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Practical Applications of

Factor Investing:  
From Theory to Practice

Overview

In Factor Investing: From Theory to Practice, from the Winter 
2022 issue of The Journal of Beta Investment Strategies, Tarun 
Gupta, Jay Raol, and Viorel Roscovan (all of Invesco) present 
a simple but rigorous evidence-based framework for testing and 
accepting factors as valid drivers of risks and returns. They find that 
value, momentum, quality, and low volatility are valid factors but 
that the size factor is questionable. Their methodology for validating 
factors comprises four elements: 1) economic theory, 2) robust risk 
and return evidence, 3) cross-asset and cross-region validation, and 
4) implementability. The authors stress that investors should consider
only factors that are implementable in practice. Incorporating real-
world constraints into implementability tests allows investors to
identify the factors that deliver attractive risk–return trade-offs after
accounting for transaction costs and investment constraints.

Practical Applications

• Investors should protect against framing strategies around
spurious factors by applying a four-part test for factor validity:
1) economic theory, 2) robust risk and return evidence, 3) cross-
asset and cross-region validation, and 4) implementability.
A valid factor is supported by a clear underlying economic
rationale, has a track record of effectiveness across asset classes
and regions, and is practical to implement in terms of transaction
costs and investment constraints.

• Based on the four-part test, value, momentum, quality, and low-
volatility factors are valid. Each is supported by an underlying
rationale and shows robust performance in both equities and bonds,
in both developed and emerging markets.

• By contrast, the size factor shows mixed performance, and
support for its validity is much weaker. Investors should favor
value, momentum, quality, and low volatility over size when
framing strategies.

Authors: Tarun Gupta, Jay Raol,  
and Viorel Roscovan
Source: The Journal of Beta 
Investment Strategies, Vol. 13, No. 4
Date of Article: Winter 2022
Report Written By: Susan Grigsby
Date of Report: Feb 7, 2023
Keywords: factor investing, smart 
beta, performance measurement

https://doi.org/10.3905/jbis.2022.1.016
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Discussion

Factor investing is a topic of ongoing debate and increasing 
complexity. Factors are the various characteristics of a firm that 
can drive risks and returns across asset classes. They are used to 
form portfolios, test asset pricing theories, and identify potentially 
profitable investment strategies. The number of proposed factors 
documented in today’s literature has grown to over four hundred, 
leading some to refer to this proliferation as “the factor zoo.” Gupta, 
Raol, and Roscovan note the heavy burden that practitioners face 
in determining which among these hundreds of factors are actually 
true factors that will generate ongoing investment returns in excess 
of benchmarks. Many of the proposed factors in this factor zoo 
are tested only on US equities and fixed income, and the positive 
performance they show might be due to mere luck. Those same 
factors often fail when tested in live performance or across global 
markets or other asset classes. The authors contend that this problem 
of factor proliferation is exacerbated by the push in academia to 
publish novel and positive findings as opposed to negative ones. 

To address the need to better identify valid factors, several 
statistically based multiple-testing techniques have been presented in 
academic literature. These tests are, in part, designed to reduce the 
number of false positives in factor selection. However, in doing so, 
the number of false negatives naturally increases, which can mean 
missed opportunities for valid factor discoveries.

Responding to the numerous concerns and complexities surrounding 
factor investing, Gupta, Raol, and Roscovan present a simple, evidence-
based framework for testing and accepting factors as valid. Their 
practical approach focuses on applying economic theory and empirical 
evidence without compromising the statistical rigor of multiple testing. 
For a factor to exist, the authors require that it meet four criteria. Those 
criteria encompass economic theory, robust risk and return evidence, 
validity across asset classes and geographies, and implementability.

ECONOMIC THEORY

The first of the criteria is economic theory. The authors assert that the 
economic theory criterion does not require investors to take a stand 
on any particular economic theory. Rather, it is important that a factor 
be the subject of vast debate among academics and practitioners. 
These discussions, most often published in peer-review journals, 
need to be built on economic rationales grounded in strong academic 

Key Definitions

Factor

Factors are characteristics that 
help explain the risk and return 
behavior of a security. The most 
common factors are value, small 
size, low volatility, high yield, 
quality, and momentum.

Factor investing

Factor investing is an investment 
strategy that chooses securities 
based on factors associated 
with higher returns, lower risk, 
or both. There are many types of 
factors, including style (growth, 
value), size (large cap, small 
cap), risk (volatility, momentum), 
and fundamental (profitability, 
dividends). The Fama–French 
(1993) three-factor model started 
with a stock’s beta and added 
size (i.e., small cap) and value 
(i.e., high ratio of book value 
to market equity) as factors of 
superior returns. The Fama–
French (2015) five-factor model 
added profitability and investment 
as additional factors.

Momentum investing

Momentum investing is an 
investment strategy that buys 
or overweights stocks with high 
recent returns and underweights 
or shorts stocks with low recent 
returns.
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and industry foundations with abundant prior research dedicated to 
testing and evaluating a factor in various time periods, geographies, 
and samples. This criterion reduces the number of eligible factors 
from hundreds of proposed factors to a very narrow list. 

Applying their economic theory criterion, the authors select five 
broad factor categories to test across two asset classes: equities 
and bonds. The factors selected for their demonstration are value, 
momentum, quality, low volatility, and size. Discussions and 
resources documenting the debates on these factors are provided, 
as well as explanations of the differences between each factor’s 
attributes in the equity versus bond markets. 

The value premium, widely investigated and debated, pertains to the 
tendency of low-priced securities, relative to their fundamental value, 
to outperform expensive securities. Similarly, with fixed income, the 
bond value signals relate to the bond spread. 

The second factor selected is the momentum effect. The momentum 
theory holds that assets that performed well in the past will continue 
to outperform in the future. The third factor used in their example is 
quality. The rationale is that high-quality firms with stable earnings, 
strong business models, and good management are shown to 
outperform over the long term. The low-volatility factor demonstrates 
the tendency of lower-risk assets to outperform high-risk assets, on a 
risk-adjusted basis. The size factor theory holds that small caps will 
outperform large caps in the long run. 

TESTING THE FACTORS

Having identified five factors that meet their economic theory criterion, 
the authors test each of them under the remaining criteria. According 
to the second criterion, a valid factor should generate robust risk and 

“Empirical evidence of factor efficacy across
different asset classes and geographies may provide 
out-of-sample evidence, which forms a solid 
foundation for establishing a factor’s existence 
and provides further confidence in avoiding false 
discoveries.”
—Factor Investing: From Theory to Practice

Quality factor

“Quality” as a risk factor is not as 
well established in the academic 
literature as other factors, such as 
momentum and value. However, 
it is well known and used by 
practitioners of factor investing 
in equities. Quality is defined 
by features such as low debt, 
stable earnings, consistent asset 
growth, and strong corporate 
governance. Investors identify 
quality stocks by using common 
financial metrics like return on 
equity, leverage, and earnings 
variability.
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return evidence. Additionally, the factors need to survive validation and 
falsification attempts across different circumstances. The authors’ third 
criterion requires that factors remain valid in tests across asset classes 
and geographies and, when exceptions occur, they need to be supported 
by an economic rationale.

To test the second and third criteria in their framework, the authors 
create model factor portfolios that allow them to scrutinize the 
performance of each factor to determine its efficacy. They test each 
factor style on two asset classes, equities and fixed income, for two 
regions, developed markets and emerging markets. The data for their 
equity market sample runs from January 1997 to June 2022. The data 
for their fixed-income sample runs from January 2000 to June 2022.

In the equity sample, their test shows generally positive results 
for both regions for all of the factors evaluated, except for the size 
premium. The size factor delivers the smallest returns for both 
regions and is negative for the developed region. In the fixed-income 
sample, the only negative returns delivered are for the size factor. 
However, the authors note that the factor portfolios must also be 
tested for implementation constraints.

IMPLEMENTABILITY

The fourth and final criterion of the authors’ framework is that 
of implementability. Factor investing is, in large part, a practical 
approach that practitioners can use to manage the risks and returns 
of a portfolio. The authors maintain that factor implementability is 
as important as factor existence for those seeking to harvest factor 
premiums and deliver outperformance. 

“Although our results generally show attractive
factor performance across the globe and for both 
asset classes, they should be taken with a grain of 
salt. The factor portfolios constructed consider the 
entire universe of securities and, as such, might not 
survive the various implementation constraints that 
investors have.”
—Factor Investing: From Theory to Practice
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In their initial tests, the sample space included all securities, 
including some that might be too small to be directly investable. 
Therefore, for their first implementability test, the authors remove 
the bottom quintile of securities ranked on market capitalization 
and recalculate using a smaller, investable universe. The results 
are broadly consistent with the larger universe tested, with some 
caveats. First, the value factor shows a weaker performance, though 
it is still positive. Notably, the size factor shows a more dramatic 
underperformance in the implementability test, turning performance 
in both regions to negative numbers. 

To further test potential investor constraints, the authors run a second 
implementability test using long-only portfolios. As with the prior 
tests, the size factor does not perform well. The authors recommend 
that investors apply value, momentum, quality, and low-volatility 
factors to their investment strategies but remain cautious about the 
size factor.

The content is made available for your general information and use and is not intended for trading or other specific investment 
advice purposes or to address your particular requirements. We do not represent or endorse the accuracy or reliability of any 
advice, opinion, statement, or other information provided by any user of this publication. Reliance upon any opinion, advice, 
statement, or other information shall also be at your own risk. Independent advice should be obtained before making any such 
decision. Any arrangements made between you and any third party named in this publication are at your sole risk.

“... [I]nvestors should consider only those factors
that are implementable in practice and survive the 
effects of trading costs and other market frictions. 
Incorporating real-world frictions allows investors 
not only to focus on the factors that deliver an 
attractive risk–return trade-off after accounting for 
transaction costs and investment constraints, but also 
helps to align the factor toolkit to their objectives.”
—Factor Investing: From Theory to Practice
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Factor Investing: From Theory  
to Practice

Tarun Gupta, Jay Raol, and Viorel Roscovan

KEY FINDINGS

n	 This article proposes a parsimonious paradigm to evaluate factor existence for prac-
titioners. It focuses on economic theory, along with robust empirical evidence, and 
incorporates implementation considerations without compromising the statistical rigor 
of multiple testing.

n	 The authors exemplify how to apply their framework to evaluate the performance of value, 
momentum, quality, low-volatility, and size factors in equity and fixed-income markets 
across the globe and find compelling evidence for the value, momentum, quality, and 
low-volatility factors but not the size factor.

n	 This evidence-based framework can be easily extended to evaluate alternative factor 
signals, broad factor categories across different asset classes, or additional investment 
constraints.

ABSTRACT

Although factor investing has become an industry standard, the debate over which factors 
drive the risk and return of various asset classes across the globe is ongoing. The literature 
documents more than 400 of such factors claiming to deliver an attractive risk and return 
trade-off. Although promising, this research also imposes a heavy burden on practitioners 
who seek to identify the true factors that can help generate ongoing investment returns in 
excess of benchmarks. Modern multiple-testing techniques proposed by academics typi-
cally fall under traditional hypothesis testing and can generally be summarized as imposing 
more-stringent statistical thresholds for factor premiums to satisfy. In addition, such statisti-
cal techniques may ignore prior economic beliefs that investors might have that are important 
for the optimal design of investment strategies. This article proposes a parsimonious yet 
rigorous paradigm for practitioners to determine factor existence by focusing on economic 
theory alongside robust empirical evidence and incorporating real-world implementation 
considerations. The main goal of the framework is to guide practitioners in factor selection 
while designing investment strategies that can maximize the probability of generating ongoing 
investment performance. The authors apply this framework for value, momentum, quality, 
low-volatility, and size factors in equity and fixed-income markets across the globe. They 
find compelling evidence for value, momentum, quality, and low-volatility factors, but not 
the size factor. Their framework can be readily extended to evaluate broad factor categories 
across different asset classes, alternative factor signals, or additional investment constraints.

Although factor investing has gained significant attention in recent years, the 
concepts behind this investment approach have been up for long academic 
and industry debates. Subjects of these debates are which characteristics 

are relevant for the cross-section of asset risks and returns. These characteristics, 
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commonly referred to as factors, are used to form portfolios and test a wide range 
of asset pricing theories and anomalies, as well as identify potentially profitable 
investment strategies. To this date, the asset pricing literature documents hundreds 
of (characteristics-based) factors that seemingly price the cross section of asset 
returns, motivating some authors to label this rise as the “factor zoo” (Cochrane 
2011). Because of the overwhelming evidence, navigating the factor zoo has become 
a challenging task for professional investors seeking robust factor allocations in their 
portfolios with the goal of maximizing out-of-sample performance. Many of the pro-
posed factors might show attractive risk and return characteristics based on mere 
luck, especially historically and in the given sample (which is typically US equities and 
fixed income), but fall short out of sample in live performance or when extended to 
other geographies and asset classes. This problem is exacerbated by the incentives 
in academia to publish novel and positive, rather than negative, findings.

In response to the ever-increasing factor production, recent literature has pro-
posed various techniques to scrutinize factor existence. Essentially, most of these 
techniques impose higher statistical bars in factor evaluation, making it empirically 
a greater hurdle for factors to satisfy. Lewellen, Nagel, and Shanken (2010), for 
example, criticize the practice of using cross-sectional R2 and pricing errors to eval-
uate success and provide evidence that the explanatory power of many previously 
studied factors is spurious. In a related study, McLean and Pontiff (2016) test various 
statistical biases identified in Ross (1989), Lo and Mackinlay (1990), Fama (1991), 
and Schwert (2003) and argue that most established equity market anomalies show 
weaker performance after their publication. In response, Campbell, Liu, and Zhu 
(2016) propose a new multiple-testing framework and establish an historical cutoff 
point—a t-statistic of greater than 3.0—for factors to satisfy in order to justify their 
existence. The authors conclude that most of the factor findings in financial econom-
ics are likely false.

This stream of literature has important implications for the investment man-
agement industry. On one hand, the multiple-testing methods proposed in financial 
economics aim to reduce the false positives in factor selection. On the other hand, 
increasing the t-statistic also increases the false negatives, or missed opportunities 
for factor discoveries. For retrospective studies, for example, it is difficult to judge with 
certainty whether the analyses performed were actually thought of when the research 
idea was conceived or whether the performed analyses were mere data dredging. Last 
but not least, multiple-testing approaches are statistically based and fall under the 
menu of traditional hypothesis testing. As such, they ignore prior economic beliefs 
that investors might have and that are crucial for the optimal design of investment 
strategies (Campbell, Liu, and Saretto 2016).

To address these concerns, our article proposes a practical evidence-based 
paradigm that can help practitioners evaluate factor existence while focusing on 
economic theory with robust empirical evidence and incorporating implementation 
considerations without compromising statistical rigor. Rather than going through the 
challenges that multiple-testing techniques impose, such as appropriate design of 
out-of-sample tests that require strong priors and are often not immediately straight-
forward, our goal is to design a simple testing framework that may help investors 
determine what factors may explain the ongoing performance and risks of securities.

For a factor to exist, we require the following criteria: (1) economic theory, (2) 
robust risk and return evidence, (3) cross-asset and cross-region validation, and last 
but not least (4) implementability. Our framework offers a practical way to leverage 
academic and practitioner research and use the factor zoo to one’s advantage as a 
starting point to establish factor existence, not by relying on potentially arbitrary sta-
tistical techniques but rather focusing more on economic theory alongside empirical 
evidence. By design, our paradigm might typically be sensitive to factor discoveries 
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and is instead aiming to help investors avoid the false positives. In the following, we 
elaborate on each of the criteria of our framework designed to help identify the exis-
tence of factors that drive excess returns and risks in the cross section of securities.

Economic theory. Naturally, factors are appealing to investors, because they are 
built on a plausible economic rationale with strong academic and industry under-
pinnings. Hundreds of academic and practitioner articles have analyzed past fac-
tor behavior and have provided a theoretical foundation for why these factors are 
expected to generate excess returns in the future. Although this foundation can vary, 
be it rational, behavioral, market-structure related, or a combination thereof, the 
economic theory criterion does not necessarily require investors to take a stand on 
a particular view, but rather, as practitioners, ensure that plausible drivers exist and 
are not an outcome of a “black box.” Under this criterion, we require a factor to be 
the subject of vast academic and practitioner debates, ideally materializing in pub-
lications in peer-reviewed journals. Despite the hundreds of factors that have been 
proposed in the literature, this criterion narrows down the list of candidate factors to 
a small pool of a few broad factor categories.

Robust risk and return evidence. Although rationalizing single factors is key for 
their existence, the selected factors should empirically generate excess returns over 
relevant benchmarks over the long term. This evidence should ideally be insensitive 
to parameter choices when defining factors and should show efficacy over various 
forecasting horizons. In that sense, investors should not only seek empirical evidence 
confirming favorable factor performance, but also allow for numerous replication and 
validation exercises. The selected factors should survive validation and falsification 
attempts over not only similar but also complementary samples and time periods. 
Such corroborating evidence helps restrict the available list of factors even further.

Cross-asset and cross-region validation. It is generally accepted by academics and 
practitioners that traditional asset classes share exposures to the same underlying 
risk and return factors. Thus, investors that scrutinize the candidate factors could 
benefit from documenting additional out-of-sample evidence that spans different 
asset classes and regions. If the underlying economic dynamics of the factors that 
generate excess returns are true, then they should generally be valid across asset 
classes and geographies. Empirical evidence of factor efficacy across different asset 
classes and geographies may provide out-of-sample evidence, which forms a solid 
foundation for establishing a factor’s existence and provides further confidence in 
avoiding false discoveries. Importantly, one should not expect factors to work every-
where and at all times; however, when such exceptions occur, they should certainly 
be supported by an economic rationale.

Implementability. Although heavily embedded in economic theory and evidence, 
factor investing is, by and large, a practical approach to efficiently manage the risks 
and returns of a portfolio. Unlike academics driven by the desire to better understand 
and explain the drivers in the cross section of returns and risks, practitioners have a 
material stake in the game. For this reason, the implementability criterion becomes 
especially important for those that seek to harvest factor premiums and deliver out-
performance. As such, from a practitioner’s perspective, factor existence goes hand 
in hand with factor implementability. To that extent, investors should consider only 
those factors that are implementable in practice and survive the effects of trading 
costs and other market frictions. Incorporating real-world frictions allows investors 
not only to focus on the factors that deliver an attractive risk–return trade-off after 
accounting for transaction costs and investment constraints, but also helps to align 
the factor toolkit to their objectives.

In this article, we put this framework to the test and exemplify how investors could 
build a foundation for their factor beliefs and investment philosophy. We evaluate five 
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broad factor categories that have been the subject of a longstanding debate among 
practitioners and academics—value, momentum, quality, low volatility, and size. For 
each factor, we select one commonly acknowledged expression and after controlling 
for various investment and implementation constraints, we evaluate its academic 
evidence and robustness through time across different regions in both equity and 
fixed-income markets.

Our findings suggest that value, momentum, quality, and low-volatility factors 
show robust performance across the globe and in both asset classes. The size factor, 
however, shows erratic performance and does not pass the implementability criterion. 
Based on our results, we recommend that investors harvest the benefits of value, 
momentum, quality, and low volatility for both equity and fixed-income markets but 
remain cautious about allowing for size tilts in their portfolios.

The framework proposed in this article can (and should) be readily extendable to 
other factor signals and/or broad factor categories. Having established a broad factor 
category, practitioners can use our paradigm to evaluate alternative signals that could 
help capture a factor better via, for example, more granular or timely data. These 
alternative signals should correlate with the underlying factor but might also deliver 
some additive alpha due to their efficacy. Our framework can also be extended to 
study factor existence in alternative asset classes, beyond equities and fixed income.

The rest of this article is organized as follows. In the next section, we summarize 
the existing literature justifying the economic rationale and theory behind a selection 
of factors in both equity and fixed-income markets. We then describe our data and 
factor construction methodology; present our results; evaluate which of the selected 
factors survives the implementability criterion; and present our conclusions.

ECONOMIC THEORY

In this section, we briefly summarize the literature rationalizing the economic 
theory behind five broad factor categories: value, momentum, quality, low volatility, 
and size. Although this literature is extensive, our objective is by no means to be 
exhaustive, but rather to emphasize that these debates have been ongoing for multi-
ple decades and continue to this date. Most of the literature is concentrated on the 
equity markets, but other asset classes have also received considerable attention. 
We substantiate the existing discussions in equity markets with those in fixed-income 
markets. A brief summary of our discussion is summarized in Exhibit 1.

The value premium has been widely investigated in both US and international 
equity markets (e.g., see Basu 1977; DeBondt and Thaler 1985 and 1987; Chan, 
Hamao, and Lakonishok 1991; Fama and French 1992, 1993, 1995, 1996, and 
1998; Lakonishok, Shleifer, and Vishny 1994; and Haugen and Baker 1996). This 
overwhelming international evidence suggests that securities with low market valu-
ations relative to their fundamental values tend to outperform expensive securities.

The evidence for a value premium in corporate bond markets is just as extensive. 
However, unlike equities, where value signals relate the stock price to a measure 
of fundamental value, thus providing an indication of the relative valuation of a 
company, bond value signals relate a corporate’s bond spread to a model spread, 
thus assessing the relative valuation of the bond. In that sense, these measures of 
value in equities and bond markets are intimately related. For complexity reasons 
related to model spread estimation, the literature documenting the value premium 
in fixed-income markets is more disperse. Nevertheless, the findings in the literature 
support the existence of a value premium in fixed-income markets as well (e.g., see 
Bharath and Shumway 2008; Correia, Richardson, and Tuna 2012; Beaver, Correia, 
and McNichols 2012; and Houweling and Zundert 2017). While the measures of 
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corporate bond value might vary, their performance shows consistency across these 
various definitions, and the general agreement is that the value premium in corporate 
bond markets is among the strongest of bond factors.

Although the evidence in favor of a value premium is substantial, in both equity 
and corporate bond markets, a topical and controversial debate still exists on what 
the rationale is behind the existence of a value premium and why this premium should 
persist in the future. One explanation is that the value premium is rational in nature 
and that it represents a compensation for higher risk that investors require when 
holding higher distress securities (Fama and French 1995, 1996, and 1998; Lakon-
ishok, Shleifer, and Vishny 1994). Another explanation for higher returns from a value 
strategy stems from investors’ irrational overreaction to positive or negative news. 
This overreaction leads prices to adjust by more than justified by fundamentals but 
correct at a later stage when investors’ sentiment about a firm’s value changes (Rosen-
thal and Young 1990; Fama 1991; Fama and French 1998; Kothari 2000; Lee and 
Swaminathan 1999; Griffin and Lemon 2001; Hirshleifer 2002; Daniel, Hirshleifer, 
and Subrahmanyam 1998; Daniel, Hirshleifer, and Teoh 2001; Barberis, Shleifer, and 
Vishny 1998; Hong and Stein 1999). Although this debate is not settled yet, we do not 
imply that one should take a stand on the rationale behind whether or not the value 
premium exists. The truth is likely somewhere in between. What is important here, 
however, is that the likelihood of the value premium being eroded is fairly low, as it has 
been around for decades, and, if anything, it would require severe structural changes 
in financial markets that would alter investor behavior for the premium to dissipate.

The second factor we discuss is the momentum effect, which refers to an asset’s 
past performance continuation and is one of the most documented and robust anom-
alies in financial markets. The momentum effect has been extensively studied in US 
equity markets (Jegadeesh and Titman 1993), in international markets (Rouwenhorst 
1998), over different time periods (Chabot, Ghysels, and Jagannathan 2009), and for 
various asset classes (e.g, Asness, Liew, and Stevens 1997 study the momentum 
effect for aggregate equity market indexes; Bhojraj and Swaminathan (2006) and 
Gorton, Hayashi, and Rouwenhorst (2013) study the momentum effect in currency 
and commodity markets, respectively; and Jostova et al. 2013 and Barth, Scholz, 
and Stegmeier 2017 find strong momentum effects in high-yield corporate bonds). 
Interestingly, some studies have also looked into cross-asset momentum strategies 
and found that equity momentum drives bond returns and that bond momentum drives 
equity returns (Bittlingmayer and Moser 2014; Ben Dor and Xu 2015; and Gebhardt, 
Hvidkjaer, and Swaminathan 2005).

Since its discovery, many studies have attempted to identify the sources behind 
the momentum effect. Some rational explanations have associated the momentum 
premium with industry effects (Moskowitz and Grinblatt 1999), variation of expected 
returns (Grundy and Martin 2001), factor levels and stock specific momentum (Grundy 
and Martin 2001), macro risk factors (Chordia and Shivakumar 2002; Griffin, Ji, 
and Martin 2003; and Liu and Lu, 2008), and states of the business cycle (Cooper, 
Gutierrez, and Hameed 2004; Siganos and Chelley-Steeley 2006; and Stivers and Sun 
2012). Most of these studies agree that industry and stock level momentum are dis-
tinct effects and that the state of the business cycle is a better risk proxy than macro 
factors. Interestingly, both Jegadeesh and Titman (1993) and Grundy and Martin 
(2001) find that the beta loading of the momentum portfolio is key for the momentum 
factor realization in the portfolio formation period. The latter study actually shows the-
oretically that the momentum portfolio comprises high-beta stocks during bull markets 
and low- or negative-beta stocks during recessions. In short, this literature attributes 
the momentum returns to its beta; thus, the business cycle risk is hypothesized to 
be the driver behind the momentum premium. Blitz, Huij, and Martens (2011) show 
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that the exposures of conventional momentum strategies to priced risk factors can 
be significantly reduced when ranking stocks on their so-called idiosyncratic returns 
rather than total returns, thus eliminating a stock’s beta exposure. Interestingly, 
although the exposure of their residual momentum signal to priced risk factors is 
significantly diminished, its risk is halved, as opposed to conventional momentum, but 
its returns are just as high. As a consequence, the risk-adjusted returns to a residual 
momentum strategy are twice as high as those of a conventional momentum strategy. 
These results are inconsistent with the explanation that conventional momentum 
returns are driven by the exposure to priced risk factors and microstructure effects.

To this date, the literature on explaining momentum effects using risk-based 
explanations has not reached a clear-cut consensus. As a result, the academic liter-
ature has shifted to behavioral finance explanations, which suggest that momentum 
profits are primarily driven by irrational investor behavior. Barberis, Shleifer, and 
Vishny (1998), for example, build a theoretical model with two types of investors: a 
conservative type and representative heuristic type. Daniel, Hirshleifer, and Subrah-
manyam (1998) consider psychological biases in their model—that is, overconfidence 
and self-attribution bias. These models, however, are unable to match all empirically 
documented frequencies for the momentum profits. Hong and Stein (1999) build a 
model that provides a generalized theory of investors’ underreaction to news, how-
ever, without explicitly modeling a psychological bias of the said model participants. 
Instead, the authors interact two types of investors: momentum and news traders. 
While the interaction between these two types leads to significant momentum profits, 
under certain conditions, the realized equilibrium is still unable to match the frequen-
cies of momentum profits that have been empirically documented. Jegadeesh and 
Titman (2001) provide further empirical results that show these models are not fully 
supportive of the observed empirical evidence.

More recently, a number of alternative behavioral explanations for the momentum 
effect have been put forward. For example, Chui, Titman, and Wei (2010) examine 
how cultural measures of individualism around the world affect momentum returns, 
and Fama and French (2012) show that, contrary to previous findings, momentum in 
Japan doesn’t work purely because of chance and not because of the low-individu-
alism culture. Gupta and Kelly (2018) suggest that factor momentum can serve as 
an explanation for the existence of the momentum premium. Although traditionally 
momentum signals have been constructed using price data, some authors have also 
proposed alternative measures of momentum derived from a firm’s fundamentals, 
such as a firm’s earnings surprises (Novy-Marx 2018) or credit card transactions 
(Gupta, Leung, and Roscovan 2022). Even though the momentum premium was 
introduced early in the 1990s, the premium has remained strong and persistent in 
other regions even after discovery (Asness, Moskowitz, and Pedersen 2008).

The next factor we survey is the quality factor. Good-quality firms with more con-
servative accounting practices, that are able to generate a healthy amount of cash 
from operations and that distribute this cash back to investors, have been shown 
to outperform over the long term. As such, the quality factor is constructed using 
various accounting-based signals of a firm’s profitability, conservative management, 
and safety (e.g., see Haugen and Baker 1996; Sloan 1996; Richardson et al. 2005; 
Cooper, Gulen, and Shill 2008; Novy-Marx 2013; Ball et al. 2016; Pontiff and Wood-
gate 2008; and an extensive overview by Hsu, Kalesnik, and Kose 2019). Although 
there is no general agreement on what the best measure of a firm’s quality is, this 
literature looks into a number of alternatives, such as the return on a firm’s equity 
(Haugen and Baker 1996), accruals (Sloan 1996), investments (Cooper, Gulen, and 
Shill 2008), leverage (Georgy and Hwang 2010), and gross profitability (Novy-Marx 
2013). These signals generally relate to investor perception of a firm’s accounting 
quality and are strong predictors of a firm’s earnings growth (Kyosev et al. 2020).
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Similar signals of quality have also been considered for corporate bonds. For 
example, Israel, Palhares, and Richardson (2018) use leverage, gross profitability, 
and low duration as measures of a firm’s quality and safety. Other studies have 
looked further into bond-specific quality measures, such as credit ratings (Ilmanen 
et al. 2004; de Carvalho et al. 2014) and duration (Frazzini and Pedersen 2014; 
Houweling and Zundert 2017). Bender and Samanta (2017) show that a quality factor 
can reduce overall risk and enhance risk-adjusted returns in a balanced equity/bond 
portfolio. These corporate bond signals of safety are also proxies for low risk, which 
we discuss in greater detail later.

The low-volatility premium is the tendency of low-risk securities to outperform, 
on a risk-adjusted basis, the high-risk securities in the longrun. Black (1972), Black, 
Jensen, and Scholes (1972), and Miller and Scholes (1972) were the first to note that 
the securities market line may be flatter than suggested by CAPM, with low-beta stocks 
outperforming the CAPM and high-beta stocks underperforming it. Subsequently, the 
low-volatility effect has been studied extensively in US equity markets (Haugen and 
Baker 1991; Black 1993) but also internationally (Ang et al. 2006; Blitz and van 
Vliet 2007; Blitz, Pang, and van Vliet 2013; Baker and Haugen 2012; de Carvalho, 
Xiao, and Moulin 2012; and Clarke, Silva, and Thorley 2006, among others). This 
observation is often referred to as the low-volatility anomaly, as it contradicts the 
very foundation of the CAPM, which states that investors are willing to hold risky 
assets only if they receive adequate returns for the nondiversifiable risk of the asset. 
Critically, this is not the same as saying that the return on low volatility is higher than 
that of the market. In fact, to earn the low-volatility premium, one needs to risk-adjust 
the performance of the market portfolio. Brennan (1971) suggests that the effect 
is persistent due to market structure effects related to the leverage and shorting 
constraints that long-only managers might have, while Ramos and Hans (2013) bring 
forward investors’ behavior in an attempt to explain this phenomenon and argue that 
risk-seeking investors that are willing to accept a moderate loss in pursuit of high 
returns tend to overpay for riskier assets. Fraikin, Gerard, and Roberts (2020) and 
Gupta et al. (2021) provide further details on how to efficiently construct low-volatility 
portfolios for long-only investors.

Similar studies have also been conducted in the cross-section of bond returns, 
both in the US and internationally. Chung, Wang, and Wu (2019) study the pricing of 
volatility risk and idiosyncratic volatility in the cross section of corporate bond returns 
and find that high-beta bonds have lower expected returns. The authors argue that 
the channel is similar to the one observed in equity markets.

Finally, we turn to the size effect, which has also been well documented in the 
academic literature (e.g., Fama and French 1993; Asness et al. 2018), but within 
corporate credit, it is not clear-cut as to whether size offers a significant abnormal 
return premium on a risk-adjusted basis. On the one hand, Polbennikov’s (2018) anal-
ysis does not support the existence of a size factor in the US investment-grade and 
high-yield markets, something that is also supported by Alquist, Israel, and Moskowitz 
(2018). Houweling and van Zundert (2017), on the other hand, find evidence for a size 
factor that could be systematically exploited in the same way that equity investors do. 
Although Houweling and van Zundert (2017) find that there is a risk premium asso-
ciated with small-cap bonds, Alquist, Israel, and Moskowitz (2018) find that there is 
no size effect among investment-grade bonds. On the other hand, Richardson and 
Palhares (2018) do not find risk-adjusted outperformance of less-liquid bonds in the 
corporate bond market.

Overall, based on this brief survey, we conclude that the economic theory for 
value, momentum, quality, low volatility, and size is overwhelming in both equity and 
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bond markets. This serves as a good starting point to establish factor existence. In 
the next sections, we scrutinize the performance of these factor premiums in equity 
and corporate bond markets across the globe.

DATA AND METHODOLOGY

In the previous section, we summarize the extensive literature documenting a 
value, momentum, quality, low-volatility, and size premium in equity and corporate 
bond markets. This section discusses our data and factor construction methodology. 
Our equity return data come from Datastream and comprise both developed and 
emerging markets, with our regional defi nitions following closely the Morgan Stanley 
Capital International (MSCI) classifi cation. For each company in our sample, we down-
load quarterly balance sheet data from Compustat US (for the US equity sample) and 
Worldscope (for the rest of world). We require stocks to have market-capitalization 
data for December of year t to be included in months ranging from December of year 
t to December of the next year (t + 1). Our fi nal sample is a comprehensive dataset 
of 55,778 unique stocks and more than 5 million stock-month observations from 
December 1993–June 2022. Exhibit 2 (Panel A) summarizes our fi nal equity sample.

For each factor, we create double-sorted quintile value-weighted portfolio returns 
constructed as the intersection of fi ve portfolios based on size (market value of equity) 
and fi ve portfolios formed on a generic factor characteristic corresponding to each fac-
tor style we analyze. More specifi cally, for value, we use book equity-to-market equity 
ratios (B/P); for momentum, prior 2–12M return; for quality, operating profi tability; for 
low risk, market beta; and for size, the inverse of the market value of a fi rm’s equity.

To construct each factor’s return series, we average the return on the top- and 
bottom-quintile portfolios. We take long positions in the top quintile, short the bot-
tom-quintile portfolios, and rebalance these portfolios at the end of each year, in 
December. Consequently, our value factor is the average return on the two value port-
folios (small and big value) minus the two growth portfolios (small and big growth). The 
momentum factor is the average return on the two winners’ portfolios (small and big 
winners) minus the average return on the two losers’ portfolios (small and big losers). 

EXHIBIT 2
Descriptive Statistics

NOTES: This exhibit presents summary statistics for our equity (Panel A) and fi xed-income (Panel B) samples. Country/region classifi ca-
tions are following MSCI. Columns 2 and 3 report the start and end date of our sample. Column 4 reports the total number of unique 
securities for each country/region throughout the entire sample period. Column 5 reports average market capitalization for equities 
and average amount of bonds outstanding in each country/region.

Panel A: Equity Sample

Panel B: Fixed-Income Sample

Region

Developed
Emerging

Region

Developed
Emerging

Start

Start

12/1993
12/1993

01/2000
01/2000

End

End

06/2022
06/2022

06/2022
06/2022

Total Number
of Stocks

Total Number
of Bonds

36,547
19,231

33,052
3,156

Average Size
(US$ billion)

Average Amount
Outstanding
(US$ billion)

3.484
2.312

0.643
0.125
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For quality, our long–short portfolio comprises the average return on the two robust 
operating profi tability portfolios (small and big robust) minus the two weak operating 
profi tability portfolios (small and big weak). The size factor ignores the second sort 
and is just the difference between the large- and small-cap quintile portfolios.

The low-volatility factor requires special treatment, because low-volatility stocks 
are expected to outperform high-volatility stocks only on a risk-adjusted bases. Since 
we sort our stocks based on market betas, the corresponding market exposures of 
the lower-quintile portfolios are signifi cantly smaller than those of the higher-quintile 
portfolios. The low-beta quintile portfolios have lower market betas than the average 
of the securities in the corresponding region (βH < 1). The high-beta quintile portfolios 
have higher betas than the corresponding market segment (βH > 1). Thus, to adjust 
for this difference requires modest leverage proportional to the ratio of market betas 
of the low- and high-quintile portfolios (βL/βH). We also rescale by the corresponding 
amount the short position in the high-beta portfolio to be < 1, introducing a small 
dollar imbalance funding by the risk-free rate. Consequently, the low-volatility factor 
(RLV) is constructed as follows:

R R R rR rLVR RLVR RL
L

H
H

LR rLR r
H

fR rfR r  1  1R R  1R R R r  1R rL  1L
L  1L R rHR r  1R rHR r ,R R= −R R  1= −  1R R  1R R= −R R  1R R
β

  1
β

  1
β

  1× −  1R r  1R r× −R r  1R rR rHR r  1R rHR r× −R rHR r  1R rHR rR r−R r
β

R r
β

R r
β

R r×R r

where RL is the return on the low-market-beta quintile portfolio, RH is the return on the 
high-market-beta quintile portfolio, and βL and βH are the market betas corresponding 
to the low- and high-quintile portfolio estimates over a prior period of 36 months 
against the corresponding regional market returns; rf is the risk-free rate.

Finally, for comparison reasons, we restrict the length of our sample period to 
the shortest available return series for each of the corresponding factors. Since the 
construction of the low-volatility factor requires three-year rolling beta estimates, our 
fi nal sample comprises 306 months of factor return data from January 1997–June 
2022 for two regions: developed and emerging markets. For brevity and to avoid being 
repetitive with the previous literature, we do not report per-country results, although 
these are also available upon request. Exhibit 3 (Panel A) summarizes the correlation 
matrix between the corresponding factors for both regions.

Although we do not impose strong priors on the correlation matrix presented in 
Exhibit 3, some interesting patterns emerge. First and foremost, factors diversify 
well across each other in both regions, with no extreme outliers. In line with previ-
ous research, the value and momentum factors correlate negatively; quality and low 
volatility show positive correlations in developed markets, but in emerging markets 
these seem to be rather uncorrelated.

For corporate bond data, we rely on monthly quoted bond prices and analytics 
from the Bloomberg Barclays Global Corporate Index, Bloomberg Barclays US High 
Yield Index, and Bloomberg Barclays Emerging Market Hard Currency Index, from Jan-
uary 2000–June 2022. For each bond, the data include the monthly total return as 
well as the excess return, or duration-hedged return, using quoted prices. The excess 
return is calculated by taking the total return of the bond and subtracting the total 
return of a maturity-matched treasury bond in the local currency. This return isolates 
the impact of the spread return from the interest rate return. In addition to return infor-
mation, the data contain offering amount, offering date, maturity date, coupon rate, 
coupon type, average bond rating, issuer, and sector information. Our fi nal sample 
is a comprehensive dataset of more than 36,200 developed and emerging market 
bonds and more than 3 million bond-month observations. The summary statistics 
for our bond sample are depicted in Exhibit 2 (Panel B).
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I n order to study the signifi cance of different factors to the cross section of cor-
porate bond returns, we form bivariate quintile portfolios each month from January 
2000–June 2022 by sorting on each factor while controlling for duration times spread 
(DTS; see Ben Dor et al. 2007) for value, low volatility, and size. For momentum, we 
control portfolios on size, fi nding that DTS controlling the portfolios negatively impacts 
premiums. Moreover, in line with previous fi ndings that show that momentum in bonds 
has the strongest effect at the lowest-rated securities, we confi ne our momentum 
factor to the BBB rated bonds in the universe. More specifi cally, for value, we use 
option-adjusted spread normalized by industry, rating, and maturity; for momentum, 
prior 2–6M return; for low risk, the duration of a bond; and for size, the inverse of the 
market value of a bond. Quintile portfolios are formed every month by fi rst sorting 
the corporate bonds based on DTS; then, within each quintile portfolio, bonds are 
sorted further into fi ve subquintiles based on their factor rank. The bonds are value 
weighted by amount outstanding in each subquintile. Finally, fi ve portfolios are formed 
by combining subquintiles across all of the quintiles. This methodology, under each 
DTS-sorted quintile, produces portfolios with similar DTS but with dispersion in factor 
exposures. We report the average monthly excess, or duration-hedged, returns of 
the portfolios.

EXHIBIT 3
Factor Correlations

NOTES: This exhibit presents the time-series correlation matrix between the selected factors in both equity (Panel A) and fi xed-income 
(Panel B) samples. Factor construction is discussed in the Data and Methodology section. Our equity sample runs from January 1997–
June 2022, and our fi xed-income sample runs from January 2000–June 2022.

Panel A: Equity Sample

Developed Markets

Emerging Markets

Panel B: Fixed-Income Sample

Developed Markets

Emerging Markets

Value
Momentum
Quality
Low Volatility
Size

Value
Momentum
Quality
Low Volatility
Size

Value
Momentum
Quality
Low Volatility
Size

Value
Momentum
Quality
Low Volatility
Size

Value

1.00
–0.27
0.03
0.20

–0.04

1.00
–0.24
–0.46
0.10
0.07

1.00
–0.34
0.10

–0.58
0.63

1.00
0.15
0.30
0.58

–0.24

Momentum

1.00
0.25
0.05
0.03

1.00
0.33
0.25

–0.12

1.00
–0.03
0.26

–0.31

1.00
0.12

–0.01
0.00

Quality

1.00
0.36

–0.17

1.00
–0.02
–0.19

1.00
0.05
0.20

1.00
0.23

–0.20

Low Volatility

1.00
–0.29

1.00
0.08

1.00
–0.35

1.00
–0.33

Size

1.00

1.00

1.00

1.00
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For the quality factor, we are looking at the return of higher-rated securities over 
lower-rated securities. These portfolios require special treatment, because rating is 
not a characteristic that lends itself easily to the quintile methodology. Instead, we 
form portfolios by rating where all bonds are value weighted by amount outstanding 
within each rating—AAA, AA, and so on. When more than one credit rating agency 
assigns a rating to a bond, we use the middle of three rating agencies or the worst of 
two. Since the credit betas of the higher-rated portfolio are lower than the lower-rated 
portfolios, we follow a similar methodology of adjustment in equity low volatility by 
using the DTS ratio. Specifi cally, we rescale the return of BBB bonds to calculate the 
return of quality

R R
DTSDTSDT

DTSDTSDT
DTADTADT

DTSDTSDT
rqualR RqualR RitR RitR Ry AR Ry AR Rity AitR RitR Ry AR RitR R A

BBB
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A

BBB
frfr  1  1R R  1R R

DT
  1

DTS
  1

SDTSDT
  1

DTSDT
R  1Ry A  1y AR Ry AR R  1R Ry AR R A  1A

BBB  1BBB ,R R= −R R  1= −  1R R  1R R= −R R  1R R  1× −  1R  1R× −R  1RBBB  1BBB× −BBB  1BBB − ×− ×A− ×A

where RA is the return on the higher-rated portfolio; RBBB, the return on the lower-rated 
portfolio; and DTSA and DTABBB are the market betas corresponding to the A and BBB 
portfolios; r f is the risk-free rate. Finally, we align the regional breakdown in fi xed 
income with equities.

The fi xed-income correlations in Exhibit 3 (Panel B) show strong diversifi cation 
and relatively low correlation among the factors across regions. Unlike the equity 
correlations, we do not see any consistent correlation patterns between value and 
momentum or quality and low volatility.

ROBUST RISK AND RETURN EVIDENCE

Following our practical framework to establish factor existence, we now discuss 
the risk and return evidence across the globe for both equity and fi xed-income factors. 
Our fi rst objective is to assess the effi cacy of the broad factor categories discussed in 
Exhibit 1 in forecasting the cross section of stock and bond returns in each regional 
universe. We present average annualized returns, annualized standard deviations, 
as well as the corresponding information ratios and t-statistics for each factor style 
in both equity and bond markets and across both regions. Exhibit 4 summarizes our 
results in the main sample.

Our fi rst set of results shows consistently positive factor performance across the 
two regional equity samples (see Exhibit 4: equity sample). Most equity factors deliver 
positive returns and information ratios in both regions of our sample. Note, however, 
that our results also show that the size premium is consistently the smallest in both 
regions. Moreover, while most equity factors deliver statistically signifi cant positive 
returns, this is not the case for the size factor, which does not show signifi cant 
t-statistics in any of the regions. Our fi ndings are in line with previous research that 
documents mixed results on the performance of size across the globe.

Looking at the fi xed-income performance (Exhibit 4: fi xed-income sample), we 
observe similar results, albeit with some key qualitative differences. Value, low vol-
atility, and quality deliver consistently strong performance across both regions. The 
momentum factor shows economically positive but statistically weak results. We fi nd 
that is mostly due to a lower beta bias in the long portfolios, which leaves the long–
short portfolio short credit beta. However, the size factor shows mixed results, with 
a very low premium in the developed sample and a negative premium in emerging 
markets. This fi nding is consistent with Richardson and Palhares (2018), who show 
a close to zero premium associated with size in investment-grade markets globally.
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To generalize, our fi rst set of results shows consistently positive performance for 
most premiums except for size. Even though the momentum factor in the fi xed-income 
sample shows insignifi cant t-statistics, it shows strongly signifi cant t-statistics in 
all regions in our equity samples. For both equities and bonds, the performance of 
momentum stays consistently positive. Contrary to momentum, the size factor shows 
a more erratic pattern as we navigate from region to region and across the two asset 
classes. Its performance fi gures fl uctuate around zero and are never signifi cant in 
either regional equity or fi xed-income cross sections.

Although our results generally show attractive factor performance across the 
globe and for both asset classes, they should be taken with a grain of salt. The factor 
portfolios constructed consider the entire universe of securities and, as such, might 
not survive various implementation constraints that investors have. We address this 
implementability issue in the next section.

EXHIBIT 4
Long–Short Factor Performance Characteristics for Generic Universes

NOTES: This exhibit presents performance characteristics for selected long–short factors in both equity and fi xed-income samples. 
Factor construction is discussed in the Data and Methodology section. This exhibit reports annualized returns, annualized standard 
deviations, annualized Information ratios, and corresponding t-statistics. Our equity sample runs from January 1997–June 2022, 
and our fi xed-income sample runs from January 2000–June 2022.

Equity Sample Fixed-Income Sample

Value

Momentum

Quality

Low Volatility

Size

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Developed

4.2%
10.9%

0.39
1.96

10.5%
16.2%

0.65
3.27

6.4%
7.0%
0.92
4.66

5.2%
7.3%
0.71
3.57

–2.3%
10.0%
–0.23
–1.16

Emerging

8.8%
7.8%
1.13
5.73

9.3%
10.0%

0.93
4.69

2.5%
5.0%
0.50
2.51

6.6%
7.5%
0.88
4.45

2.5%
13.3%

0.19
0.94

Developed

2.1%
1.4%
1.56
7.39

0.9%
4.1%
0.23
1.07

1.0%
1.7%
0.59
2.71

1.5%
2.1%
0.70
3.30

–0.1%
2.4%

–0.01
–0.04

Emerging

3.9%
3.6%
1.08
5.02

1.6%
5.2%
0.30
1.38

2.6%
4.5%
0.57
2.67

2.5%
4.5%
0.55
2.59

–0.2%
5.5%

–0.04
–0.16



20 | Factor Investing: From Theory to Practice WInter 2022

IMPLEMENTABILITY

In this section, we evaluate whether the broad factor styles considered in our 
study survive the implementability criterion. We take two simple approaches here. 
First, because our equity and fi xed-income universe considers all securities, some of 
the smaller names in our sample might not be directly investable, especially in the 
short leg of the factor portfolios. To address this issue, we exclude from the universe 
the bottom quintile of securities ranked on market capitalization and recalculate all 
factors for each region and in each asset class. Our results are presented in Exhibit 5.

In equities, the performance of factor premiums across the globe in the restricted 
universe is broadly consistent with our previous fi ndings. However, note that the value 
factor shows weaker performance and has lost its signifi cance in both regions in our 
equity sample. Its returns are insignifi cant but remain consistently positive in both 
developed and emerging market equity samples. The size factor, on the other hand, 
shows an even more dramatic underperformance. Excluding the smallest names in the 
equity universe turns the performance of size negative in both regions consistently. 

EXHIBIT 5
Long–Short Factor Performance Characteristics for Investable Universes

NOTES: This exhibit presents performance characteristics for selected long–short factors in both equity and fi xed-income samples. Factor 
construction is discussed in the Data and Methodology section. The investable universe is constructed by removing the smallest quintile 
of names (measured by market capitalization for equities and issue amount outstanding for fi xed income) sorted in December each year. 
This exhibit reports annualized returns, annualized standard deviations, annualized information ratios, and corresponding t-statistics. 
Our equity sample runs from January 1997–June 2022, and our fi xed-income sample runs from January 2000–June 2022.

Equity Sample Fixed-Income Sample

Value

Momentum

Quality

Low Volatility

Size

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Return (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Developed

1.9%
11.9%

0.16
0.82

7.8%
17.7%

0.44
2.24

6.8%
7.3%
0.94
4.74

5.1%
7.3%
0.71
3.57

–1.9%
8.1%

–0.24
–1.21

Emerging

3.0%
10.1%

0.29
1.49

8.7%
12.1%

0.71
3.61

3.8%
7.2%
0.52
2.63

6.5%
7.5%
0.88
4.43

1.6%
13.2%

0.12
0.61

Developed

2.0%
1.4%
1.43
6.74

1.0%
4.3%
0.23
1.08

1.0%
1.7%
0.59
2.76

1.4%
2.2%
0.64
2.99

0.0%
2.7%
0.00

–0.02

Emerging

3.0%
3.4%
0.88
4.15

1.9%
5.2%
0.37
1.71

2.6%
3.2%
0.81
3.82

2.5%
4.9%
0.51
2.39

–1.0%
3.5%

–0.29
–1.37
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This casts further doubts on the existence of a size premium in equity markets. 
Other than that, the performance of momentum, quality, and low volatility remains 
economically positive and statistically significant even after excluding the smaller 
names from the universe. In fixed income, the results are broadly unchanged. How-
ever, note that momentum t-statistics improve slightly in the larger and more liquid 
universe; although insignificant, they remain consistently positive. All in all, these 
results are again largely consistent and point toward a questionable size premium 
across equities and fixed income around the globe.

To summarize, our cross-asset findings in the investable universe are broadly con-
sistent with our previous results. First and foremost, the fact that equity value shows 
weaker significance is rather expected due to the long drawdown it has experienced in 
the recent growth cycle. Despite these results for equities, the value premium remains 
positive and significant in fixed income. Second, the momentum performance in fixed 
income shows a similar pattern; it shows positive but insignificant performance in 
fixed income but very strong and significant performance in equities. We find that 
the weaker t-statistics for the fixed-income momentum premium are mostly due to 
a lower beta bias in the long portfolios, which leaves the long–short portfolio short 
credit beta. Third, our results for quality and low volatility show consistency across 
all samples. Finally, the size premium performance remains questionable in both 
equities and fixed income.

Although we exclude the smallest names in the universe, some investors might 
still face short-sale constraints. Thus, the above factor strategies might remain unim-
plementable for investors interested in long-only portfolios. To address this issue, we 
take a second implementability test and reconstruct each factor for all regions and 
both asset classes by imposing long-only constraints. Essentially, we ignore the short 
sides of the portfolios and present our results against the corresponding regional 
benchmarks. One caveat here is for low-volatility long-only portfolios in equity and 
quality portfolios in fixed income where we present risk-adjusted outperformance 
figures against the corresponding regional benchmarks. Our results are presented 
in Exhibit 6.

Imposing long-only constraints brings forward some interesting results, which are 
again very much consistent with our previous findings. In our equity sample, all of 
our factor premiums except for size deliver positive performance across all regions. 
This includes the long-only value factors in both emerging and developed equities. 
The equity value premium is still insignificant in the developed region but becomes 
strongly significant in the emerging equities sample. Also, the low-volatility factor in 
equities consistently outperforms its corresponding benchmark in both regions (after 
risk adjustment). In line with our previous findings, the size premium shows an erratic 
and statistically insignificant pattern.

Similar to equities, the long-only constrained portfolios in fixed income are broadly 
consistent with our previous long–short results. We see statistically strong positive 
outperformance for value, quality, and low volatility. The momentum premium is con-
sistently positive and has gained some significance, although it remains rather weak. 
The results for size remain consistently insignificant, showing both weakly positive 
and negative returns in both samples.

Overall, our findings suggest that value, momentum, quality, and low-volatility 
factors show robust performance across the globe and both asset classes. The size 
factor, however, shows some erratic performance. Turning back to our framework to 
justify factor existence, we recommend that investors harvest the benefits of value, 
momentum, quality, and low volatility for both equity and fixed-income markets but 
remain cautious about allowing for size tilts in their portfolios.
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CONCLUSION

A large amount of literature has documented the existence of factor premiums 
across the globe and different asset classes. Given that hundreds of factors have 
been put forward as contenders of true risk and return drivers, however, there is an 
ongoing concern that many of the fi ndings reported in the literature might show attrac-
tive risk and return characteristics by mere luck. As a consequence, another stream 
of literature has emerged that proposes various multiple-testing techniques to scru-
tinize factor existence. Although the objective of these techniques is to reduce false 
positives, it naturally increases the probability of false negatives or missed opportu-
nities for important factor discoveries. Importantly, multiple-testing approaches are 
statistically based and fall under the menu of traditional hypothesis testing, thus 
ignoring prior economic beliefs that investors might have and that are crucial for 
optimal design of investment strategies.

EXHIBIT 6
Long-Only Factor Performance Characteristics for Investable Universes

NOTES: This exhibit presents performance characteristics for selected long-only factors in both equity and fi xed-income samples. 
Factor construction is discussed in the Data and Methodology section. The investable universe is constructed by removing the 
smallest quintile of names (measured by market capitalization for equities and issue amount outstanding for fi xed income) sorted in 
December each year. This exhibit reports annualized outperformance relative to the corresponding benchmark, annualized standard 
deviations, annualized information ratios, and corresponding t-statistics. The outperformance for the low-volatility factor in equities 
and the quality factor in fi xed income is beta-adjusted. Our equity sample runs from January 1997–June 2022, and our fi xed-income 
sample runs from January 2000–June 2022.

Equity Sample Fixed-Income Sample

Value

Momentum

Quality

Low Volatility

Size

Outperformance (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Outperformance (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Outperformance (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Outperformance (ann.) 
Standard deviation (ann.)
Information Ratio
t-statistic

Outperformance (ann.)
Standard deviation (ann.)
Information Ratio
t-statistic

Developed

1.1%
6.9%
0.16
0.79

4.1%
9.4%
0.44
2.23

2.9%
3.5%
0.82
4.14

4.4%
5.7%
0.78
3.95

–1.6%
8.7%

–0.19
–0.95

Emerging

2.7%
6.2%
0.43
2.19

4.7%
6.2%
0.77
3.89

2.3%
3.9%
0.59
2.97

4.9%
5.6%
0.87
4.40

2.4%
11.8%

0.20
1.03

Developed

1.2%
0.9%
1.3
6.15

0.8%
3.2%
0.26
1.22

0.2%
0.6%
0.39
1.64

0.7%
1.4%
0.45
2.13

0.1%
1.0%
0.04
0.04

Emerging

1.8%
2.3%
0.77
3.64

0.6%
2.1%
0.26
1.21

2.3%
4.2%
0.56
2.60

1.4%
2.8%
0.51
2.40

–0.4%
1.5%

–0.25
–1.20
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To our knowledge, this is the first study to put forward an evidence-based, 
intuitive, and simple framework of evaluating factor existence across asset classes. 
Our approach is simple in design but does not compromise on rigor, leaving investors 
with a menu of rules they could use to evaluate which factors to allow in their portfolios 
and define their investment philosophies. For a factor to exist, it should satisfy the 
following criteria: (1) economic theory, (2) robust risk and return evidence, (3) cross-as-
set and cross-region validation, and last but not least (4) implementability. Such a 
framework offers a practical way to leverage academic and practitioner research and 
use the factor zoo to one’s advantage, as a starting point to establish factor exis-
tence—not relying on potentially arbitrary statistical techniques, but rather focusing 
more on economic theory alongside empirical evidence.

We test this framework for a set of generic factors and evaluate their performance 
across the globe in developed and emerging markets and for two asset classes: 
equities and fixed income. Our equity sample runs from January 1997–June 2022, 
while our fixed-income sample runs from January 2000–June 2022.

Our findings suggest that value, momentum, quality, and low-volatility factors 
show robust performance across the globe and in both asset classes. The size factor, 
however, shows some erratic performance. Based on our results, we recommend 
that investors harvest the benefits of value, momentum, quality, and low-volatility 
factors for both equity and fixed-income markets but remain cautious about allowing 
for size tilts in their portfolios.

The framework proposed in this article can (and should) be readily extendable to 
other factor signals and/or broad factor categories. Having established a broad factor 
category, practitioners can use our paradigm to evaluate alternative signals that could 
help capture a factor better via, for example, more granular or timely data. These 
alternative signals should correlate with the underlying factor but might also deliver 
some additive alpha due to their efficacy. Our framework can also be extended to 
study factor existence in alternative asset classes, beyond equities and fixed income, 
and can accommodate alternative investability constraints that investors might have.
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