisions. There
can be no assurance that past or simulated results will be achieved or sustained. All investments involve risk.
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