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Introduction

Quality investing consists of selecting more solvent and 
less risky stocks according to a set of ratios, usually refer-
ring to financial strength (Novy-Marx, 2013). Asness et al. 
(2019) defined quality stocks as those that were “safe, 
profitable and growing,” and even if investors are willing 
to pay a higher price for quality shares, markets under-
value them. Quality metrics, based exclusively on finan-
cial information, have been proposed to assess the effect of 
quality. Based on these ideas, several indexes have been 
launched like the MSCI World Quality Index, which con-
siders three main variables: return on equity (ROE), stable 
earnings growth (Earnings Variability), and low financial 
leverage (Debt to Equity). Taking the evolution from the 
period June 1994 to February 2021, there is a notable dif-
ference in the behavior of the Quality Index compared 
with the MSCI World Index. The profitability (gross 
returns annualized) of the Quality Index is greater than 300 
basic points while the Beta with respect to MSCI World is 
only 0.88 (MSCI, 2021).

However, the use of exclusively financial information 
(backward looking) may not be enough to identify 

companies that can maintain their attributes over time. 
Hanson and Dhanuka (2015) redefined “quality companies” 
as those incorporating sustainable competitive advantages 
that can be maintained or increased in the future. Companies 
with durable franchises have a higher probability of main-
taining their competitive advantages in the long term. In this 
sense, they proposed combining non-financial indicators 
with the quality financial metrics. The seminal papers of 
Deming (1982) and Juran (1982) indicated that quality is 
essential to have and maintain competitive advantages. 
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Having these can generate superior performance (see 
Barney, 1991; Newbert, 2008; Porter, 1980, 1981, 1985) 
although the main difficulty is detecting when they exist. 
In this article, we explore the Economic Moat, popularized 
by Warren Buffett, as one possible option. Morningstar 
determines the Economic Moat based on qualitative and 
quantitative information and classifies companies accord-
ing to their ability (wide moat), or inability (narrow moat 
or none moat) to have sustainable competitive advantages. 
The main attributes that determine the Economic Moat are 
the cost advantage, the efficient scale, intangible assets, 
network effects and switching costs (Morningstar, 2015). 
Several papers have studied the effect of the moat, with 
mixed results (Boyd, 2011; Gherde et al., 2010; Kanuri & 
McLeod, 2016; Liu & Mantecon, 2017; Morningstar, 
2020). Morningstar has created an index called Morningstar 
Wide Moat Focus, with U.S. companies identified as hav-
ing sustainable, competitive advantages and whose stocks 
are undervalued according to Morningstar Analysts. 
Recently, Morningstar (2020) showed how strong the 
Index performed even after a declining market, but there 
was no evidence of any effect from including the Economic 
Moat in the financial quality measures.

Other researchers proposed adding Environmental, 
Social and Governance (ESG) factors as a measure of 
quality. Indeed, some investors looked exclusively at ESG 
criteria to identify quality businesses (Hanson & Dhanuka, 
2015). The ESG metrics play an important role as proxies 
of sustainability performance (Widyawati, 2020). 
Furthermore, ESG factors were also considered a proxy of 
financial health (La Torre et  al., 2020; Lee et  al., 2010) 
whereas quality companies were considered less risky and 
more solvent. The lack of reliable metrics in ESG has been 
overcome with the recent launch of ESG ratings by several 
data providers like Bloomberg, Thomson Reuters, 
Morningstar, and Morgan Stanley Capital International 
(MSCI). Nevertheless, so far, investment quality has not 
considered either the Economic Moat or ESG factors to 
discriminate between high- and low-quality companies.

In addition, the quality strategy should consider the 
valuation so as to avoid stocks which are appealing due to 
their quality but are overvalued. According to Mead et al. 
(2013), such a consideration is necessary so that a quality 
strategy can be implemented but that the combination of 
both criteria would be the best strategy to generate sustain-
able long-term performance. Asness et al. (2019) turned to 
the QARP (quality at a reasonable price), meaning that 
quality stocks could be highly priced as long as the margin 
was narrow. By the same token, the QARP philosophy pro-
poses the combination of quality and undervaluation, 
blending a Quality indicator with the book-to-market ratio, 
showing a Sharpe ratio higher than that of the strategies 
based only on quality or value. The empirical results of 
QARP are mixed; several authors showed that the strate-
gies which combined quality and value (low price), using 

market-to-book ratio, performed better than those based 
only on value or quality (Novy-Marx, 2014; Piotroski & 
So, 2012) or did not improve when both criteria were 
mixed together (Lalwani & Chakraborty, 2018). In addi-
tion, Asness et  al. (2019) demonstrated that quality 
explained prices but only to a limited extent. In this article, 
we propose applying QARP using just the fundamental 
analyst valuations of the stocks to choose undervalued 
assets. Instead of book-to-price, we use the price-to-target 
ratio provided by Datastream.

Despite there being several studies about quality invest-
ment using financial indicators, little is known about the 
consideration of qualitative criteria, like competitive 
advantages and sustainability. Moreover, most of the strat-
egies have been evaluated without considering the QARP 
principle. In this article, we suggest analyzing the effect of 
combining conventional quality strategies with Economic 
Moat and ESG criteria, considering at the same time the 
fair price. In particular, we endeavor to answer three essen-
tial questions: (1) Which quality strategies are useful for 
predicting stock returns? (2) Is it useful to redefine quality 
with qualitative information? And, (3) does considering 
QARP principle improve quality strategies?

There is a gap in the literature bearing in mind that, to 
our knowledge, there is yet no evidence about the combi-
nation of quality investment with ESG criteria, competi-
tive advantages, and the analysts’ predictions. Our article 
significantly contributes by providing valuable insights 
into the impact of quality on stock performance. We build 
upon the work of prominent researchers like Greenblatt 
(2006, 2010), Piotroski (2000), Novy-Marx (2013), and 
Asness et al. (2019), who have proposed various quality 
indicators, such as return on invested capital (ROIC), 
F-Score, Gross profitability, and the “quality minus junk” 
(QMJ) strategy. By considering multiple quality indica-
tors, we enhance the selection of appropriate financial 
measures to implement effective quality strategies. In 
addition, our research study offers empirical evidence on 
the effect of competitive advantages on a stock’s perfor-
mance. Combining quality with the concept of “Economic 
Moat” allows for a better understanding of how competi-
tive advantages influence stock returns. Furthermore, our 
study is relevant to the literature on sustainable invest-
ments and incorporates the valuation of business analysts, 
thereby contributing to the ongoing debate regarding the 
impact of their recommendations on stock selection.

Our results show that quality stocks measured by the 
ROIC exhibit superior performance. The quintile of high 
ROIC stocks provides an excess alpha of 2.11 daily basic 
points above the other quintiles. Our research supports the 
importance of considering competitive advantages, 
whereby the incorporation of Economic Moat allows a bet-
ter discrimination between classic quality strategies. 
Related to ESG investment, buying stocks of high quality 
with high ESG scores implies paying a premium, although 
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the Economic Moat compensates for this disadvantage. If 
combined with quality investing, the Morningstar Star 
Rating is not significant, even though it is the average 
Price-to-Price target (analyst consensus). Investing in 
companies with the biggest ROIC (top quintile) combined 
with wide or narrow Economic Moats and the greater 
potential for revaluation given by the analyst consensus 
provides an excess alpha. Our results show that conven-
tional quality strategies (high ROIC, etc.) can be improved 
by incorporating companies’ competitive advantages 
(Economic Moats) and, above all, analyst consensus 
regarding the potential for stock revaluation (price-to-
price target ratio). Therefore, quality companies which 
have competitive advantages will obtain a better future 
performance and are recognized by the market with a 
higher valuation. However, the markets may take time to 
recognize this value since the incorporation of the average 
Price-to-Price target (Analyst consensus) increases the 
future performance.

The remainder of the article is laid out as follows: 
“Hypothesis development data and methodology” section 
describes the data, the variables, and the main descriptive 
statistics. “Results” section discusses the methodology and 
the results. Finally, “Robustness” section conducts some 
robustness tests and the “Conclusions” section concludes 
the article.

Hypothesis development data and 
methodology

Hypotheses development

There have been several measures used as quality proxies, 
although the most appropriate metric and the effect on per-
formance alike, are still open to debate. Grantham (2004) 
proposed an index based on low leverage, low earnings 
volatility, and high profitability. Later, Greenblatt (2010) 
mixed value with quality using ROIC in his strategy as the 
indicator of quality with good price, measured by EBIT/
EV ratio (Earnings before interest and taxes divided by 
Enterprise value). Blackburn and Cakici (2017) found evi-
dence of its usefulness in Europe, but not in the other mar-
kets throughout the period studied (1991–2016). The 
F-Score, proposed by Piotroski (2000), is an accounting 
measure that has been widely used as a quality indicator as 
well. Several studies have shown how useful this indicator 
is at identifying stocks likely to achieve higher perfor-
mance (Fama & French, 2006; Ng & Shen, 2016, 2020; 
Piotroski & So, 2012), helping to improve the results of 
value strategies. This evidence is also supported in differ-
ent geographical areas; Walkshäusl (2017, 2019) applied 
the F-score at European level, while Hyde (2018) and Ng 
and Shen (2020) showed the relationship between the 
F-score and yield in Australia and five Asian stock mar-
kets. Recently, Walkshäusl (2020) showed that the F-score 

was a good predictor of stock returns and profitability of 
companies using an international sample during the period 
2000–2018. In addition, although it was initially applied to 
stock value, it has recently shown its effectiveness in all 
types of stocks (Hyde, 2018; Ng & Shen, 2020; Piotroski 
& So, 2012; Walkshäusl, 2020). Gross profitability was 
justified by Novy-Marx (2013) as a quality metric that had 
much greater predictive power than other accounting ratios 
like return on assets (ROA) or ROE. Many expenses 
included in the traditional profitability ratios, like Research 
and development or advertising, reduce the net income but 
increase expectations in future results. Kalesnik and Kose 
(2014) confirm that gross profitability can predict stocks 
returns in the US market, but the returns are higher for 
portfolios based on F-score for the Asian markets (Ng & 
Shen, 2020). Finally, Asness et al. (2019) combined multi-
ple quality indicators to identify high-quality stocks by 
putting forward the “quality minus junk” (QMJ) strategy, 
which used 21 financial indicators and evidenced higher 
risk-adjusted returns. Considering several quality indica-
tors, our article contributes to the selection of appropriate 
financial measures to implement quality strategies:

Hypothesis 1 (H1): Firms with higher values in quality 
indicators outperform those with low quality.

Future performance of companies would be conditioned 
by the ability to maintain their competitive advantages in 
the long term. Despite the scarcity of research, some stud-
ies indicate that stocks with wide moats maintain their 
competitive advantages in the long term and outperform 
those with low moats (Boyd, 2011). Kanuri and McLeod 
(2016) found that wide moat portfolios had outperformed 
the S&P 500 and Russell 3000 indices in terms of several 
performance measures, including the Carhart four-factor 
model. Also, Morningstar (2020) analyzed the perfor-
mance of the Morningstar Wide Moat Index, stating that 
since its inception in 2007, it had generated an annual out-
performance of 363 basic points relative to the benchmark 
along with better behavior during falls. Nevertheless, Liu 
and Mantecon (2017), when comparing the performance 
of wide moat and narrow moat or no moat, saw an unex-
pected result whereby firms without any competitive 
advantage outperformed those with wide moats. So our 
second hypothesis is as follows:

Hypothesis 2 (H2): The combination of quality indica-
tors and Economic Moat can increase the performance 
of traditional quality strategies.

Given that sustainability is now an essential element, it is 
difficult to justify classifying a company as “quality” 
without also considering sustainability criteria. Some 
investors consider ESG factors to be proxies of financial 
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soundness with a significant amount of the literature on 
SRI and performance pointing toward a positive effect on 
financial performance (Eccles et  al., 2014; Schramade, 
2016). The meta-analysis conducted by Friede et  al. 
(2015) using 2,200 empirical studies showed that a sig-
nificant percentage of the papers supported a positive 
relationship between ESG and financial performance. 
However, the results using ESG ratings to evaluate stock 
performance are mixed. Glossner (2018) discovered that 
ignoring ESG risk had a negative impact on the portfolio 
performance of the U.S. market, with a four-factor alpha 
of –3.5% per year, after monitoring for industry and com-
pany characteristics. The author pointed to the unexpected 
ESG incidents and negative earnings as the factors for 
such a result to have occurred. Also, Kao et  al. (2018) 
show that the relationship of corporate social responsibil-
ity (CSR)–performance is not constant, recognizing the 
long-term benefits of CSR and Huang et al. (2020) do not 
find any effect of ESG on the value of the firms. But, 
Durán-Santomil et al. (2019) demonstrated that the level 
of performance for mutual funds with higher sustainabil-
ity scores had risen. Also, Soler-Domínguez et al. (2021), 
find a positive effect of sustainable stocks or mutual funds 
on performance and Mervelskemper and Streit (2017) 
show a positive valuation of the firms with an ESG report. 
On the contrary, Hübel et al. (2019) using the S&P 500 
ESG Factor-Weighted Index understood that the reason 
that it outperformed the S&P 500 was due to the weight-
ing methodology and exposure to size, investment and 
momentum factors, as opposed to ESG ratings. Finally, 
investors paid premiums for investing in high ESG stocks 
in the European market (La Torre et al., 2020), as in the 
case of green energy mutual funds (Martí-Ballester, 2019; 
Reboredo et  al., 2017). Our third hypothesis is as 
follows:

Hypothesis 3 (H3): Traditional quality strategies that 
consider sustainability criteria can increase the level of 
performance.

Some previous research has shown that analyst recom-
mendations are useful for predicting stock returns on prof-
itability. Thus, the purchase of shares with a high favorable 
consensus can generate an excess return (Barber et  al., 
2001); the quarterly selection based on analyst consensus 
also predicts the performance of shares (Jegadeesh et al., 
2004); the recommendations can help predict future 
returns (Howe et al., 2009); certain analysts possess skills 
(Crane & Crotty, 2020; Loh & Stulz, 2018) and give more 
favorable recommendations to under-priced stocks, lead-
ing to highly significant results in the US market (Azevedo 
& Müller, 2020). On the flip side, there are some authors 
who fail to find a positive relationship between recom-
mendations and long-term yields (Altinkili et  al., 2016; 

Da & Schaumburg, 2011), claiming that analysts can actu-
ally contribute to mispricing, even if the undervalued 
stocks with high mispricing and low consensus have posi-
tive future returns (Engelberg et  al., 2020; Guo et  al., 
2020). In this article, analyst recommendations are used in 
the QARP context, showing their suitability in designing 
quality strategies at a reasonable price. Our last hypothesis 
is as follows.

Hypothesis 4 (H4): The consideration of QARP based 
on analyst recommendations improves the performance 
of quality strategies.

Data

Our data consist of stocks with Morningstar Star Ratings 
from the U.S. market covering all quarters within the 
period 2014–2020 (28 in total). The stocks returns and the 
accounting data come from the merging of Morningstar 
and Eikon-Datastream databases. Following Asness et al. 
(2019), the accounting variables are at the end of the quar-
ter/fiscal year. We focus on U.S. stocks rated by 
Morningstar Analysts. Our final sample is comprised of 
803 stocks listed in the US market.1

Dependent variables.  We have used several measures for 
stock return. From the Morningstar Database, we have uti-
lized the quarterly return (Return), and different factor 
models. We estimate the following factor alphas with these 
models: the four-factor alpha (4F Alpha) with Carhart’s 
(1997) model; the five-factor alpha (5F Alpha) with the 
time series regression model, as proposed by Fama and 
French (2015, 2017); and the six-factor alpha (6F Alpha), 
with the model considered by Fama and French (2018), 
which is the 5F model augmented by Carhart’s momentum 
factor:
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where Rit is the daily stock i’s return on day t; RFt is the 
risk-free return on the 1-month U.S. treasury bill rate; 
MKTt is the excess return of the market portfolio; SMBt is 
the difference between diversified portfolio returns for 
small and large assets; HMLt is the difference between 
high book-to-market and low book-to-market portfolio 
returns; RMWt  is the difference between the returns for a 
diversified portfolio of robust and weak profitability 
assets; CMAt is the difference between portfolio returns for 
low (conservative) and high (aggressive) investment firms; 
finally, MOMt captures the momentum factor. The beta 
parameters in Equation (1) capture the sensitivity of excess 
returns to the factors, whereas the parameter αi t,  (alpha) 
denotes the risk-adjusted performance of stock i. For each 
quarter, we estimate the regression model in Equations (1), 
(2), and (3) for each stock i; we then obtain the quarterly 
stock’s i alpha using daily information for that quarter 
regarding the stock price excess return and information for 
the set of pricing factors, as sourced from the Kenneth 
French data library.2

Independent variables
Quality measures.  First of all, based on Greenblatt 

(2010) we use the ROIC as the first measure of quality. 
Second, we employ the F-score proposed by Piotroski 
(2000) based on accounting information as the sum of 
nine binary variables relative to profitability, liquidity, 
and operating efficiency. The higher the F-score value, the 
higher the quality assigned to the firm. The estimation has 
been performed with quarterly information from Eikon-
Datastream financial statements. Third, gross profitability, 
proposed as a quality measure by Novy-Marx (2013), has 
also been included. Finally, the Quality minus Junk strat-
egy is considered. Proposed by Asness et al. (2019), the 
measure combines multiple quality indicators to identify 
high-quality stocks. The authors created a quality control, 
namely, “quality minus junk” (QMJ), which combines 21 
indicators: profitability (six variables), ROA, ROE, gross 
profit on assets (GPOA), cash flow on assets (CFOA), 
gross margin (GMAR), and the fraction of earnings com-
posed of cash (i.e., minus accruals, ACC). Growth is 
defined as the total growth rate of five variables (the profit-
ability variables with the exception of ACC); Asness et al. 
(2019) defined growth companies as those whose ROA, 
ROE, CFOA, GPOA, and GMAR had grown to a greater 
degree in the last 5 years. Safety was defined as compa-
nies that had low beta (BAB), low indebtedness (LEV), 
low bankruptcy risk (O-score and Z-score), and low ROE 
volatility (EVOL). Finally, quality was the sum of the indi-
cators of profitability, growth, and safety. We estimate the 
QMJ measure regressing the excess returns of the stocks 
with the QMJ returns available in the AQR database.3

Economic Moat.  The competitive advantages of a 
firm are measured via the Economic Moat provided 

by Morningstar, an independent investment research 
firm widely used by investors. The Economic Moat is 
a structural feature that allows a business to sustain 
excess profits over a long period of time (Morningstar, 
2020). Without the moat, profits are more exposed to 
competition. The five sources of the moat are intangible 
assets, switching costs, network effect, cost advantage, 
and efficient scale. Morningstar awards companies with 
wide moats when they are confident that excess return 
will be generated for the next 10 years and will likely 
be maintained for the next 20 years. A business is rated 
with the narrow moat if normalized excess returns are 
expected in the next 10 years, seeing them converge to 
around its cost of capital soon thereafter.

ESG measurement.  Our sustainability variables have 
been obtained from the Refinitiv Eikon database on a quar-
terly basis, which is updated as soon as there is a fiscal 
year update or when a new controversy event is included 
(Refinitiv, 2021). The ESG Score is an overall company 
score based on the self-reported information in the envi-
ronmental (E), social (S), and governance (G) pillars. The 
estimation has been performed with quarterly information 
from Eikon-Datastream financial statements.

Analyst valuation.  Barber et  al. (2010) and Vidal-
Tomás and Alfarano (2021), among others, conclude 
that analysts’ stock recommendations and market senti-
ment can predict stock returns. To consider the effect of 
valuation on the analysis, we use the Morningstar Star 
Rating. This rating is based on the Price to Fair Value 
ratio (long-term intrinsic value). A stock rated with a 
3-star means its market price is near its fair value, 4- or 
5-star means the stocks are trading significantly below 
fair value, while 1- or 2-star means a stock with a quo-
tation meaning fully above fair value. We employ the 
variable Stars in our analysis because it is widely known 
that investors focus on ratings to make their decisions. 
We also employ the price-to-price target (price-to-price 
consensus of the market) from Datastream.

Controls.  In examining the effect of quality variables 
and the combinations with ESG scores, Economic Moat, 
and valuation analyst on a firm’s profitability, we moni-
tor firm characteristics widely recognized to be related 
to profitability in the literature (see, for example, Fama 
& French, 2008). Thus, in subsection “Regression anal-
ysis” we monitor the following: firm size, measured as 
the natural logarithm of the book value of total assets; 
leverage, measured as debt over total assets; sales over 
total assets; dividend payments, measured with a dummy 
variable that takes the value 1 if the firm pays dividends 
or 0 otherwise; price-to-book value; and industry sector. 
Table 1 summarizes the abovementioned variables and 
the source of the data.
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Descriptive analysis

Table 2 shows the main statistics of the variables analyzed. 
Panel data are strongly balanced, due to there being rela-
tively few companies that had not already started trading 
by the beginning of the period considered (2014). The 
mean value of the F-Score is 6.6, varying from a minimum 
value of 1 (0 is the theoretical minimum value) and a maxi-
mum of 9. This value means that the companies in the 
sample are considered to have a high average value of 
F-Score, which is explained by the sample selection 
(stocks with Morningstar Analyst ratings). Mean ROIC 
and the Gross margin to assets ratio take the values 1.7% 
and 7.9%, respectively. The average valuation of the 
Morningstar Analyst shares is close to the actual quotation, 
the average value of the price-to-fair value ratio being 
0.987; this means that stock prices are very close to their 
intrinsic values in mean although there are undervalued 
(ratio less than 1) and overvalued (ratio greater than 1) 
stocks in the sample. The distribution of the stocks is 
4.83% of the stocks in the overall sample with 1-star, 
23.17% with 2-star, 44.48% with 3-star, 23.16% with 
4-star, and 4.36% with 5-star. The average value of the 
variable Price-to-Price target (0.911) is lower compared 
with the one derived from Morningstar’s ratings. This sug-
gests that the market consensus views stocks as being 
more undervalued on average than what Morningstar 
Analysts estimate.

Quarterly excess (log) returns over risk-free interest 
rate (which is generally 0 or close to 0 in the period ana-
lyzed) is 1.62%. The daily four-factor alpha is –0.32. The 
values obtained from the four-, five-, and six-factor alphas 

are very similar. However, in terms of adjusted R2, the 
model that performs the best fit, with no major differences 
(mean values ranging from 0.327 to 0.346), is the six-fac-
tor model. In terms of Economic Moat, 21.68% of the sam-
ple (3,999 quarter observations) have a Wide Economic 
Moat, 5,335 have no Economic Moat, and 9,108 have a 
Narrow Economic Moat. The mean size of the companies 
is US$11 billion; leverage is nearly 33% and 74% of com-
panies pay dividends.

Methodology

Our framework of analysis is inspired by Fama and French 
(2008) and employs the two most common techniques in 
studying variable–return relations: portfolio sorts and 
firm-level cross-sectional regressions in the same way as 
Fama and MacBeth (1973). The first approach gives a 
good impression of how average returns and alphas vary 
with different quality variables. The second approach 
helps assess the incremental power of the quality variables 
for predicting subsequent stock returns in the presence of 
established determinants of the cross section.

Sorting methodology.  The methodology of sorting stocks 
into quintiles of variables is common in equity perfor-
mance literature (see, for example, Asness et  al., 2019; 
Fama & French, 2008; Ng & Shen, 2020). First, we sort 
the stocks into quintiles based on their quality variables. 
Next, we repeat the process, including ESG and Economic 
Moat, considering the valuation. After that, we compare 
the differences between the highest and the lowest quin-
tiles as well as the associated p values.

Table 1.  Variables and source of data.

Variables Metrics Source

Performance Return Morningstar
Alphas Own calculation based on daily return data of 

Morningstar and Kenneth French data library
Quality Measures F-score Own calculation based on Eikon-Datastream data

Gross profitability
ROIC

Eikon-Datastream

Beta QMJ Own calculation based on daily return data of 
Morningstar and AQR database

Competitive Advantages Economic moat Morningstar
Analyst Valuation Star Rating

Price to Price target
Morningstar
Eikon-Datastream

ESG ESG Score Eikon-Datastream
Controls Size

Leverage
Sales/Total Assets
Dividend Payments
Price-to-Book Value
Industry Sector

Eikon-Datastream

ROIC: return on invested capital; QMJ: quality minus junk; ESG: Environmental, Social and Governance.
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Regression analysis.  The previous portfolio analysis 
ignores cross-section information and fails to monitor 
many factors that could simultaneously impact the rela-
tionship between performance and quality. In this sec-
tion, we analyze the effect of quality, both including 
Economic Moat and ESG, on performance, measured 
with six-factor alphas monitoring size, leverage, sales to 
assets, and price to book. We also examine the relation-
ship among QARP using several metrics (Morningstar 
Star Rating, Price-to-Price target consensus and price to 
book). We look into the cross-section relationship 
between quality and risk-adjusted returns at stock level 
using the Fama and MacBeth (1973) regression of the 
one-quarter-ahead six-factor alphas. This methodology 
has been very common for evaluating quality strategies 
(Hyde, 2018; Ng & Shen, 2020; Walkshäusl, 2020). In 
the regression, we use various lagged dummies relating 

to the fourth and fifth quintiles to analyze whether the 
investment in the highest quality stocks allows a higher 
alpha to be obtained. To evaluate the impact of Quality 
on the performance of U.S. stock returns, we have used 
the following model:

Alpha

Controls
it i t i t

i t

6 5 41 1 2 1� � �

�
� �

�

� � �

�

q quality q quality, ,

, 11 �� i t, ,
	 (4)

where Alpha it6  is the six-factor alpha of stock i in quarter 

t, and the β  parameters account for the effect of the differ-
ent measures of quality (F-score, Gross margin, ROIC, and 
QMJ) on stock performance. The control variables 
included in Controlsi t, −1 are size, leverage, sales to assets, 
price to book, dividends and several dummies relative to 
the industry.

Table 2.  Descriptive statistics.

Variable N M SD Min Max

Return_Inv_Capital (ROIC) 19,959 0.017 0.130 –13.992 6.504
F-Score 18,625 6.583 1.449 1.000 9.000
Gross_Margin 20,385 0.079 0.073 –0.526 6.380
Quality Minus Junk (QMJ) 21,346 –0.696 1.130 –13.747 10.707
ESG score 19,900 54.797 21.011 0.207 94.537
Morningstar Star Rating 18,160 2.990 0.912 1 5
Price-to-Price Target 19,408 0.911 0.741 0.012 29.975
Return 21,255 1.6256 19.623 –263.620 691.310
4F Alpha 21,338 –0.323 0.419 –5.262 5.430
R2_adj_4F Alpha 21,336 0.327 0.205 –1.100 1.000
5FAlpha 21,335 –0.321 0.427 –5.496 9.423
R2_adj_5F Alpha 21,333 0.330 0.205 –1.349 0.955
6F Alpha 21,334 –0.322 0.423 –5.857 6.067
R2_adj_6F Alpha 21,332 0.346 0.209 –2.578 0.952
Firm Size 20,299 23.122 1.572 10.244 27.208
Leverage 18,980 0.334 0.221 0 3.945
Sales to assets ratio 20,200 0.197 0.165 0.000 1.494
Dividends 20,402 0.744 0.436 0 1
Price-to-book 19,991 10.463 172.281 0.030 15,430.070

This table describes the main statistics of the variables used. N represents the number of case studies in the overall sample (quarterly information 
from March 2014 to December 2020), M is the mean value, SD is the standard deviation, and Min and Max represent the minimum and maximum 
values respectively. ROIC is the return on invested capital. F-score is the sum of nine binary variables relative to profitability, liquidity and operating 
efficiency. Gross_Margin is the company’s net sales revenue minus its cost of goods sold. QMJ (quality minus junk), proposed by Asness et al. (2019), 
is a measure that combines multiple quality indicators to identify high-quality stocks. ESG Score is an overall company score based on the self-
reported information in the environmental (E), social (S), and governance (G) pillars. Morningstar Star Rating is a rating that classifies with 3-star 
stocks where market price is near its fair value, 4- and 5-star stocks trading significantly below fair value, and 1- and 2-star stock with a quotation 
meaningfully above fair value. Price-to-Price Target is the price consensus of the market from Datastream (A ratio above (below) 1 indicates that 
the stock’s price is higher (lower) than the mean analyst´s estimation of its fair value. Return is the quarterly return obtained from the Morningstar 
database. 4F Alpha is the alpha of the four-factor model of Carhart (1997). 5F Alpha is the five-factor time series regression model as proposed by 
Fama and French (2015, 2017). 6F Alpha is the six-factor model (6F Alpha) considered by Fama and French (2018) which is the five-factor model 
augmented by Carhart’s (1997). R2_adj_4F (5F, 6F) Alpha is the adjusted R2 of the daily regression of Equations (1), (2), and (3). Firm Size is the 
natural logarithm of the book value of total assets. Leverage is the total debt divided by total assets; sales over total assets; Dividend is a dummy 
variable equal to 1 if the firm pays dividends and 0 otherwise. Price-to-book value is the division of the company’s stock price per share by its book 
value per share.
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Results

Do companies with high quality perform better 
than those with low quality?

Table 3 shows the mean values of the different perfor-
mance metrics (returns, of four-, five-, and six-factor 
alpha) for the quintiles of the four quality variables used 
(QMJ, F-score, Gross margin, and ROIC). For each 
quality variable, we divide the sample into five groups 
so that there are an equal number of companies for each 
quarter. This gives five ordered quintiles, where the first 
quintile (or Q1) represents the quantity of companies 
with the worst/low-quality ratios in each quarter and the 
fifth quintile (or Q5) is the group with the highest values 
for the selected quality indicator. Row Q5-Q1 (H-L) rep-
resents the mean difference in values for the different 
performance metrics for the upper quintile (High) minus 
the lower quintile (Low). There are significant positive 

differences in performance for the different metrics ana-
lyzed for the four quality metrics used, unlike F-score 
and return where the differences are positive but not sig-
nificant. For example, an investor who invests long on a 
diversified portfolio of stocks from the top quintile (Q5) 
of ROIC and goes short on a diversified portfolio of 
stocks from the bottom quintile (Q1) of ROIC obtains on 
average quarterly return of more than 2.45% (Q5-Q1, 
H-L). The daily four-factor alpha difference is 0.0468 
basic points. The variable that has the greatest effect on 
Q5-Q1 for return is the Gross margin to assets ratio, 
while in alphas it is the FSCORE.

Following with the regression analysis, as can be seen 
in the first model estimated in Table 4, the average coef-
ficients of the cross-sectional regressions are significant 
in strategies which choose companies in the highest 
quintiles classified by the F-score (q5fscore and 
q4fscore) or, alternatively, high ROIC (q5roic and 
q4roic).4 In particular, the strategies based on picking 

Table 3.  Portfolios of stocks formed on lagged quality variables.

Variables Quintiles Return 4F alpha 5F alpha 6F alpha

ROIC Q1 (Low) 0.7677 –0.3625 –0.3505 –0.3565
Q2 1.194 –0.3393 –0.334 –0.336
Q3 1.1058 –0.3367 –0.3381 –0.3368
Q4 2.1341 –0.3269 –0.3282 –0.3276
Q5 (High) 3.2131 –0.3157 –0.3151 –0.3177
Q5-Q1 (H-L) 2.4453*** 0.0468*** 0.0354*** 0.0388***

F-Score Q1 (Low) 1.611 –0.3375 –0.3275 –0.3331
Q2 0.7203 –0.3511 –0.3503 –0.3498
Q3 3.5986 –0.2771 –0.2769 –0.2747
Q4 1.4847 –0.4096 –0.4101 –0.4106
Q5 (High) 2.449 –0.2663 –0.2663 –0.2672
Q5-Q1 (H-L) 0.8379 0.0712*** 0.0611*** 0.0659***

Gross margin Q1 (Low) 0.1464 –0.3526 –0.3417 –0.3445
Q2 0.5098 –0.347 –0.344 –0.3448
Q3 1.7818 –0.3289 –0.3261 –0.3303
Q4 2.9672 –0.3228 –0.3225 –0.3237
Q5 (High) 3.0923 –0.3258 –0.3272 –0.3268
Q5-Q1 (H-L) 2.9459*** 0.0268*** 0.0145* 0.0177**

QMJ Q1 (Low) 0.038 –0.3587 –0.3471 –0.3503
Q2 2.0382 –0.3353 –0.3332 –0.3338
Q3 2.1341 –0.3292 –0.3287 –0.3293
Q4 1.8137 –0.3303 –0.3308 –0.3318
Q5 (High) 1.8117 –0.3296 –0.3292 –0.3299
Q5-Q1 (H-L) 1.7736*** 0.0292*** 0.0178** 0.0204**

ROIC: return on invested capital; QMJ: quality minus junk.
This table presents average quarterly returns and risk-adjusted returns for portfolios denoted from the first to the fifth quintile as Q1 to Q5. 
Quintile portfolios are based on ascending sorts of companies by four types of quality investing (F-score, ROIC, Gross margin, and QMJ) at the 
beginning of quarter t, reconfigured at the beginning of quarter t + 1 when new information is released. Return are log quarterly returns, and 4F 
alpha, 5F alpha, and 6F alpha are the daily estimation of the Equations (1), (2), and (3), that is, the Carhart’s (1997) four-factor model, the Fama 
and French’s (2015, 2017) five-factor model and the five-factor model augmented with the momentum factor. Q5-Q1 denotes the difference in 
profitability between a portfolio that is long in Q1 assets and short in Q5 assets.
*, **, and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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high ROIC companies provide the most excess alpha, 
namely, 2.11 daily basic points and 1.53, respectively. 
However, both gross margin (GM) and quality minus 
junk (QMJ) are not significant. The results obtained for 
ROIC support the empirical evidence found by Blackburn 
and Cakici (2017) while the higher performance of the 
stocks with higher F-score support Fama and French 
(2006), Piotroski and So (2012), and Ng and Shen 
(2016). Nevertheless, the gross margin to total assets 
(GM) and QMJ are not significant, implying that our 
results do not support quality strategies based exclu-
sively on these indicators, unlike what Novy-Marx 
(2013) or Asness et al. (2019) find. Our results partially 
support Hypothesis 1, as not all quality indicators enable 
the design of outperforming quality strategies, limited to 
those based on ROIC and F-Score. Thus, this study con-
tributes to providing evidence about the indicators that 
allow for configuring more consistent strategies.

Does the combination of quality and economic 
moat increases the performance of traditional 
quality strategies?

Table 5 shows the portfolio investment strategies that com-
bine the four quality indicators and their quintiles (Q1 and 
Q5) with the Economic Moat. Since Economic Moat can 
take only three possible values (wide, narrow, and none), 
the investment in a portfolio of companies with wide or 
narrow competitive advantages has been compared with 
others that do not have them. In general, there are signifi-
cant and positive differences between the alpha obtained 
from a portfolio of companies with a wide or narrow 
Economic Moat and those that do not have a moat. For 
example, in the top quintile of the QMJ indicator, stocks 
with competitive advantages have, on average, 0.0855 
more six-factor alpha than those without advantages, and 
this difference is significant at the 99% level. In the case of 

Table 4.  Fama–MacBeth cross-sectional regressions for quarterly six-factor alpha.

Variable ROIC F-score Gross margin QMJ

Constant –0.2000** –0.1842* –0.1988** –0.1926**
q5fscore 0.0113*  
q4fscore 0.0143***  
q5gma 0.0018  
q4gma 0.0063  
q5roic 0.0211***  
q4roic 0.0153***  
q5qmj 0.0081
q4qmj 0.0037
Firm size –0.0049** –0.0057*** –0.0050** –0.0055**
Leverage 0.0159 0.0123 0.0098 0.0113
Sales to assets ratio –0.0133 –0.006 –0.003 –0.0008
Dividends –0.004 –0.0033 –0.0014 –0.0027
Price-to-book 0.0001 0.0002*** 0.0002* 0.0001*
Industry dummies
  BasicM 0.0055 0.0081 0.0094 0.0135
  Communications –0.0245 –0.0211 –0.0213 –0.0163
  ConsCyc –0.0395* –0.0390* –0.0357 –0.0309
  ConsDef –0.0056 –0.0008 –0.0016 –0.0017
  Energy –0.0557** –0.0556** –0.0543** –0.0485*
  Health –0.0188 –0.0175 –0.0129 –0.0093
  Indust –0.019 –0.017 –0.0139 –0.0093
  RealState –0.0236 –0.0056 –0.0222 –0.0215
  Technological –0.015 –0.0148 –0.0121 –0.0058
N 16,344 15,431 16,643 16,644
R2 .1169 .1121 .1179 .1161

ROIC: return on invested capital; QMJ: quality minus junk.
This table presents the Fama–MacBeth regressions of the one-quarter-ahead six-factor alpha (in percentages) for several quality dummy variables, 
q5 and q4 along with control variables for the U.S. stock market. q5 and q4 are dummy variables that take the value 1 for stocks in the fifth or 
fourth quintile for each quality measure (ROIC, F-score, Gross Margin [gma], and QMJ) and 0 otherwise. We use several control variables. Firm Size 
is the natural logarithm of the book value of total assets. Leverage is the total debt divided by total assets. Dividends is a dummy variable equal to 1 
if the firm pays dividends and 0 otherwise. Sales to Assets Ratio and Price-to-book value are the division of the company’s stock price per share by its 
book value per share. We also control for industry effect inserting several dummies by industry. The sample is unbalanced and includes quarterly 
information from March 2014 to December 2020.
*, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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returns, the difference is only significant and positive in 
the case of gross margin. An investment strategy in compa-
nies of the top quintile of gross margin and competitive 
advantages (wide or narrow) reports an average quarterly 
return 1.08% higher than an investment strategy in compa-
nies of the top quintile of gross margin but without com-
petitive advantages. When we look at the difference 
between Quintiles 1 and 5 of a quality variable, we find 
that in most cases the quality metrics continue to differen-
tiate the performance of a stock portfolio.

Now, we analyze the effect of combining the profitabil-
ity of the best quintiles from the various quality indicators 
and the Economic Moat (Wm denotes Wide Moat, Nm 
means Narrow Moat and, No refers to No Moat). The 
results (Table 6) indicate that the incorporation of Moat 
allows for better discrimination between the classic high-
quality strategies that provide excellent performance and 
those that do not. In particular, the strategies of investing 
in companies with a high F-score but without Moat do not 

result in a greater alpha, unlike those of the fourth quintile 
of the ROIC. It can also be seen how alpha increases to a 
greater extent in the combinations of high ROIC with wide 
or narrow moat, when compared with selecting companies 
based exclusively on ROIC. In addition, new strategies are 
also identified using gross margin and QMJ, which after 
considering the competitive advantages provides a greater 
alpha. Therefore, our research supports the second hypoth-
esis, showing that the economic moat can help to improve 
the configuration of quality-based strategies that outper-
form those based exclusively on financial measures. Also, 
this research is in line with the empirical evidence about 
the importance of considering competitive advantages to 
achieve better performance in line with Boyd (2011), 
Gherde et  al. (2010), Kanuri and McLeod (2016), and 
Morningstar (2020). Nevertheless, in this case, we show 
that in the context of quality strategies they help perform 
the better screening, identifying those that provide better 
performance.

Table 5.  Portfolios of stocks formed on lagged quality variables and Economic Moat.

Variable Performance 
metric

Quintiles Economic moat (Wide & narrow) 
-none & narrow

None Wide & narrow

ROIC Return Q1 (Low) 0.2243 0.0482 0.1760
Q5 (High) 2.5864 2.9693 0.3829
Q5-Q1 (H-L) 2.3621* 2.9210***  

6F alpha Q1 (Low) –0.4139 –0.3487 0.0651***
Q5 (High) –0.3456 –0.3305 0151
Q5-Q1 (H-L) 0.0682*** 0.0182*  

F-score Return Q1 (Low) 1.0268 1.3045 0.2777
Q5 (High) 1.6845 2.4122 0.7277
Q5-Q1 (H-L) 0.6577 1.1076**  

6F alpha Q1 (Low) –0.3755 –0.3371 0.0384***
Q5 (High) –0.3444 –0.2613 0.0832***
Q5-Q1 (H-L) 0.0311 0.0758***  

Gross margin Return Q1 (Low) –0.2534 –0.1242 0.1291
Q5 (High) 1.995 3.0727 1.0778*
Q5-Q1 (H-L) 2.2483** 3.1970***  

6F alpha Q1 (Low) –0.3951 –0.3474 0.0477***
Q5 (High) –0.4031 –0.3297 0.0734***
Q5-Q1 (H-L) –0.0086 0.0177*  

QMJ Return Q1 (Low) –0.6900 –0.2391 0.4504
Q5 (High) 1.0260 1.8503 0.8246*
Q5-Q1 (H-L) 1.7150 2.0894***  

6F alpha Q1 (Low) –0.3838 –0.3503 0.0334**
Q5 (High) –0.4139 –0.3284 0.0855***
Q5-Q1 (H-L) –0.0301* 0.0220**  

This table shows the quarterly mean performance of U.S. stocks for Quintiles 1 and 5 from four types of quality investing (F-score, ROIC, Gross 
margin and QMJ) and Economic Moat. Q5-Q1 denotes the difference in profitability between the low and high portfolios. F-score is the sum of nine 
binary variables relative to profitability, liquidity, and operating efficiency. Gross_Margin is the company’s net sales revenue minus its cost of goods 
sold. QMJ (Quality Minus Junk), proposed by Asness et al. (2019), is a measure that combines multiple quality indicators to identify high-quality 
stocks. ROIC is the return on invested capital. Return is the quarterly return obtained from the Morningstar database. 6F Alpha is the six-factor 
model (6F Alpha) considered by Fama and French (2018) which is the five-factor model augmented by Carhart’s (1997).
*, **, and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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Does the combination of quality and ESG 
increase the performance of traditional quality 
strategies?

Given that from a theoretic perspective, ESG investment 
can improve the selection of assets, in Table 7 the portfolio 
investment strategies that combine the four quality indica-
tors and their quintiles (Q1 to Q5), along with the quintile 
results of ordering the shares for each 4-month period 
based on ESG score are shown. It can be observed that the 
previous performance differences for Quintiles 5 minus 1 

as a function of the four quality variables are generally 
consistent for the different ESG quintiles. However, when 
we look at the differences between the ESG quintiles (last 
column), on average, the selection of portfolios adopting 
these criteria once quality has been used can worsen per-
formance results. For instance, within the top quintile of 
the ROIC indicator, stocks with high ESG Scores exhibit, 
on average, 0.0435 less six-factor alpha compared with 
those with low scores, and this difference is statistically 
significant at the 95% confidence level. In general, the 
Q5-Q1 investment in ESG factors, previously considering 

Table 6.  Fama–MacBeth cross-sectional regressions for quarterly six-factor alpha including Economic Moat.

Variable ROIC F-score Gross margin QMJ

Constant –0.2784*** –0.2442** –0.2761*** –0.2727***
q5fscoreWm 0.0053  
q4fscoreWm 0.0123*  
q5fscoreNm 0.0154*  
q4fscoreNm 0.0168***  
q5fscoreNom 0.0041  
q4fscoreNom 0.0117  
q5gmaWm 0.0135*  
q4gmaWm 0.0127  
q5gmaNm 0.011  
q4gmaNm 0.0039  
q5gmaNom –0.0108  
q4gmaNom 0.0096  
q5RoicWm 0.0225***  
q4RoicWm 0.0193***  
q4RoicNm 0.0163**  
q5RoicNm 0.0235***  
q5RoicNom 0.0232*  
q4RoicNom 0.0118  
q5qmjWm 0.0118
q4qmjWm 0.0042
q5qmjNm 0.0165**
q4qmjNm 0.008
q5qmjNom 0.0043
q4qmjNom 0.0034
Size –0.0017 –0.0032 –0.0018 –0.0022
Leverage 0.0056 0.0016 0.0023 –0.0003
Sales to Assets Ratio –0.0189 –0.0088 –0.0084 –0.0045
Dividends –0.0001 0.0003 0.0015 0.0005
Price-To-Book 0.0001 0.0002 0.0001 0.0001
Industry Dummies Yes Yes Yes Yes
N 14,487 13,919 14,754 14,756
R2 .1318 .1275 .1357 .1311

ROIC: return on invested capital; QMJ: quality minus junk.
This table presents the Fama–MacBeth regressions of the one-quarter-ahead six-factor alpha (in percentages) for several quality dummy variables 
along with control variables for the U.S. stock market. q5 and q4 are dummy variables that take the value 1 for stocks in the fifth or fourth quintile 
for each quality measure (ROIC, F-score, Gross Margin [gma], and QMJ) and 0 otherwise combined with Wide Moat (Wm), Narrow Moat (Nm) or 
No Moat (Nom); and 0 otherwise. We use several control variables. Firm Size is the natural logarithm of the book value of total assets. Leverage is 
the total debt divided by total assets. Dividends is a dummy variable equal to 1 if the firm pays dividends and 0 otherwise. Sales to Assets Ratio and 
Price-to-book value is the division of the company’s stock price per share by its book value per share. We also control for industry effects by inserting 
several dummies by industry. The sample is unbalanced and includes quarterly information from March 2014 to December 2020.
*, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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the quintiles formed by the quality measures, destroys 
value (negative and significant coefficients).

Once we have analyzed the combination of Quality and 
Moat, we can then proceed to evaluate the effect of incor-
porating the ESG factors (see Table 8). The results in this 
case show a negative effect on performance that counter-
acts the positive effect of quality and moat, totally or par-
tially. The results, while significant, present a contrary 
sign to what was proposed in Hypothesis 3, which sug-
gests that considering sustainability criteria can increase 
the level of performance. Similarly, the results indicate 
that investing in stocks with high ESG entails paying a 
premium, in line with La Torre et al. (2020) and Reboredo 
et al. (2017). To put it another way, we could say that a way 
of investing in ESG without assuming the premium that 
goes with it would be to opt for quality companies with a 
wide or narrow moat, since the excess of profitability 
would compensate for the negative effect of the ESG.

Does the consideration of QARP improve the 
performance of quality strategies?

In Table 9, we show the portfolio investment strategies that 
combine the four quality indicators and their quintiles (Q1 
and Q5), with the undervaluation/overvaluation from the 
consensus of the market. In general, there are differences in 
the profitability obtained from a portfolio of companies 
between Quintiles 1 and 5 regardless of the quality metric 
used and across the different quintiles of the Price-to-Price 
target variable. Most importantly of all, however, are the 
findings obtained in the last column. Since the Q1 portfolio 
in the Price-to-Price target variable is made up of the quin-
tile of companies with the lowest value of the ratio, invest-
ing in the most undervalued companies (long Q1 position 
and short Q5 position) provides great results for investors.

Now, in Table 10 we analyze the combination of the 
four quality indicators and their quintiles (Q1 and Q5) with 

Table 7.  Portfolios of stocks formed on lagged quality variables and ESG.

Variable Performance 
metric

Quintiles ESG scores Q5-Q1 
(H-L)

Q1 (Low) Q2 Q3 Q4 Q5 (High)

ROIC Return Q1 (Low) 3.0047 1.2674 0.4786 –0.4802 –1.5310 –4.5357***
Q5 (High) 4.8778 2.6167 2.7512 2.9872 2.0702 –2.8076***
Q5-Q1 (H-L) 1.1580* 1.3493 2.2727* 3.4674*** 3.6013***  

6F Alpha Q1 (Low) –0.3623 –0.3878 –0.4082 –0.3630 –0.3651 –0.0028
Q5 (High) –0.3120 –0.3389 –0.3491 –0.3326 –0.3555 –0.0435**
Q5-Q1 (H-L) 0.0503* 0.0489* 0.0592* 0.0304 0.0096  

F-Score Return Q1 (Low) 3.0193 2.0128 1.3345 1.1173 1.1211 –1.8981**
Q5 (High) 5.1950 3.1357 2.1289 1.3985 1.6828 –3.5122***
Q5-Q1 (H-L) 2.1757 1.1229 0.7944 0.2812 0.5617 –

6F Alpha Q1 (Low) –0.3510 –0.3725 –0.3425 –0.3291 –0.3493 0.0017
Q5 (High) –0.2017 –0.2247 –0.2853 –0.3206 –0.3178 –0.1161***
Q5-Q1 (H-L) 0.1493*** 0.1478*** 0.0572** 0.0085 0.0315  

Gross margin Return Q1 (Low) 1.3781 0.6871 0.6478 0.1327 –0.2255 –1.6036*
Q5 (High) 4.6888 4.0248 1.7890 2.2743 2.0403 –2.6485***
Q5-Q1 (H-L) 3.3107*** 3.3377*** 1.1412 2.1416** 2.2658**  

6F Alpha Q1 (Low) –0.3319 –0.3253 –0.3399 –0.4075 –0.3580 –0.0261*
Q5 (High) –0.3468 –0.3607 –0.3511 –0.3191 –0.3715 –0.0247*
Q5-Q1 (H-L) –0.0149 –0.0353* –0.0112 0.0884*** –0.0135  

QMJ Return Q1 (Low) 2.2986 –0.5152 –0.3879 –1.5839 –1.2157 –3.5143***
Q5 (High) 2.9355 1.2655 1.6320 2.2606 1.4432 –1.4923*
Q5-Q1 (H-L) 0.6370 1.7807** 2.0199* 3.8446* 2.6588**  

6F Alpha Q1 (Low) –0.3670 –0.3881 –0.4062 –0.3668 –0.3257 0.0413**
Q5 (High) –0.3312 –0.3652 –0.3369 –0.3374 –0.3438 –0.0126
Q5-Q1 (H-L) 0.0358* 0.0229 0.0693*** 0.0294* –0.0182  

ESG: Environmental, Social and Governance.
This table shows the quarterly mean performance of U.S. stocks for Quintiles 1 and 5 from four types of quality investing (F-score, ROIC, Gross 
margin, and QMJ) and ESG scores. Q5-Q1 denotes the difference in profitability between the low and high portfolios. F-score is the sum of nine 
binary variables relative to profitability, liquidity and operating efficiency. Gross margin is the company’s net sales revenue minus its cost of goods 
sold. QMJ (quality minus junk), proposed by Asness et al. (2019), is a measure that combines multiple quality indicators to identify high-quality 
stocks. ROIC is the return on invested capital. Return is the quarterly return obtained from the Morningstar database. 6F Alpha is the six-factor 
model (6F Alpha) considered by Fama and French (2018) which is the five-factor model augmented by Carhart’s (1997).
*, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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the Morningstar Star Ratings. Bolster et al. (2016) found 
that Morningstar ratings are effective for distinguishing 
between the most overvalued (1-star) and undervalued 
(5-star) equities for the US market. Our study shows that 
once the stocks have been ordered according to the quality 
metrics in quintiles, the stars are still useful for improving 
the performance of an investment portfolio in terms of 
returns. However, when we observe the coefficients asso-
ciated with the six-factor alpha metric, in general, stars are 
less effective because most of the coefficients are not 
significant.

Now, we address the effect of considering QARP in the 
regression models. To do this, we include three variables, 
namely, Price to book (PtoBook), as in previous studies 
about quality investment such as Novy-Marx (2014) and 
Asness et al. (2019), the Morningstar Star Rating (Stars), 
which takes into account the relationship between price and 
fair value and which represents a greater undervaluation the 

higher the rating, and, finally, the Price-to-Price target 
(Pricetotarget) of the market consensus, provided by 
Datastream. First, we analyze the effect on return and six-
factor alpha (Alpha6) of strategies based on choosing 
stocks in each quarter within a given quintile. The results 
obtained (Table 11) show that in the case of the most com-
mon ratio (Price to book), the effect on both indicators is 
negative and significant in contrast with Asness et  al. 
(2019), Novy-Marx (2014), and Piotroski and So (2012). In 
addition to this, the star ratings are not significant, but it is 
the average price to target (consensus of analysts) where a 
positive and greater effect is clearly observed for stocks 
with a greater potential of appreciation according to the 
analysts’ predictions. With this in mind, we can deduce that 
the average analyst recommendations can help predict 
future returns (Azevedo & Müller, 2020; Howe et al., 2009) 
and to improve traditional quality strategies. Taking this 
into consideration, we can observe that analysts’ opinions 

Table 8.  Fama–MacBeth cross-sectional regressions for quarterly six-factor alpha including Economic Moat and ESG.

Variable ROIC F-score Gross margin QMJ

Constant –0.2273** –0.2240** –0.2393** –0.2357**
q5fsWmoatHesg 0.0079  
q5fsNmoatHesg 0.0085  
q4fsWmoatHesg 0.0105*  
q4fsNmoatHesg 0.0066  
q5gmaWmoatHesg 0.0164**  
q4gmaWmoatHesg 0.0078  
q5gmaNmoatHesg 0.0036  
q4gmaNmoatHesg –0.0058  
q5RoicWmoaHesg 0.0165***  
q4RoicWmoaHesg 0.0127*  
q5RoicNmoaHesg 0.0083  
q4RoicNmoaHesg 0.0061  
q5qmjWmoatHesg 0.0067
q4qmjWmoatHesg 0.0053
q5qmjNmoatHesg 0.0148*
q4qmjNmoatHesg 0.0065
Size –0.0035 –0.0037* –0.0031 –0.0032
Leverage –0.0039 0.0005 –0.0019 –0.004
Sales to assets ratio –0.0127 –0.0088 –0.0083 –0.0049
Dividend –0.003 –0.0034 –0.0011 –0.0025
Price-to-book 0.0001 0.0002 0.0001 0.0001
Industry Dummies Yes Yes Yes Yes
N 14,024 13,455 14,282 14,284
R2 .1253 .1229 .1264 .126

ESG: Environmental, Social and Governance; ROIC: return on invested capital; QMJ: quality minus junk.
This table presents the Fama–MacBeth regressions of the one-quarter-ahead six-factor alpha (in percentages) for several quality dummy variables 
along with control variables for the U.S. stock market q5 and q4 are dummy variables that take the value 1 for stocks in the fifth or fourth quintile 
for each quality measure (ROIC, F-score, Gross Margin [gma], and QMJ) combined with Wide Moat (Wm), Narrow Moat (Nm) or No Moat (Nom) 
and High ESG (Hesg) (fifth or fourth quintile). We use several control variables. Firm Size is the natural logarithm of the book value of total assets. 
Leverage is the total debt divided by total assets. Dividends is a dummy variable equal to 1 if the firm pays dividends and 0 otherwise. Sales to Assets 
Ratio and Price-to-book value are the division of the company’s stock price per share by its book value per share. We also control for industry effect 
by inserting several dummies by industry. The sample is unbalanced and includes quarterly information from March 2014 to December 2020.
*, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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regarding asset valuation are valuable information for 
designing investment strategies, in line with what we pro-
posed in Hypothesis 4. In addition, our study suggests that 
other indicators such as the Price to Book ratio or 
Morningstar’s rating have not demonstrated predictive 
ability on future performance, questioning their validity in 
identifying undervalued quality assets.

Finally, in Table 12 we show the results of the quality 
and moat strategies combined with the Pricetotarget, as 
they were the only ones that were significant in the previ-
ous models. The results show an increase in abnormal 
returns for certain strategies that bet on quality and Moat, 
combined with the smallest Price to target, that is, the big-
gest difference between the market price and the objective 
price. In particular, ROIC is the quality indicator that pro-
vides the greatest excess alpha, together with gross margin, 
while F-score and QMJ have most of their coefficients non-
significant. The results obtained indicate that conventional 

quality strategies can be improved through the incorpora-
tion of the company’s competitive advantages, as meas-
ured by the Economic Moat, and, above all, by the 
consensus of analysts regarding the potential for stock 
revaluation. The ROIC is the most consistent measure 
because it is significant in all the models and achieves the 
higher difference in performance. Our results are consist-
ent with the “magic formula” proposed by Greenblatt 
(2010), which emphasizes buying stocks with high ROIC.

Robustness

We have controlled for unobserved heterogeneity by cross-
section and over time by including year-by-year fixed 
effects. In addition, due to control by heteroskedasticity 
and autocorrelation, we have used clustered standard 
errors by year and fund (Petersen, 2009), and estimated the 
Driscoll and Kraay (1998) standard errors correction, 

Table 9.  Portfolios of stocks formed on lagged quality variables and price-to-price target.

Variable Performance 
metric

Quintiles Price-to-price target Q5-Q1
(H-L)

Q1 (Low) Q2 Q3 Q4 Q5 (High)

ROIC Return Q1 (Low) 2.2241 1.1081 0.5417 –1.8316 –3.1084 –5.3325**
Q5 (High) 5.7147 4.9528 2.3373 2.8494 1.2221 –4.4926***
Q5-Q1 (H-L) 3.4906*** 3.8447*** 1.7956*** 4.6810** 4.3305***  

6F alpha Q1 (Low) –0.3225 –0.3224 –0.3458 –0.3757 –0.3911 –0.0686***
Q5 (High) –0.2831 –0.3049 –0.3214 –0.3240 –0.3434 –0.0602***
Q5-Q1 (H-L) 0.0393* 0.0175 0.0243 0.0517** 0.0477**  

F-Score Return Q1 (Low) 4.3303 1.3566 0.9826 0.0806 –1.9854 –6.3156***
Q5 (High) 4.9859 1.9247 3.2771 2.1137 –0.3681 –5.3540***
Q5-Q1 (H-L) 0.6556 0.5681 2.2946** 2.0331** 1.6173 –

6F alpha Q1 (Low) –0.2919 –0.3076 –0.3238 –0.3568 –0.3548 –0.0628***
Q5 (High) –0.2429 –0.2981 –0.2662 –0.2776 –0.2503 –0.0074
Q5-Q1 (H-L) 0.0490* 0.0094 0.0575*** 0.0792*** 0.1044***  

Gross 
margin

Return Q1 (Low) 1.0725 0.3919 –0.0602 –0.5551 0.0163 –1.0562
Q5 (High) 6.4286 4.5203 3.1644 1.9536 –0.2147 –6.6433***
Q5-Q1 (H-L) 5.3561*** 4.1284*** 3.2246*** 2.5087*** –0.2310 –

6F alpha Q1 (Low) –0.3240 –0.3591 –0.3505 –0.3503 –0.3134 0.0106
Q5 (High) –0.2706 –0.3037 –0.3246 –0.3405 –0.3671 –0.0964***
Q5-Q1 (H-L) 0.0534*** 0.0554*** 0.0258 0.0097 –0.0537***  

QMJ Return Q1 (Low) 1.8726 0.3333 –0.8478 –3.0912 –4.5447 –6.4173***
Q5 (High) 4.1966 1.6748 2.7402 1.0947 1.0376 –3.1590***
Q5-Q1 (H-L) 2.3240* 1.3415 3.5879*** 4.1859*** 5.5823*** –

6F alpha Q1 (Low) –0.3396 –0.3161 –0.3607 –0.3491 –0.3500 –0.0104
Q5 (High) –0.2613 –0.3256 –0.2959 –0.3341 –0.3512 –0.0899***
Q5-Q1 (H-L) 0.0783*** –0.0095 0.0648*** 0.0150 –0.0012  

This table shows the quarterly mean performance of U.S. stocks for Quintiles 1 and 5 from four types of quality investing (F-score, ROIC, 
Gross margin, and QMJ) and Price-to-Price target. Q5-Q1 denotes the difference in profitability between the low and high portfolios. 
F-score is the sum of nine binary variables relative to profitability, liquidity, and operating efficiency. Gross_Margin is the company’s net sales 
revenue minus its cost of goods sold. QMJ (quality minus junk), proposed by Asness et al. (2019), is a measure that combines multiple quality 
indicators to identify high-quality stocks. ROIC is the return on invested capital. Return is the quarterly return obtained from the Morningstar 
database. 6F Alpha is the six-factor model (6F Alpha) considered by Fama and French (2018) which is the five-factor model augmented by 
Carhart’s (1997).
*, **, and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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which is consistent with the two abovementioned situa-
tions as well as with cross-sectional dependence. In Table 
13, we only show the results of the Driscoll and Kraay 
(1998) because the results are quite similar when Petersen 
(2009) is used. As can be seen, gross margin and ROIC 
continue to be the only significant variables in combina-
tion with the economic moat and the analyst price consen-
sus, and the coefficients remain significant and with values 
very similar to those of the Fama–MacBeth estimations.

As seen in Table 14, the positive effect of quality invest-
ing on performance is confirmed for all the performance 
indicators, but partially (only F-score and ROIC) in the 
regression models (H1). Therefore, our work verifies the 
positive impact of implementing quality strategies, but not 
all the metrics. The consideration of moat contributes to 
increase the quality strategies performance supporting 
Hypothesis 2, but again only for the F-score and ROIC 
measures. Contrary to hypothesis 3, our results show that 

the consideration of ESG reduces the performance and in 
general investors pay a premium investing in ESG. 
Nevertheless, the combination of ESG with quality and 
moat strategies is a way of investing without assuming the 
premium and, in some cases, achieving a positive result. 
Finally, the consideration of QARP principle, using the 
analyst’s recommendations based on the consensus of the 
market, improves the performance of traditional quality 
strategies, supporting H4.

Conclusions

Many investors select their investments in stocks based 
on quality indicators. One open question in the literature 
is the following: Which investing metrics and ratios are 
the best for stock selection? In this article, we focus on 
four well-known metrics (F-score, ROIC, Gross margin, 
and the QMJ factor). However, picking stocks based 

Table 10.  Portfolios of stocks formed on lagged quality variables and Morningstar Star Rating.

Variable Performance 
metric

Quintiles Morningstar Star rating 5-star – 
1-star

1-star 2-star 3-star 4-star 5-star

ROIC Return Q1 (Low) –0.7181 –0.1534 –1.5819 –0.5701 13.7013 14.4195***
Q5 (High) 2.8000 2.1350 2.3697 4.7653 12.0563 9.2563***
Q5-Q1 (H-L) 3.5181* 2.2884* 3.9516* 5.3353** –1.6450 –

6F alpha Q1 (Low) –0.4447 –0.3404 –0.3720 –0.4209 –0.3658 0.0788*
Q5 (High) –0.3719 –0.3245 –0.3216 –0.3623 –0.2843 0.0876
Q5-Q1 (H-L) 0.0728* 0.0159 0.0505*** 0.0586** 0.0816  

F-Score Return Q1 (Low) 1.8174 0.1385 –0.3093 0.8932 14.0474 12.2301***
Q5 (High) –0.6257 1.6748 1.0191 4.2532 13.5396 14.1653***
Q5-Q1 (H-L) –2.4431 1.5363* 1.3283* 3.3600** –0.5078  

6F alpha Q1 (Low) –0.4041 –0.3161 –0.3409 –0.4006 –0.3382 0.0659*
Q5 (High) –0.3761 –0.2401 –0.2852 –0.3125 –0.2210 0.1551**
Q5-Q1 (H-L) 0.0281 0.0761*** 0.0557*** 0.0881*** 0.1172*  

Gross margin Return Q1 (Low) 0.3816 –0.1057 –1.3041 –1.3072 10.1775 9.7959***
Q5 (High) 2.3305 1.9834 2.5275 3.8049 10.2386 7.9081***
Q5-Q1 (H-L) 1.9490 2.0890*** 3.8316*** 5.1120*** 0.0611  

6F alpha Q1 (Low) –0.3966 –0.2877 –0.3742 –0.4286 –0.3381 0.0585
Q5 (High) –0.3702 –0.3482 –0.3347 –0.3845 –0.3023 0.0679
Q5-Q1 (H-L) 0.0265 –0.0605*** 0.0395*** 0.0441** 0.0359  

QMJ Return Q1 (Low) 3.3539 0.3667 –2.1243 –1.8991 10.1782 6.8242*
Q5 (High) 0.2512 0.9674 1.2734 3.2357 9.3306 9.0794***
Q5-Q1 (H-L) –3.1027** 0.6007 3.3978*** 5.1347*** –0.8475  

6F alpha Q1 (Low) –0.3036 –0.3444 –0.3603 –0.4136 –0.3398 –0.0362
Q5 (High) –0.3904 –0.3218 –0.3325 –0.4006 –0.4293 –0.0389
Q5-Q1 (H-L) –0.0868** 0.0226 0.0278** 0.0130 –0.0895**  

This table shows the quarterly equal-weighted performance of U.S. stocks for Quintiles 1 and 5 from four types of quality investing (F-score, 
ROIC, Gross margin, and QMJ) and Morningstar Star Rating. Q5-Q1 denotes the difference in profitability between the low and high portfolios. 
F-score is the sum of nine binary variables relative to profitability, liquidity, and operating efficiency. Gross_Margin is the company’s net sales 
revenue minus its cost of goods sold. QMJ (quality minus junk), proposed by Asness et al. (2019), is a measure that combines multiple quality 
indicators to identify high-quality stocks. ROIC is the return on invested capital. Return is the quarterly return obtained from the Morningstar 
database. 6F Alpha is the six-factor model (6F Alpha) considered by Fama and French (2018) which is the five-factor model augmented by 
Carhart’s (1997).
*, **, and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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exclusively on quality indicators excludes a set of factors 
that can explain future performance. Our results show 
that, among the four metrics analyzed, the one that can 
improve the stock selection when it is analyzed in isola-
tion is the ROIC indicator. In the literature, the ROIC 
metric does not usually attract the same level of interest 
as other indicators like the ROA or ROE ratios. When we 
analyze the effect of combining the profitability of the 
best quintiles of the various quality indicators (ROIC and 
the other three metrics) and the Economic Moat, our 
results show that all the combinations of high ROIC (top 
quintile) and Wide or Narrow Economic Moat obtain a 
positive and significant excess of alpha, but in general 
not in terms of return.

In recent years, some researchers and asset managers 
have proposed including ESG factors as a measure of qual-
ity or combining them in quality investing. Investing in 
quality companies with high ESG causes a lower alpha. 
Consequently, investors in the U.S. market would be will-
ing to accept lower performance in companies with high 
ESG; in other words, they would be paying an ESG pre-
mium. However, if, in addition to the previous two criteria, 

we select companies that have wide competitive advan-
tages, it is possible to invest in quality companies and high 
ESG without sacrificing profitability.

The combination of quality investing, competitive 
advantages, and price valuation shows that when both cri-
teria are combined, it is possible to pick stocks that outper-
form the rest of the sample in the period analyzed. To find 
outperformers, it is necessary to combine quality espe-
cially with undervalued stocks.

Our article shows that solvent and profitable companies 
are recognized with a value premium that increases for 
those with competitive advantages but decreases for more 
sustainable ones. These results, in addition to being impor-
tant for investors, are also important for guiding managers 
on the drivers that create value in the company.

Our article has some limitations. We measure the effect 
of performance using lagged variables on t – 1 and 28 
quarters of data. In addition, we have focused on analyzing 
the U.S. equity market, so other markets should be studied 
for greater robustness with results or, on the contrary, to 
obtain disparate results by markets (absence of ESG pre-
mium, etc.).

Table 11.  Fama–MacBeth cross-sectional regressions for quarterly six-factor alpha for QARP.

Variable Return Alpha-6F Return Alpha-6F Return Alpha-6F

q1PtoBook –0.018 –0.0194**  
q2PtoBook –0.0198* –0.0194**  
q3PtoBook –0.0133** –0.0112*  
q4PtoBook –0.0138*** –0.0129***  
q2stars –0.0046 –0.0042  
q3stars 0.0006 –0.0006  
q4stars –0.0039 –0.0095  
q5stars –0.008 –0.0141  
q1pricetotarget 0.0444*** 0.0494***
q2pricetotarget 0.0319*** 0.0368***
q3pricetotarget 0.0258*** 0.0285***
q4pricetotarget 0.0156*** 0.0178***
Size –0.0018 –0.0045** –0.0002 –0.002 –0.003 –0.0062***
Leverage –0.0076 0.0038 –0.0074 0.0013 –0.0049 0.0091
Sales to Assets Ratio 0.0132 –0.0029 0.0163 –0.0061 0.0167 –0.0009
Dividends –0.0064 –0.001 –0.0059 0.0021 –0.0004 0.005
Price to Book 0.0002 0.0002 0.0003* 0.0002***
Constant 0.0807 –0.1931* 0.0248 –0.2692*** 0.0689 –0.1935**
Industry Dummies Yes Yes Yes Yes Yes Yes
N 16,644 16,646 14,610 14,610 16,061 16,063
R2 .1997 .119 .1995 .1266 .2109 .1289

QARP: quality at a reasonable price.
This table presents the Fama–MacBeth regressions of the one-quarter-ahead six-factor alpha (in percentages) for several quality dummy variables 
along with control variables for the U.S. stock market q5 and q4 are dummy variables that take the value 1 for stocks in a given quintile of the 
variables Price to book (PtoBook), star rating (stars) or Price to target (pricetotarget). We use several control variables. Firm Size is the natural 
logarithm of the book value of total assets. Leverage is the total debt divided by total assets. Dividends is a dummy variable equal to 1 if the firm pays 
dividends and 0 otherwise. Sales to Assets Ratio and Price-to-book value are the division of the company’s stock price per share by its book value per 
share. We also control for industry effect by inserting several dummies by industry. The sample is unbalanced and includes quarterly information 
from March 2014 to December 2020.
*, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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Table 12.  Fama–MacBeth cross-sectional regressions for quarterly six-factor’s alpha including Economic Moat and QARP.

Variable ROIC F-score Gross margin QMJ

Constant –0.2610*** –0.2416** –0.2720*** –0.2614***
q5FsWmq1PT 0.0081  
q5FsWmq2PT 0.0141  
q5FsNmq1PT 0.0045  
q5FsNmq2PT –0.012  
q4FsWmq1PT 0.0535**  
q4FsWmq2PT 0.0107  
q4FsNmq1PT 0.0177  
q4FsNmq2PT 0.0051  
q5gmaWmq1PT 0.0230  
q5gmaWmq2PT 0.0673***  
q5gmaNmq1PT 0.0370*  
q5gmaNmq2PT 0.0145  
q4gmaWmq1PT 0.0345*  
q4gmaWmq2PT 0.0159  
q4gmaNmq1PT 0.0303**  
q4gmaNmq2PT 0.0215*  
q5RoicWmq1PT 0.0602***  
q5RoicWmq2PT 0.0454***  
q5RoicNmq1PT 0.0618***  
q5RoicNmq2PT 0.0138  
q4RoicWmq1PT 0.0444**  
q4RoicWmq2PT 0.0261**  
q4RoicNmq1PT 0.0309**  
q4RoicNmq2PT 0.0274***  
q5qmjWmq1PT 0.0419*
q5qmjWmq2PT 0.0118
q5qmjNmq1PT 0.0168
q5qmjNmq2PT 0.0160
q4qmjWmq1PT 0.0000
q4qmjWmq2PT 0.0043
q4qmjNmq1PT 0.0000
q4qmjNmq2PT 0.0000
Size –0.0024 –0.0032* –0.002 –0.0023
Leverage 0.0003 0.0015 0.0006 –0.0038
Sales to Assets Ratio –0.0172 –0.0136 –0.0136 –0.0078
Dividends 0.0024 0.0007 0.0029 0.0012
Price-to-Book 0.0002 0.0002 0.0002 0.0002
Industry Dummies Yes Yes Yes Yes
N 14,025 13,477 14,286 14,288
r2 .1358 .1273 .1345 .1298

QARP: quality at a reasonable price; ROIC: return on invested capital; QMJ: quality minus junk.
This table presents the Fama-MacBeth regressions of the one-quarter-ahead six-factors alpha (in percentages) on several quality dummy variables 
along with control variables for the U.S. stock market. q5 and q4 are dummy variables that take the value 1 for stocks in the fifth or fourth quintile 
for each quality measure (F-score, Gross Margin [gma], ROIC, and QMJ) combined with Wide Moat (Wm), Narrow Moat (Nm) or No Moat (Nom) and 
the price to target (first or second quintile [q1PT and q2PT]). We use several control variables. Firm Size is the natural logarithm of the book value 
of total assets. Leverage is the total debt divided by total assets. Dividends is a dummy variable equal to 1 if the firm pays dividends and 0 otherwise. 
Sales to Assets Ratio and Price-to-book value are the division of the company’s stock price per share by its book value per share. We also control 
for industry effect by inserting several dummies by industry. The sample is unbalanced and includes quarterly information from March 2014 to 
December 2020.
*, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table 13.  Driscoll and Kraay regressions for quarterly six-factor alpha including Economic Moat and QARP.

Variable ROIC F-score Gross margin QMJ

Constant –0.0914 –0.0802 –0.1028 –0.0909
q5FsWmq1PT 0.0094  
q5FsWmq2PT 0.0142  
q5FsNmq1PT 0.0113  
q5FsNmq2PT –0.0072  
q4FsWmq1PT 0.0703***  
q4FsWmq2PT 0.0266*  
q4FsNmq1PT 0.0213  
q4FsNmq2PT 0.0097  
q5gmaWmq1PT 0.0072  
q5gmaWmq2PT 0.0530***  
q5gmaNmq1PT 0.0409***  
q5gmaNmq2PT 0.0102  
q4gmaWmq1PT 0.0450***  
q4gmaWmq2PT 0.0201**  
q4gmaNmq1PT 0.0286***  
q4gmaNmq2PT 0.0203**  
q5RoicWmq1PT 0.0547***  
q5RoicWmq2PT 0.0535***  
q5RoicNmq1PT 0.0528***  
q5RoicNmq2PT 0.0173  
q4RoicWmq1PT 0.0497***  
q4RoicWmq2PT 0.0220**  
q4RoicNmq1PT 0.0240*  
q4RoicNmq2PT 0.0275**  
q5qmjWmq1PT 0.02330
q5qmjWmq2PT 0.0240*
q5qmjNmq1PT 0.02080
q5qmjNmq2PT 0.01750
q4qmjWmq1PT 0.00000
q4qmjWmq2PT 0.01590
q4qmjNmq1PT 0.00000
q4qmjNmq2PT 0.00000
Firm Size –0.002 –0.0029** –0.0016 –0.002
Leverage 0.0016 –0.0004 –0.0005 –0.0041
Sales to Assets Ratio –0.0217 –0.0189 –0.0198 –0.0143
Dividends –0.0016 –0.0012 –0.0005 –0.0016
Price-To-Book 0.0000 0.0000 0.0000 0.0000
Industry Dummies Yes Yes Yes Yes
N 14,025 13,477 14,286 14,288
r2 .7505 .7475 .7497 .7494

QARP: quality at a reasonable price; ROIC: return on invested capital; QMJ: quality minus junk.
This table presents the Fama–MacBeth regressions of the one-quarter-ahead six-factors alpha (in percentages) on several quality dummy variables 
along with control variables for the US stock market. q5 and q4 are dummy variables that take the value 1 for stocks in the fifth or fourth quintile 
for each quality measure (F-score, Gross Margin [gma], ROIC, and QMJ) combined with Wide Moat (Wm), Narrow Moat (Nm), or No Moat (Nom) and 
the price to target (first or second quintile [q1PT and q2PT]). We use several control variables. Firm Size is the natural logarithm of the book value 
of total assets. Leverage is the total debt divided by total assets. Dividends is a dummy variable equal to 1 if the firm pays dividends and 0 otherwise. 
Sales to Assets Ratio and Price-to-book value are the division of the company’s stock price per share by its book value per share. We also control 
for industry effect by inserting several dummies by industry. The sample is unbalanced and includes quarterly information from March 2014 to 
December 2020.
*, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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Notes

1.	 We exclude from our analysis stocks from the financial sec-
tor (banks, insurance companies, etc.).

2.	 See http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/ 
data_library.html.

3.	 See www.aqr.com.
4.	 In relation to the sector control variables, it can be observed 

that the Energy and Construction cyclical sectors destroy 
value in the analyzed sample, considering the other factors.
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