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Earnings Growth as the Fundamental Driver of the

Momentum Anomaly

The Theory

The connection between past stock market returns and
subsequent performance is among the more analyzed
stock market anomalies. In numerous studies, the trend
in stock prices has been found to have a significant corre-
lation with future stock prices, albeit with differing signs
over differing time horizons. Rosenberg Equities research
has focused on the connection between medium-term
price momentum® and measures of trailing and expected
earnings. We suggest a theoretical linkage and find em-
pirical evidence for a connection between trailing relative
performance and the evolution of company earnings. In
short, we show that medium-term trailing price perfor-
mance is a robust predictor of forward earnings growth at
the individual company level. Importantly, we believe that
momentum’s positive and very stable correlation with
year-ahead change in earnings yield aligns it with the
fundamental driver of equity returns. It is this relationship
that is at the core of the momentum anomaly.

The “momentum anomaly” typically refers to patterns in
which the best performing stocks over the prior 3 to 12
months continue to outperform weaker performing stocks
over the next 12 months®. We, and many others, have
observed a return premium to the momentum anomaly.

Evidence of a Return Premium

Exhibit 1 shows the cumulative excess return for two
commonly used measures of medium-term price momen-
tum, RS12 and RS11. Respectively, they are defined as
price momentum over the trailing twelve months and price
momentum over that same period excluding the most
recent month. While the excess return pattern is admit-
tedly volatile, there appears to be a premium over the long
run associated with momentum investing, even in the
naive form illustrated here.

1 h - .
Medium-term momentum can be thought of as positive relative strength
over a year-long period. It is distinct from short term momentum trends that

can be daily or even intra-day in duration.

2 . . .

Note that “price momentum” and “relative strength” are often used inter-
changeably. Both terms capture the concept of a stock (or group of stocks)
being “on a roll” compared to peers.
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Exhibit 1 | Cumulative Returns to Momentum Factors

Cumulative Excess Return to Momentum Factors
US Broad Market
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Source: Rosenberg Equities. Cumulative returns are shown relative
to Rosenberg Equities’ US Broad Market Universe (USD, gross
dividends). Momentum factor portfolios rebalanced monthly.

Medium-term trend following findings have been tested
out of sample by many researchers, extending the initial
investigation to markets outside the US and to different
time periods. In seeking the drivers of the momentum
anomaly researchers have investigated a variety of risk-
based and behavioral explanations. The rewards to high
medium-term momentum stocks were found to persist
even after controlling for beta, size and value risk (see
Fama and French (1996) and Carhart (1997)). Studies of
behavioral inefficiencies have focused on delayed stock
price reaction to the evolution in company fundamentals
relative to initial expectations. Chan, Jegadeesh and
Lakonishok (1996) find that both past prices and past
earnings surprises explain stock returns over the subse-
quent six and twelve months, suggesting a delayed reac-
tion of stock prices to both. Ghayur, et al (2010) similarly
find a positive correlation between price momentum and
changes in analyst short-term earnings expectations,
with both trending over the subsequent twelve months.
Generally, the consistency of the results from these and
similar papers in support of the momentum anomaly
provides evidence that the returns patterns for medium-
term momentum strategies are not likely the result of
data-mining.

While the success of the medium-term momentum
anomaly appears robust, the “volatile and episodic” na-
ture of the reward should be acknowledged (Dimson, et



al, 2008). Indeed, the volatility associated with momen-
tum has been especially high since the start of the global
financial crisis in 2008, heavily influenced by the large
reversal in the returns to momentum in early 2009. Given
the substantial shifts (sharp decline followed by sharp
recovery) in both macroeconomic and equity market
conditions during this recent period, it is not surprising
that many researchers and investors in recent years
have investigated the connection of momentum strategy
returns with the macro and market environment, although
Griffin, Ji and Martin (2003) previously found no evidence
that macroeconomic risks explained momentum returns.

The Link to Company Earnings

We believe that the momentum anomaly can be ex-
plained by looking at the earnings profiles of stocks with
higher momentum. Exhibit 2 illustrates the simple rela-
tionship between trailing price performance and forward
earnings per share (EPS) growth. First, we parse the
global universe into high, mid, and low momentum buck-
ets (using RS11 as our measure of price momentum),
and look at the resulting weighted EPS growth for the
respective buckets over the subsequent year. More
often than not, stocks with the strongest price momentum
also exhibit the strongest forward EPS growth. Moreo-
ver, there is typically a monotonic relationship that is
obeyed.

Of course, another important consideration is the volatili-
ty of EPS growth, and how it relates to relative strength.
It is clear from the EPS growth patterns illustrated in
Exhibit 2 that the low momentum bucket is more sensi-
tive to the economic cycle, showing the most negative
earnings growth during down-turns.

Exhibit 2 | Realized 12-4Month Forward EPS Growth | High, Mid, and
Low Momentum Buckets
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Source: Rosenberg Equities, MSCI.
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The high and mid momentum buckets deliver positive
EPS growth at lower volatilities, on average®.

Exhibit 3 shows that the low momentum bucket appears
very unattractive from the perspective of earnings deliv-
ery, as the realized EPS growth is, on average, negative.
Given that we can see big swings for the low momentum
bucket which are associated with economic recovery, it is
important to note that any measure of growth in earnings
is highly sensitive to the base from which the growth
starts and averages can be affected by the impact of big
growth numbers for small or negative starting earnings
level. One way to illustrate this is to exclude loss makers
and focus on companies starting with positive earnings.
We can see that the relationship of future earnings
growth with past momentum is very clear using both
calculations, a further indication of robustness.

Exhibit 3 | EPS Growth and Volatility of Growth for High, Mid, and
Low Momentum Buckets
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Using the Residual Income Valuation Frame-
work

These exhibits suggest support for our core thesis that
there should be a predictive power associated with price
momentum. Specifically, that price momentum should
predict forward change in earnings. Market participants
anticipate and vote with their dollars to express their
beliefs about where earnings growth will arise. In this
way, prices should lead earnings growth generally.

3 Source: Rosenberg Equities (Exhibit created May 2015). Momentum is
based on proprietary measure of medium-term excess return vs local index or
Relative Strength over the 11 months ending one month prior to the date of
calculation. Low = bottom 30%, Middle = next 40%, High = top 30% of
MSCI World names within each region globally each month, using square-
root of market cap as weighting scheme — not controlled for size bias nor
investability. Average annualized forward EPS Growth delivered by each
buckets and associated volatility are calculated each month from December
1989 to December 2013 using perfect foresight of next year’s EPS adjusted
for corporate actions. The information set forth above is based on hypothet-
ical backtesting and is not an actual portfolio reflecting actual past perfor-
mance and does not represent actual, current recommendations. Information
presented is only for the use of Institutional Investors.



We can more formally illustrate the fundamental link be-
tween momentum and forward earnings change by invok-
ing the Residual Income Valuation model (RIV)*. We find
the RIV framework helpful as it allows for an easy decom-
position of the fundamental drivers of return.

Within the RIV context, market price is assumed to re-
flect book value plus the present value of expected future
residual earnings:

Price = Book Value + PV (Expected Future Residual Earnings)

And we can define year-ahead residual earnings (RE) as
trailing earnings minus the risk adjusted return (r) on
current book value (B):

RE, i, =E, —7B,

where E, represents trailing 12-month earnings at time t

If a company is trading above book value, the gap be-
tween price and book value represents the present value
of future residual earnings which can be thought of as
the goodwill in the market price (GWIM). Switching to
return space (RIVR), if we assume RIV holds, the 12-
month rate of return is therefore defined as the sum of
realized earnings yield and the change in goodwill in
market price (AGWIM) divided by initial price:

Return,  ,, = (E, REthe P)+ AGWIM, L2

where AGWIM, 1, = [(Py,1,—B) = (P.=BJ)]/ P,

Finally, we can further decompose realized year-ahead
earnings yield into its component parts, a starting level
and subsequent change:

Return, ,, = (E,/P.)+ [(E;.1,—E)/PJ+AGWIM,,,,

In simple terms, we can therefore think of the drivers of
return as being forward earnings yield and change in price
multiple, if we allow the change in goodwill (AGWIM) to
represent change in multiple®.

¢ Originally attributed to Preinreich in 1938, later to Edwards and
Bell [1961], then enhanced by Peasnell [1981], Ohlson[1995] and
Feltham and Ohlson [1995].

® It is worth noting that the values of GWIM are directly proportional
to price-to-book (PB) multiples, with PB multiples being a typical
proxy for earnings growth expectations. It therefore follows that
AGWIM reflects changes in multiples. If a company’s growth pro-
spects improve, its PB multiple will expand (AGWIM > 0). Converse-
ly, if growth prospects deteriorate, the PB multiple will contract
(AGWIM < 0).

Correlation of RIVR Components with Mo-
mentum

We can then test the relationship between momentum
and the fundamental drivers of return by looking at the
correlation of momentum (RS11) with the RIVR compo-
nents. In Exhibit 4, the average positive correlation be-
tween momentum (as proxied by RS11) and 12-Month
Total Return serves as general confirmation of a return
premium. Additionally — and of critical interest to us — is
that these results further indicate a positive correlation
between momentum and Forward Earnings Yield. Recall
that within the RIV context, Forward Earnings Yield is
comprised of both Trailing Earnings Yield and Forward
Earnings Yield Change. What is immediately apparent in
the correlation study is that momentum is negatively relat-
ed to trailing earnings yield.

The positive correlation with Forward Earnings Yield is
exclusively driven by momentum’s relationship to year-
ahead earnings yield change. This positive correlation,
accompanied by a low standard deviation, gives addi-
tional strength to the argument that the momentum
anomaly is driven by the reward to near-term Earnings
Growth delivery. Put simply, Forward Earnings Growth is
the fundamental driver of the momentum return premium.

Exhibit4: Correlation of RS11with RIVR Components

Correlation of Momentum with RIVR Components
US Broad Market
Dec. 1977 - Dec. 2014

Standard

R d Earnings M e Average Deviation
12-Month Total Returns 0.0301 0.1638
Forward (12-Month) Earnings Yield 0.0960 0.1429
Trailing (12-Month) Earnings Yield -0.0577 0.1491
Forward (12-Month) Earnings Yield Change 0.1611 0.0661
12-Month Change in Multiple 0.0113 0.1587

Source: Rosenberg Equities

Also worth noting, the negative correlation to trailing
earnings yield gives us the fundamental explanation as
to why momentum is an ideal complement to valuation-
oriented strategies which tend to exhibit higher exposure
to Trailing Earnings Yield.

Conclusion

The RIV framework allows us to confirm the intuitive,
fundamental link between momentum and earnings
change. In sum, we believe the momentum anomaly
to be a real and sustainable source of excess return
in equity markets because of its fundamental link to
forward earnings yield change. Stocks that deliver
superior forward earnings change are generally re-
warded by investors. Momentum anticipates that
earnings superiority and thus gives investors access
to a return premium.
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This communication is for institutional investors only and must not be relied upon by retail clients. Circulation must be restricted accordingly. Any
reproduction of this information, in whole or in part, is prohibited.

This material is published for informational purposes only and is neither an offer or solicitation for any services, securities, or funds described
herein, nor is it intended to provide investment, tax, or legal advice. If this material refers to funds, any investments made in such funds are
subject to the relevant offering documents. This material is not intended for distribution to persons or jurisdictions where it is prohibited. No
representation is made that any of the services, securities, or funds referred to herein are suitable for any particular investor. No guarantee,
warranty, or representation is given as to the accuracy or completeness of this material. Investors should be aware that investments may de-
crease in value and that past performance is no guide to future performance. Any forward-looking or simulated data or information contained
herein is subject to inherent limitations and are based upon assumptions that may not materialize or may vary significantly from actual results.
Prospective investors should evaluate such assumptions to determine whether they are appropriate for their purposes. Investment models,
research, and risk controls referred to herein do not guarantee against loss of principal, nor do they guarantee that any investment objectives
described herein will be achieved. Investors should understand that the information presented herein is always subject to change and all rights
are reserved thereof. Performance shown, unless otherwise stated, is gross of management fees.

Although its investment approach is driven by bottom-up stock selection akin to that of a traditional fundamental investor, the firm seeks to
achieve its clients’ investment objectives primarily in reliance on signals from analytical models. The goal of the firm’s systematic approach is
not to replicate a perfect “model” portfolio; instead, like other long-term, fundamentally oriented investors, we seek to create portfolios pos-
sessing ex ante those fundamental and statistically important characteristics reflecting our investment beliefs. The firm'’s ability to implement its
investment objectives depends on various factors such as the models’ analytical and mathematical underpinnings, the accurate encapsulation of
those principles in a complex computational (including software code) environment, the quality of the models’ data inputs, changes in market
conditions, and the successful deployment of the models’ output into the investment portfolio construction process. Many of these factors have
subjective elements that present the possibility of human error. While the investment process principally relies on models, the firm’s process
also incorporates the investment judgment of its portfolio managers who may exercise discretion in attempting to capture the intent of the mod-
els, particularly in changing market conditions. The firm’s success in implementing its investment objectives, may depend on the ability of portfo-
lio managers and others to interpret and implement the signals generated by the models. The firm has established certain systematic rules and
processes for monitoring client portfolios to assure that they are managed in accordance with their investment objectives, but there is no guar-
antee that these rules or processes will effectively manage the risks associated with its investment process under all market conditions. While
the firm employs controls designed to assure that our models are sound in their development and appropriately adapted, calibrated and config-
ured, analytical error, software development errors, and implementation errors are an inherent risk of complex analytical models and quantitative
investment management processes. These errors may be extremely hard to detect, and some may go undetected for long periods of time or
indefinitely. The firm’s controls, including our escalation policies, are designed to assure that certain types of errors are subject to review once
discovered. However, the effect of errors on our investment process and, where relevant, performance (which can be either positive or negative)
may not be fully apparent even when discovered. When the firm discovers an investment process error in one of its models, it may in good faith
and in accordance with its obligations decide not to correct the error, to delay correction of an error, or develop other methodology to address
the error, if not inconsistent with the client’s interests. Also, the firm may choose not to disclose to affected clients investment process errors that
are not the result of a breach of duty, or that are non-compensable, even if inconsistent with prior disclosure, unless it otherwise determines that
information regarding the error is material to its clients.

If MSCI information appears herein, it may only be used for your internal use, it may not be reproduced or redisseminated in any form, and it
may not be used as a basis for or a component of any financial instruments or products or indices. None of the MSCI information is intended to
constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as
such. Historical data and analysis should not be taken as an indication or guarantee of any future performance analysis, forecast or prediction.
The MSCI information is provided on an “as is” basis and the user of this information assumes the entire risk of any use made of this infor-
mation. MSCI, each of its affiliates and each other person involved in or related to compiling, computing or creating any MSCI information (col-
lectively, the “MSCI Parties”) expressly disclaims all warranties (including, without limitation, any warranties of originality, accuracy, complete-
ness, 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 (including,
without limitation, lost profits) or any other damages. (www.mscibarra.com).

© 2015 AXA Investment Managers. All rights reserved.
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Please note that references to “Rosenberg Equities” herein refer solely to an expertise of AXA Investment Managers and not a specif-ic legal
entity. These materials are issued by the relevant AXA Investment Managers legal entity located in the recipient’s respective jurisdiction or
region. Depending on the relevant issuing entity, the following additional disclosures may apply:

For US investors: Further information on AXA Rosenberg Investment Management LLC’s fees may be found in its Form ADV Part 2 or provided
upon request. The collection of management fees produces a compounding effect on the total rate of return net of management fees. As an
example, the effect of management fees on the total value of an investor’s portfolio assuming a) quarterly fee assessment, b) $1,000,000 in-
vestment, c) portfolio return of 8% a year, and d) 1.00% annual investment management fee would be $10,416 in the first year, and cumulatively
$59,816 over five years and $143,430 over ten years.

For European investors: AXA Investment Managers UK Ltd is authorised and regulated by the Financial Conduct Authority in the United King-
dom. Registered in England and Wales No. 01431068. Registered Office: 7 Newgate Street, London EC1A 7NX. This material is intended for
the use of persons meeting the MiFID client classification of Professional Clients or Eligible Counterparties and is not approved for communica-
tion to retail customers in any territory. The financial instruments used carry inherent risks which are unavoidable such as Market Risk, Credit
Risk, Liquidity Risk and other risks. These risks are described in detail in our Risk Warnings document which is available upon request.

For Australian investors: AXA Investment Managers Asia (Singapore) Ltd (ARBN 115203622) is exempt from the requirement to hold an Aus-
tralian Financial Services License and is regulated by the Monetary Authority of Singapore under Singaporean laws, which differ from Australian
laws. AXA IM offers financial services in Australia only to residents who are “wholesale clients" within the meaning of Corporations Act 2001
(Cth).

For Korean investors: In Korea, AXA Investment Managers Asia (Singapore) Ltd is a registered Cross Border Investment Advi-sor/Discretionary
Investment Management Company under the Financial Investment Services and Capital Markets Act (the “Act”). The activities referenced under
the Act are 5-2-2 Investment Advisory Business and 6-2-2 Discretionary Investment Management Business, respectively. lts financial services
are available in Korea only to Professional Investors within the meaning of Article 10 of Enforcement Decree of the Financial Investment Ser-
vices and Capital Markets Act. The relevant offering documents contain important information on selling restrictions and risk factors, you should
read them carefully before entering into any transaction. It is your responsibility to be aware of and to observe all applicable laws and regula-
tions of any relevant jurisdiction.

To the extent that any fund is mentioned in this document, neither the fund nor AXA IM Asia is making any representation with respect to the
eligibility of any recipients of this document to acquire the units/shares in the fund under the laws of Korea, including but without limitation the
Foreign Exchange Transaction Act and Regulations thereunder. The units/shares have not been registered under the Financial Investment
Services and Capital Markets Act of Korea, and none of the units/shares may be offered, sold or delivered, or offered or sold to any person for
re-offering or resale, directly or indirectly, in Korea or to any resident of Korea except pursuant to applicable laws and regulations of Korea.

For Hong Kong investors: The authorisation of any fund by the Securities and Futures Commission in Hong Kong (“SFC”) does not imply official
approval or recommendation. SFC authorization of a fund is not a recommendation or endorsement of a fund nor does it guarantee the com-
mercial merits of a fund or its performance. It does not mean the fund is suitable for all investors nor is it an endorsement of its suitability for any
particular investor or class of investors. Where any of the Funds is not authorized by the SFC, the information contained herein in connection
with such unauthorized Fund is solely for the use of professional investors in Hong Kong. Materials exempted from authorization by the SFC
have not been reviewed by the SFC.

For Singapore investors: In Singapore, this document is for use by Institutional Investors only, as defined in Section 4A of the Securities and
Futures Act (Cap. 289) and must not be relied upon by retail clients. Circulation must be restricted accordingly.

For Japanese investors AXA Investment Managers Japan Ltd., whose registered office and principal place of business is at NBF Platinum
Tower 14F 1-17-3 Shirokane, Minato-ku, Tokyo 108-0072, Japan, which is registered with the Financial Services Agency of Japan under the
number KANTOZAIMUKYOKUCHO (KINSHO) 16, and is a member of Japan Securities Dealers Association, Type Il Financial Instrument Firms
Association, Investment Trust Association of japan and Japan Investment Managers Association to carry out the regulated activity of Financial
Instrument Business t under the Financial Instrument Exchange Law of Japan. In Japan, none of the funds mentioned in this document are
registered under the Financial Instrument Exchange Law of Japan or Act on Investment Trusts and Investment Corporations. This document is
purely for the information purpose for use by Qualified Institutional Investors defined by the Financial Instrument Exchange Law of Japan..
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