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La Responsabilité Sociétale des Entreprises
et l’Efficience des Marchés Financiers

Résumé
Cette thèse se compose de trois études empiriques (chapitre2, chapitre 3 et chapitre 4) qui
examinent l’impact de la responsabilité sociétale des entreprises (RSE) sur l’efficience des
marchés financiers. Notre objectif est de contribuer à la littérature portant sur les implications
financières de la RSE à travers l’impact de cette dernière sur l’efficience des marchés financiers.
Afin d’étudier cette relation, nous examinons en premier lieu l’impact de la RSE sur le
mispricing. Ensuite, nous analysons la relation en profondeur en se focalisant sur la relation
entre la RSE et les deux sources de mispricing proposées par la finance comportementale : le
sentiment de l’investisseur qui crée le mispricing et les limites à l’arbitrage qui empêchent les
arbitragistes d’exploiter les opportunités de mispricing (Jacobs, 2015).
Dans le chapitre 2, les résultats de l’étude de l’impact de la RSE sur le mispricing s’alignent
avec les études qui supportent une relation complexe entre la RSE et la valeur de la firme
(Servaes and Tamayo, 2013 ; Surroca et al., 2010) suggérant que la RSE n’est pas
systématiquement liée aux fondamentaux de l’entreprise mais qu’elle peut être associée à des
dynamiques sociales et institutionnelles sans rapport avec les fondamentaux. L’information
sociale s’avère difficile à comprendre et à interpréter d’une façon objective et toutes les
informations concernant la RSE ne sont pas égales en termes de pertinence. Nous trouvons
également que l’impact positif de la RSE sur le mispricing est moins prononcé en période de
crise ce qui confirme la théorie des perspectives (Tversky and Kahneman, 1979). Durant les
périodes de chocs négatifs, les “noise traders”, limitent leurs transactions ce qui réduit la
probabilité d’exploiter les opportunités de spéculation des transactions des “noise traders”. Les
investisseurs sont alors à la recherche d’une assurance contre leur exposition à des nouvelles
dramatiques durant les périodes de pessimisme. La RSE représente un mécanisme d’assurance
en période de crise (Lins et al. (2017).
Dans le chapitre 3, l’analyse de la relation entre la RSE et le sentiment de l’investisseur montre
que les firmes performantes en termes de RSE sont plus sensibles au sentiment de l’investisseur.
La RSE semble ainsi faire partie des facteurs qui amplifient l’irrationalité des investisseurs,
conformément à ce que prédit la théorie socio-psychologique (Orlitzky, 2013). La complexité
du concept de RSE ainsi que la relation ambivalente entre la RSE, la valeur de la firme et
l’asymétrie d’information contribuent à la propagation du “bruit” sur les marchés financiers.
Pareillement, les résultats de la relation en période de crise s’alignent parfaitement avec nos
résultats précédents et les travaux empiriques de Lins et al., (2017). Quand “tout va bien”, les
investisseurs jugent la RSE inutile pour la performance de l’entreprise. Toutefois, quand “les
choses tournent mal”, ils considèrent la RSE comme un mécanisme d’assurance (Godfrey,
2005).
Finalement, dans le dernier chapitre, la RSE apparaît ainsi comme étant positivement liée aux
limites à l’arbitrage en raison de l’incertitude informationnelle qu’elle engendre au vu des couts
élevés qu’elle implique et de la volatilité des cash-flow futures qui en découle. La RSE intègre
ainsi les limites à l’arbitrage liées aux couts de transaction à travers son impact négatif sur la
liquidité du titre, en ligne avec la théorie de l’agence (Jensen and Meckling, 1976). Nos résultats
sont également cohérents avec la théorie du surinvestissement (Barnea and Rubin, 2010)

confirmant la relation positive entre la RSE et le risque spécifique de la firme à cause de
l’enracinement des dirigeants. La performance sociale amplifie les limites à l’arbitrage ce qui
rend l’arbitrage plus couteux et plus risqué.
Globalement, on suggère que la performance sociale est un déterminant important de
l’efficience des marchés financiers.
Mots clés : Responsabilité sociale des entreprises, Efficience des marchés financiers,
Mispricing, Sentiment de l’investisseur, Limites à l’arbitrage.

Corporate Social Responsibility and Market
Efficiency

Abstract
This thesis consists of three empirical essays (Chapter 2, chapter 3 and chapter 4, respectively)
examining the impact of Corporate Social Responsibility (CSR) on market efficiency. We aim
to contribute to the growing literature on the financial implications of CSR by exploring the
subject through the role of CSR in shaping market efficiency. In order to explain this
relationship, we first examine whether CSR impacts stock mispricing. Then, we focus on the
two main sources of mispricing suggested by behavioral finance: investor sentiment which
creates mispricing and limits to arbitrage which prevent arbitrageurs from exploiting mispricing
opportunities (Jacobs, 2015).
In chapter 2, we study the relationship between CSR and stock mispricing. Our findings are
consistent with studies supporting the complex relationship between CSR and firm value
(Servaes and Tamayo, 2013; Surroca et al., 2010) suggesting that CSR in not systematically
related to firms’ fundamentals but seems to be associated with social and institutional dynamics
unrelated to fundamentals. CSR information seems to be hard to understand and interpret
objectively and not all information about CSR actions is equal in terms of value-relevance.
Furthermore, the results show that CSR increases mispricing less in periods of crisis. We
support, therefore, the prospect theory (Tversky and Kahneman, 1979) suggesting that in
periods of negative shocks, “noise” traders limit their trading positions which decreases the
likelihood of exploiting “noise” speculative trading. Investors are seeking an insurance or
protection against their exposure to many dramatic and unexpected news in periods of high
pessimistic sentiment. We support the findings of Lins et al. (2017) by confirming that CSR
represents an insurance-like mechanism in time of crisis.
In chapter 3, we investigate the impact of CSR on the first source of mispricing: investor
sentiment. We find that CSR enhances mood effects and other “irrational” factors affecting the
decision-making process of investors, in line with the socio-psychological theory (Orlitzky,
2013). The complexity of the CSR concept and its ambivalent impact on firm value and
information asymmetry creates “noise” in financial markets which in turn leads to investor
irrationality. The results in time of crisis show a significant and negative relationship between
CSR and investor sentiment, which is in line with our previous results and with the empirical
evidence of Lins et al. (2017). The relationship between CSR and investor sentiment seems to
be more complex than we expected. When “all is well”, investors see CSR as an unnecessary
drag to firms’ performance. However, when “things turn bad” they see CSR as an “insurancelike” protection (Godfrey, 2005).
Finally, in chapter 4 we examine the impact of CSR on the second source of mispricing: limits
to arbitrage. Our results support the shareholder theory (Friedman, 1970) suggesting that CSR
is positively related to limits to arbitrage related to information uncertainty since it is a value
destroying activity that generates additional costs and increases the volatility of future cashflows. We also find that CSR may dampen limits to arbitrage related to transactions costs
through its negative impact on market liquidity, supporting the agency perspective (Jensen and
Meckling, 1976). Our results are also consistent with the overinvestment hypothesis (Barnea
and Rubin, 2010) suggesting that CSR and firm idiosyncratic risk are positively related due to

managerial entrenchment. Socially responsible firms exhibit a higher degree of limits to
arbitrage, therefore making arbitrage more risky and costly.
Overall, our results suggest that CSR performance is a significant determinant of market
efficiency.
Keywords: Corporate Social Responsibility, Market Efficiency, Stock Mispricing, Investor
Sentiment, Limits to Arbitrage.
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General introduction
Nowadays, the public’s expectations regarding corporations has drifted away from the profitcentric models. Corporate social responsibility (CSR), which is a management concept that
implies that companies should be conscious of their impact on economic, social and
environmental aspects, has been accepted as an integral part of business models. For instance,
the world’s most important companies are increasingly factoring sustainability in everything
they do and claim to be committing to the highest ethical standards. Google has matched 100%
of the electricity consumption of its operations with renewable energy in 2018 and it has been
carbon natural since 20071. Microsoft donated 170 million dollars last year via Microsoft
philanthropies to help non-profit organizations around the world in having access to essential
technology and skills2. Moreover, Apple shows a deep commitment to ensure the best working
conditions for its employees. Since 2008, the company has devoted 194 million dollars for
suppliers to train its employees on their rights3.

1

See Google environmental report 2019: https://services.google.com/fh/files/misc/google_2019environmental-report.pdf
2
See Microsoft Corporate Social Responsibility report 2019: file:///C:/Users/DELL/Downloads/Microsoft-2019CSR-Annual-Report%20(1).pdf
3
See Apple Supplier Sustainability report: https://www.apple.com/supplierresponsibility/pdf/Apple_SR_2020_Progress_Report.pdf
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According to the 2019 Global Web Index report4, 68% of online consumers in the United States
and United Kingdom would or might avoid purchasing products of companies which show poor
or misleading CSR and 50% of them are willing to pay a premium for high socially responsible
firms. Moreover, more investors today show their willingness to invest in socially conscious
companies. A comprehensive report made by the Global Sustainable Investment Alliance
(GSIA) reveals that socially responsible investment5 has reached 30.683 trillion dollars
worldwide in 2018 with an increase of 34% in two years6.
Along with increasing awareness of CSR, many academics have tried to examine the financial
implications of CSR on capital market. A large body of studies have focused on the impact of
CSR on financial performance (Aupperle et al., 1985; Cochran and Wood, 1984; Margolis et
al., 2009; Orlitzky et al., 2003; Wang et al., 2016). Other researchers have examined the impact
of CSR on firm value (Bardos et al., 2020; Servaes and Tamayo, 2013), firm risk (Jo and Na,
2012a; Luo and Bhattacharya, 2009; Oikonomou et al., 2012), the cost of equity capital
(Dhaliwal et al., 2011; El Ghoul et al., 2011; Girerd-Potin et al., 2014), and information
asymmetry (Cho et al., 2013; Cui et al., 2018). In spite of this vast literature, there is no study
that has investigated the impact of CSR on market efficiency. This thesis aims at filling this
gap.
CSR and market efficiency seem to be highly associated since CSR has different
financial implications. Market efficiency implies that stock prices should always reflect all
relevant information. A large body of research have suggested that CSR information is value
relevant (Orlitzky et al., 2003) since it may affect firm financial performance through different
channels. It follows from this view that CSR should be incorporated in the firm’s stock price to
reflect its fundamental value. On the other hand, there is an ambiguity and uncertainty
surrounding the concept of CSR (Carroll and Shabana, 2010) and the impact of CSR on
financial performance remains ambivalent (Margolis et al., 2009). This raises the risk that CSR
may be linked to social and institutional dynamics unrelated to fundamentals. Consequently,
taking CSR information into consideration may drive prices away from their intrinsic value.
Moreover, CSR engagement is subject to information asymmetry problems between insiders

4

Source : https://blog.globalwebindex.com/marketing/csr-trends-2020/
The Forum for Sustainable and Responsible investment (US SIF) defined socially responsible investment as “an
investment process that considers the social and environmental consequences of investments, both positive
and negative, within the context of rigorous financial analysis. It is a process of identifying and investing in
companies that meet certain standards of Corporate Social Responsibility.” (SIF, 2003, p.3)
6
Source : http://www.gsi-alliance.org/wp-content/uploads/2019/03/GSIR_Review2018.3.28.pdf
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and outsiders since managers tend to know more about the real CSR initiatives and implications
for the firm (Cui et al., 2018). Managers may use CSR signals to mislead investors about the
real value of the firm in order to build their personal reputation from an agency perspective
(Jensen and Meckling, 1976). However, according to the information-asymmetry-reduction
hypothesis (Jo and Harjoto, 2012), socially responsible managers tend to provide social
information to comply with the norms and ethical expectations of stakeholders and to reduce
conflicts of interests. There is a strong theoretical evidence supporting the role of information
asymmetry in increasing equity misevaluation and reducing market efficiency (Miller, 1977;
Myers, 1984; Myers and Majluf, 1984; Ross, 1973). When information asymmetry is high,
investors rely more on their own perception of future cash-flows and discount rate and are
unable to to make an accurate measure of firm valuations (Li, 2020).
In light of the potential links between CSR and market efficiency, we specifically organize this
thesis around the following main research question:
Does CSR impact market efficiency?
The market efficiency concept is central to finance. It was first introduced in 1970. A market is
efficient when prices reflect at any time all relevant information (Fama, 1970). Under this
definition, prices follow a random walk, and therefore are unpredictable. The main implication
of the efficient markets hypothesis (EMH) is that investors cannot expect to achieve abnormal
profits from their investment strategies. According to this theory, the market is rational and
provides correct pricing. The current price of any security is equal its fundamental value
because 1) investors are supposed to be rational7 when making investment decisions and 2) to
the extent that some of them tend to be irrational, arbitrageurs will exploit mispricing
opportunities and eliminate their impact on prices (Shleifer, 2000). However, the history of
financial markets have demonstrated predictable patterns in stock returns called anomalies
which challenge the EMH (De Bondt and Thaler, 1985). Furthermore, asset bubbles are the
most persuasive argument against market efficiency. The EMH controversy is due to its weak
theoretical assumptions. Behavioral finance, a new approach to financial markets, has emerged
to suggest that some financial phenomena can be better understood by using models in which
some agent are not fully rational (Barberis and Thaler, 2003). According to this theory,
7

“Rationality means two things. First, when they receive new information, agents update their beliefs
correctly, in the manner described by Bayes’s law. Second, given their beliefs, agents make choices that are
normatively acceptable, in the sense that they are consistent with Savage’s notion of Subjective Expected
Utility (SEU)” (Barberis and Thaler, 2003, p.2).

14

investors are subject to feelings and emotions that make them do systematic mistakes when
evaluating a financial asset, which creates mispricing. Indeed, because arbitrage is risky and
costly, arbitrage forces are limited, leading mispricing to persist in financial markets (Shleifer
and Vishny, 1997).
In order to explain how CSR may affect market efficiency, we first explore the relationship
between CSR and mispricing which translates market misevaluation. Then we explore this
relationship in depth by focusing on the two main sources of mispricing suggested by behavioral
finance and explained above: investor sentiment and limits to arbitrage (Jacobs, 2015). There
are strong theoretical arguments demonstrating that CSR should bring relevant information to
financial markets. According to the “natural-resource-based-view” (Surroca et al., 2010), by
adopting CSR initiatives, companies create a competitive advantage. They develop valuable
and inimitable assets and innovative competencies and capabilities. Companies with high CSR
performance enjoy increased customer loyalty (Bhattacharya and Sen, 2004), attract and retain
qualified employees leading to reduced turnover, recruitment and training costs (Du et al.,
2011). Furthermore, Fombrun and Shanley (1990) suggest that CSR is a way of building a good
image which in turn generates moral capital and produces “insurance-like” protection (Godfrey,
2005). These CSR-induced benefits imply that investors should integrate CSR when estimating
firms’ fundamental value since it has an impact on financial performance and risk. In an
efficient market, prices should properly incorporate CSR information to reflect the intrinsic
value of the firm. Moreover, according to the stakeholder theory (Freeman, 1984), CSR drives
corporate transparency because CSR companies should provide social information to comply
with the norms and ethical expectations of stakeholders and to reduce conflicts of interests with
them. Arguably, firms which choose to conduct their business according to ethical norms
consider corporate transparency as a socially responsible behavior they have to commit to (Gelb
and Strawser, 2001). Firms with high corporate transparency are less difficult to value, and thus
are less affected by investor sentiment (Firth et al., 2015). By having more reliable information
at hands, investors tend to rely less on their subjective judgement and on their own perception
about the future cash-flows of the firm. Additionally, transparent and relevant information serve
to mitigate information asymmetry problems between managers and investors (Healy and
Palepu, 2001). Consequently, firms that are more transparent exhibit lower spreads and
transactions costs, and thus less limits to arbitrage. High transaction costs prevent arbitrageurs
from exploiting mispricing opportunities and driving prices to their fundamental value. High
socially responsible firms may also reduce information uncertainty related to limits to arbitrage
15

since they have more stable future cash flows. Customer loyalty and satisfaction mitigate the
uncertainty of incoming cash-flows (Vlachos et al., 2009) and the moral capital generated
through CSR activities leads to more stable valuation process (Jo and Na, 2012). Moreover, the
moral capital results in a more stable financial performance and a more favorable risk profile
(Stellner et al., 2015) according to the risk mitigation view (Goss and Roberts, 2011). CSR
enhances arbitrage activity by reducing arbitrage risk, notably idiosyncratic volatility.
However, the socio-psychological theory (Orlitzky, 2013) is a strong theoretical argument that
demonstrates that CSR may generate “noise” in financial markets. CSR may not be related to
firms’ fundamentals since the ambivalent impact of CSR on financial performance
(Stakeholders (Freeman (1984) versus shareholders theory versus Friedman (1970)). This
question has been studied extensively and the results remain heterogenous and conflicting. CSR
may pay off (Branco and Rodrigues, 2006), it may generate additional costs that induce a loss
of shareholders wealth (Aupperle et al., 1985; McGuire et al., 1988a) and sometimes it does not
matter at all (Moore, 2001; Soana, 2011). The inconclusive character of the association between
CSR and financial performance raises the risk that CSR may amplify “noise”. If there is no
significant link that indicates any positive or negative relationship between CSR and financial
performance, CSR information should not be incorporated when predicting the value of the
firm. If investors take it into consideration in their decision-making process, prices will deviate
from their intrinsic value, leading therefore to stock mispricing. Moreover, CSR concept may
be defined differently by different people. Regarding the complexity in defining and
understanding CSR and its ambivalent impact on financial performance, CSR may lead to
investor irrationality. Different market participants will have different perceptions of CSR
initiatives and implications. Divergence in investors opinions will lead prices to vary more than
they would in the absence of CSR signals (French and Roll, 1986). Additionally, the agency
theory (Jensen and Meckling, 1976) suggests that managers may use CSR to enhance their
personal reputation. They may exhibit opportunistic behavior (Laufer, 2003) by manipulating
social and environmental information. Such an opaque information environment enhances
mood effect and investors will be more subjective in their evaluations. Many studies on
behavioral finance (e.g, Hirshleifer et al., 2004) suggest that high psychological biases amplify
information uncertainty. Moreover, manipulated information signals aggressive accounting
practices to the market. In response, investors tend to widen the Bid-Ask spreads in order to
protect themselves resulting in low equity liquidity (Chung et al., 2009). High information
uncertainty and low stock liquidity make arbitrage less attractive. In the same vein, the
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overinvestment view (Goss and Roberts, 2011) confirms the role of CSR in increasing arbitrage
risk since CSR has a positive impact on idiosyncratic volatility. According to this theory CSR
engagement generates high costs and is subject to managerial entrenchment. Managers tend to
over-commit to CSR activities for their personal social agenda rather than shareholder wealth,
which decreases profitability and increase volatility (Utz, 2017).
Regardless of which view prevails, it follows that CSR should have an impact on stock
mispricing, investor sentiment and limits to arbitrage. Based on these elements, our research
aims at empirically examining these hypothesized relationships between CSR and stock
mispricing as well as mispricing sources. Particularly, from our central thesis, we raise the
following research questions:
Research question 1: Is mispricing more pronounced in more socially responsible firms?
Research question 2: Are socially responsible firms more sensitive to investor sentiment?
Research question 3: Does CSR increase limits to arbitrage?
This thesis is divided in four chapters. In the first chapter we present a survey of prior theoretical
and empirical literature on market efficiency and CSR. We then discuss the literature linking
the two subjects and explain why CSR can be expected to influence the efficiency of financial
markets. Building on insights from this theoretical chapter, we then introduce our three
empirical essays aimed at providing new and unique evidence on the role of CSR in shaping
market efficiency. Throughout this thesis, we rely on CSR ratings provided by Thomson
Reuters ASSET4 as well as a number of other financial and non-financial control variables. The
sample used in our three empirical essays consists of all companies listed in the S&P500
composite index over the 2002-2017 period.
In chapter 2, we examine whether CSR reduces or increases stock mispricing. Our results
confirm a positive and significant relationship between CSR and stock mispricing measured by
the mispricing score of Stambaugh et al. (2015) based on 11 anomalies well documented in the
literature. Moreover, individual social and environmental scores appear to impact positively
stock mispricing. When we check the robustness of our results by using an alternative measure
of stock mispricing, we find the same pattern confirming that CSR contributes to stock
mispricing. Our findings are consistent with studies supporting the complex relationship
between CSR and firm value (Servaes and Tamayo, 2013; Surroca et al., 2010) confirming that
CSR in not systematically correlated to firm’s fundamentals but it seems to be associated with
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social and institutional dynamics unrelated to fundamentals. The more investors rely on CSR
information in their investment decision-making, the more stock prices deviate from their
intrinsic values. CSR information is hard to interpret objectively and not all information about
CSR actions is equal in terms of information value and some of it is completely irrelevant and
could be considered as noise. Since our period of study includes various episodes of high
volatility, we test whether CSR matters in time of crisis. The results show that CSR increases
mispricing less in periods of crisis. Our findings support the prospect theory (Tversky and
Kahneman, 1979) suggesting that in periods of negative information, “noise” traders tend to
limit their trading positions which reduces the likelihood of exploiting “noise” speculative
trading. Investors are seeking an insurance or protection against their exposure to many
dramatic and unexpected news in periods of high pessimistic sentiment. Similarly to Lins et al.
(2017), we assume that CSR plays its role as an insurance-like mechanism and appears as an
enlightened ethical, stakeholder-based and sustainable business practice, which provides a
guarantee and confidence to investors in time of crisis.
The aim of the third chapter is to investigate the impact of CSR on the first source of mispricing:
firm-level investor sentiment. To measure firm-level investor sentiment, we follow Baker and
Wurgler (2006) and use principal component analysis of five firm-level sentiment proxies
developed in the literature: the overnight return, the relative strength index, the psychological
line index, the adjusted turnover rate and the trading volume. The results show a significant and
positive relationship between CSR and our dependent variable implying that high CSR firms
are more sensitive to investor sentiment. Our results hold when we use individual social and
environmental scores. Moreover, our findings are robust when using an alternative measure of
firm-level investor sentiment which confirm that CSR enhances mood effects, false perceptions
about firm’s value and other “irrational” factors affecting the decision-making process of
investors as the socio-psychological theory (Orlitzky, 2013) suggested. CSR leads to
irrationality through generating more “noise” in financial markets regarding the complexity and
ambivalent impact of CSR on firm value and information asymmetry. We also examine the
impact of CSR on firm-level investor sentiment differentiating between periods of calm and
periods of crisis. The results show a significant and negative relationship between CSR and
investor sentiment in periods of market stress which is in line with our previous results and with
empirical evidence of (Lins et al., 2017). The relationship between CSR and investor sentiment
seems to be more complex than we expected. When “all is well”, investors see CSR as an
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unnecessary drag to firms’ performance. However, when “things turn bad” they see CSR as an
“insurance-like” protection (Godfrey, 2005).
The last chapter addresses the impact of CSR on the second source of mispricing: limits to
arbitrage. We examined this relationship using nine limits to arbitrage measures following Lam
and Wei (2011). We document a positive association between CSR and our limits to arbitrage
score. Moreover, social and environmental scores exhibit similarly positive relationships with
our dependent variable. Our results hold when using an additional index for limits to arbitrage
from the principal component analysis based on our nine limits to arbitrage proxies supporting
the cost side-effect of CSR (Friedman, 1970), the agency perspective (Jensen and Meckling,
1976) and the overinvestment view (Barnea and Rubin, 2010). Our results suggest that CSR
engagement leads to unfavorable risk profile, generates additional costs, is related to empire
building tendencies and increases earnings volatility. Socially responsible firms exhibit a higher
degree of information uncertainty, greater transactions costs and a higher degree of arbitrage
risk, therefore making arbitrage more risky and costly.
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Chapter 1: Market efficiency, CSR and
financial implications
In this chapter, we start by reviewing the literature on the efficient markets hypothesis (EMH).
Specifically, we define the concept of market efficiency. We also explain the challenges of
market efficiency and its weak theoretical assumptions. In section 2, we introduce the concept
of corporate social responsibility (CSR) and present a literature review on its implications on
financial markets. We explain precisely its impact on firm financial performance, firm risk and
information asymmetry. Section 3 reports the literature linking CSR to market efficiency.
Finally, we conclude this literature review and introduce our three empirical chapters presented
in the reminder of this dissertation.

1.1 Market efficiency
1.1.1 Definition and importance
The efficient markets hypothesis (EMH) is a fundamental part of modern finance. The original
definition of market efficiency is given by Fama (1970, p. 383)8: “A market in which prices
always ‘fully reflect’ available information is called ‘efficient’.” In other words, the EMH
suggests that prices cannot be predicted because information is reflected instantaneously in
market prices. Therefore, stock prices change randomly, and past patterns do not allow someone
to forecast future price movements9. According to this theory, persistent deviations of prices
8

Eugène Fama is the pioneer of the conceptual development of the market efficiency.
The random walk “is a term loosely used in the finance literature to characterize a price series where all
subsequent price changes represent random departures from previous prices. The logic of the random walk
idea is that if the flow of information is unimpeded and information is immediately reflected in stock prices,
9
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from fundamental values is not possible since they will be corrected quickly by rational
investors’ arbitrage activity. In fact, under the EMH, investors are supposed to be rational, risk
averse and have homogenous expectations. Moreover, it assumes that arbitrage impediments
are absent in financial markets.
The EMH holds under certain market conditions. Fama (1970, p 387) claims that “it is easy to
determine sufficient conditions for capital market efficiency. For example, consider a market
in which there are no transactions costs in trading securities, all available information is
costlessly available to all market participants, and all agree on the implications of current
information for the current price and distributions of future prices of each security.”
There are three degrees of market efficiency:
-

The weak form: when past price movements are not useful to predict future stock prices.
Therefore, the current stock price includes all information related to the stock price
changes in the past such as data on previous prices, trading volume, etc. Under this form
of market efficiency, technical analysis would be an unreliable strategy to generate
superior returns. Investors cannot gain abnormal risk-adjusted returns based on the
knowledge of past prices and returns.

-

The semi-strong form: when the current price reflects all public information such as
announcements of acquisitions, changes in accounting policy, dividend pay-outs, etc.…
which implies that investors cannot earn abnormal risk-adjusted returns relying on
publicly available information.

-

The strong form: when the current price reflects both public and private information.
Under this assumption, investors would not be able to earn excess profit when trading
on inside information (Malkiel, 2011).

then tomorrow’s price change will reflect only tomorrow’s news and will be independent of the price changes
today. But news is by definition unpredictable, and, thus, resulting price changes must be unpredictable and
random. As a result, prices fully reflect all known information, and even uninformed investors buying a
diversified portfolio at the tableau of prices given by the market will obtain a rate of return as generous as that
achieved by the experts.” (Malkiel, 2003, p.59)
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Figure 1.1: Three forms of capital market efficiency
3.Private information

2.Public information

Strong

Semi-strong

1.Past information

Weak

The EMH has received great attention from academics and professionals for many years.
Research in the field of market efficiency is important to investors, firms and market authorities.
Under the EMH, prices reflect all the available information at any point of time. Consequently,
investors will gain what they paid for since it is impossible to make abnormal profits. For firms,
the EMH offsets the ground for optimal resource allocation, and therefore mergers and
acquisitions would be accomplished in a fair way. Furthermore, market regulators do not need
to monitor market valuations since current prices reflect all available information.

1.1.2 Market efficiency: a brief history
The EMH implies that stock prices cannot be forecasted. The random-walk behavior of prices
and their unpredictability are demonstrated in various studies. Cowles 3rd (1933) found that
forecasters could not forecast stock markets movements while analyzing stock price prediction
efforts made by 45 professional agencies during 1928 to 1932. Subsequent studies in the 1950s
provide evidence of features similar to the efficient market. For example Kendall and Hill
(1953) show that prices move randomly at a close interval. Similarly, Roberts (1959)
demonstrated that stock prices follow a random walk. However, other studies provide evidence
against the random walk hypothesis. Mills (1927) found that stock returns don’t follow normal
distribution as predicted by the EMH, and that the distribution is in fact leptokurtic. Cootner
(1962) added to this empirical evidence by demonstrating that stock prices of 45 randomly
selected stocks listed in the NYSE did not follow a random walk.
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In 1970, Fama provided a complete comprehensive idea of the concept of market efficiency
and he later conducted many studies to test different forms of the concept. His work has become
a classic in the finance literature. The market efficiency concept reached an increased popularity
among both academics and professionals following the publication of the book “A random walk
down Wall Street” written by Malkiel in 1973.
Market efficiency can only be tested jointly with a model of equilibrium (Fama, 1970). The
author explains “we can only test whether information is properly reflected in prices in the
context of pricing model that defines the meaning of properly.”(Fama, 1991, p.1576). Moreover,
the principal research tool in the area of efficient market hypothesis is the event study which
allow economists to measure the impact of an economic event on the value of a firm
(MacKinlay, 1997). Otherwise, tests for market efficiency hypothesis tend to examine the
rapidity of adjustment of prices to new announcements. Event studies attempt to “average the
cumulative performance of stocks over time, from a specified number of time periods before an
event to a specified number of periods after.” (Dimson and Mussavian, 2000, p.4).
Various tests have been performed to examine the speed of price response to new information
such as earnings and dividend announcements, share issues and repurchases and changes in
management compensation (Shleifer, 2000) after the pioneering work of Fama (1970). Keown
and Pinkerton (1981) found insignificant abnormal price changes after the public release of
merger information. Patell and Wolfson (1984) demonstrated that stock market assimilates
publicly available information "very quickly." The results of the empirical study of Shleifer
(2000) are in line with the semi-strong version of market efficiency. He showed that the change
in stock price following corporate news announcement was rapid and accurate. Malkiel (2003)
concluded that stock markets were more efficient than what opponents believe. He continued
to find evidence supporting the EMH in 2005 through comparing the risk-adjusted return of
fund managers and passive investment funds. He found that professional fund managers were
not able to perform better than a passive investment fund, which implies that stock prices are
not predictable and that they reflect all available information. Nevertheless, some studies have
not supported the EMH. Grossman and Stiglitz (1980) argue that market efficiency can be
reached only when investors can gather information without incurring costs. Otherwise, in
reality, access to information is costly which makes the percentage of uninformed investors
higher, which implies that it seems to be impossible to have an informationally efficient market.
Shiller (1981) has challenged the EMH through excessive market volatility. He showed that
stock price volatility is much higher than what is expected from the release of new information.
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De Bondt and Thaler (1985) provided evidence that investors’ short-term overreaction explains
the tendency of losers over 3 to 5 years to exhibit strong returns during the following years,
which violates the EMH.

1.1.3 Market efficiency challenges
The EMH suggests that market participants are rational and that prices reflect all available
information. From the EMH view, the new information will spread quickly in financial markets
and will be incorporated into stock prices without delay. This theory reached its highest
dominance around 1970. However, by the start of the 21st century, the accepted view of the
EMH has become far less universal. Many academics have started to notice prices were partially
predictable (Malkiel, 2003). The economist Robert Shiller considered the EMH as the most
remarkable error in the history of economic thought. Stock market anomalies cannot be
explained by the argument of EMH (Black, 1986; De Bondt and Thaler, 1985; De Long et al.,
1990). Anomalies provide an opportunity for investors to earn abnormal risk-adjusted returns
by forming appropriate trading strategy. Furthermore, Jeremy Grantham pointed out in 200910
that the EMH was “more or less directly responsible” for the financial crisis. Krugman (2009,
p.10) added that “the belief in efficient financial markets blinded many if not most economists
to the emergence of the biggest financial bubble in history. And efficient-market theory also
played a role in inflating that bubble in the first place.” Asset bubbles are the most persuasive
argument against market efficiency. Asset bubbles are created when prices deviate from their
intrinsic values. It is the inexplicable asset price movement from what we call fundamentals
(Garber, 2001). Therefore, bubbles appear following asset mispricing. Stock mispricing is
incompatible with the EMH. Mispricing is defined as “the difference between observed price
and the price that would otherwise prevail in the absence of arbitrage risk and all arbitrage
impediments”. (Stambaugh et al., 2015, p.5). Mispricing is the cause of well-documented return
anomalies and asset bubbles.
1.1.3.1 Stock market anomalies

The EMH fails in explaining predictable stock return patterns called anomalies that enable
investors to earn abnormal risk-adjusted return. “An anomaly is a deviation from the presently
accepted paradigms that is too widespread to be ignored, too systematic to be dismissed as
10

Source : https://www.nytimes.com/2009/06/06/business/06nocera.html
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random error, and too fundamental to be accommodated by relaxing the normative system”
(Kahneman and Tversky, 1986, p.252). According to the EMH, anomalies are supposed to
disappear gradually with the passage of time since rational investors restore equilibrium through
arbitrage activities. However, while some anomalies do not last for long time, other anomalies
tend to be significant and persistent.
The empirical finance has documented a large number of stock return anomalies. Many
observed stock return patterns indicate the deviation from the assumptions of the EMH.
Anomalies can be divided into three major categories: fundamental anomalies which include
value and size effects, technical anomalies such as the momentum effect and calendar anomalies
such as the January effect, weekend effect, etc. Jacobs (2015) has identified anomalies related
to the violation of the EMH. We will try to define some of the most observed anomalies in
financial markets:
-

The size effect: One of the most well-known stock return patterns is the negative
relationship between stock returns and the size of stocks. The capital asset pricing model
proposes “beta” as the correct measure of risk for any stock. According to this point of
view, the size effect is considered an anomaly indicating market inefficiency since small
capitalization stocks show higher risk-adjusted return than large capitalization stocks.
Banz (1981) was the first to provide evidence supporting this negative relationship.
Fama and French (1992) found a clear tendency of deciles made up of portfolios of
small stocks to exhibit higher average monthly returns than deciles made up of large
stocks.

-

The value effect: The value effect is an important anomaly reported in the empirical
finance. It refers to the tendency of “value” stocks with low price earnings ratio or low
price to book ratios to have higher returns than “growth” stocks. Basu (1977) has
identified this value effect in the U.S stock market by demonstrating a positive
relationship between E/P ratios and stock returns. Fama and French (1992) have
concluded that size and value factors have a strong explanatory power for stock returns,
and included them into their three-factor model.

-

Accrual anomaly: Sloan (1996) was the pioneer in identifying the accrual anomaly,
which is one of the most important stock return anomalies that have a strong predictive
power for stock returns. He demonstrated a significant negative relationship between
levels of accruals and abnormal stock returns that were concentrated around earnings
announcements.
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-

Investment anomaly: or the asset growth anomaly suggests a negative relationship
between asset growth and stock returns. Numerous studies have provided evidence of
the investment anomaly ( Cooper et al., 2008; Titman et al., 2003).

-

Momentum effect: The momentum effect is an anomaly identified by Jegadeesh and
Titman (1993) based on past stock returns. The authors documented that the past
winners outperform past losers over a period of three months to one year. In other words,
the stock momentum can be defined as the tendency of stocks that have performed well
in the past continue to perform well in the short run and falling prices to keep falling.
Investors may generate abnormal profits through momentum investment strategies.
They can take long positions in recent past winners and short positions in recent past
losers11.

-

Long-run return reversals: The anomaly of long-run return reversal is defined as the
trend of stock performance to revert in the long run. De Bondt and Thaler (1985)
identified reversal effect by demonstrating that stocks that have performed well in the
past tend to revert in three to five years. By adopting long positions in losers’ stocks and
short positions in winners’ stocks, investors may gain abnormal returns using the longrun reversal strategy.

-

Seasonality: Security prices tend to follow a seasonal pattern such as “The January
effect” which has drawn numerous studies. The anomaly indicates higher average
returns generated in January. Keim (1983) provided evidence supporting the January
effect. He also found that the size anomaly is more pronounced in January. Another
seasonal anomaly in the stock market are called the “Monday effect”, “Friday effect”
and “Weekend effect”. The EMH suggests similar returns should be generated during
all days of the week. Nevertheless, stock returns tend to be significantly lower on
Monday and significantly higher on Friday. Cross (1973) found that average Monday
return was significantly lower than average Friday return using S&P 500 index during
the period 1953-1973. The empirical finding of French (1980) also supported the
Monday and Weekend effects over the period 1953-1977 using the S&P composite
index.

11

See (Daniel and Titman, 2000; Lee and Swaminathan, 2000; Lewellen, 2002) for further empirical evidences
supporting the momentum anomaly.

26

1.1.3.2 Bubbles in asset prices

Prices should move in accord with the prospects of firms. When firms are experiencing healthy
and stable financial situations and better future performance perspectives, prices should go up.
However, when prices rise, two explanations are plausible: The rise can reflect improved
fundamentals or instead be the reflection of “irrational exuberance” about firm growth. This
irrational exuberance creates asset bubbles. The asset bubbles concept continues to fascinate
economists around the world. It is an enigmatic phenomenon that is still not well understood.
Professor J. Barley Rosser claims “A speculative bubble exists when the price of something does
not equal its market fundamentals for some period of time for reasons other than random
shocks. [Fundamental] is usually argued to be a long-run equilibrium consistent with a general
equilibrium” (Rosser, 2000, p.107) The definition of bubbles that is the most used in economic
research is “that part of asset price movement that is unexplainable based on what we call
fundamentals.”(Garber, 2001, p.4).
We will present the most popular graphical representation of the stages of asset bubbles. At the
beginning everything seems calm but at some point, an asset which had not been previously in
the spotlight starts to do well. This of course means perhaps that people who were enthusiastic
about an asset start making money. As that happens other investors find out and naturally, they
want a piece of the action as well. Gradually what seems like a vicious circle ensues and more
and more people hamper on board. The asset does so well until reaching some point that even
receives media attention. Starting from this point because a mania emerges as the general public
becomes involved, especially unsophisticated investors. This leads to a ridiculous situation. As
of a certain point, the bubble just become unsustainable and it collapses.
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Figure 1.2: Bubbles stages12

Bubbles present two characteristics:
-

Self-reinforcing: That means that high prices become the justification for higher prices.

-

Once the illusion is lifted everyone wants to sell at the same time (They end suddenly
and swiftly).

Regarding these two characteristics, the bursting of asset bubbles seems to be particularly
dangerous. It leaves severely damaged economies around the world. During the “Internet
bubble” or “Dotcom Bubble” which appeared at the end of the 1990s, many companies
achieved multi billion dollars valuations because of an excessive speculation in the “new
economy”13 businesses. When the bubble burst, internet-related stocks lost 90 percent of their
value. Moreover, several telecommunications companies such as Worldcom and Global
Crossig failed and shut down. More recently, the financial crisis of 2007-2008 has shaken the
foundations of the EMH. The subprime crisis followed the bursting of the housing bubble in
the United States, as banks had sold too many mortgages to feed the demand for mortgage-

12

Source: https://transportgeography.org/?page_id=9035.
“New economy is a buzzword to describe new, high-growth industries that are on the cutting edge of
technology and are believed to be the driving force of economic growth and productivity.” Source:
https://www.investopedia.com/terms/n/neweconomy.asp
13

28

baked-securities. The important increase in foreclosures led to the collapse of many lending
institutions and hedge funds.

1.1.4 Market efficiency challenges
A generation ago, the concept of market efficiency has been widely accepted in the finance
literature. However, many researchers have recently reconsidered the concept of market
efficiency in light of evidence of different market inefficiencies. The EMH controversy is due
to its weak theoretical assumptions. Under the EMH, investors are supposed to be rational and,
to the extent that some of them may show irrational trading activities, rational arbitrageurs will
eliminate their influence on prices (Shleifer, 2000). In fact, before making any decision,
investors, who are supposed to be equally informed, analyze the growth prospects of companies.
The transaction that they will make will reflect their own perception of the stock price.
Consequently, regarding this point of view, they are going to purchase under-valued stocks and
sell over-valued stocks. These transactions made by such investors will “lead to an equilibrium
in which prices equal the rationally discounted value of expected cash flows, and in which the
cross-section of expected returns depends only on the cross-section of systematic risks” (Baker
and Wurgler, 2006, p.1645). The EMH is based on a human behavior model that may be
described as homo economicus14. Under this model, humans are considered to be rational actors
who have stable preferences of promote their own welfare. Homo economicus is an actor who
never makes foolish mistakes and will never be misled by his emotion. Fama (1970) explains
that investor rationality makes earning superior risk-adjusted return impossible. However, when
some investors may not fully be rational, markets are still predicted to be efficient since
irrational trading activities are poorly correlated with each other’s. Moreover, if they show high
correlation, rational arbitrageurs will make actions of buying and selling under or overpriced
stocks, eliminating therefore their impact on prices (Shleifer, 2000).
Nevertheless, people are not always rational. They are subject to feelings and emotions that
conduct them to behave in a certain manner. Tversky and Kahneman (1979) have challenged
the rationality hypothesis of investors by developing prospect theory, which promotes the
behavioral finance theory15. Baker and Wurgler (2007) explained that behavioral finance is
based on two principal assumptions in challenging the EMH. The first one states that propensity
14

See (Roth et al., 1991)
(Shefrin, 2002) described in his book how these early psychological papers influenced the field of finance.
The next year (De Bondt and Thaler, 1985) published a behaviorally based on investor’s overreaction to news.
15
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to speculate is driven by the fluctuations of investor sentiment. The second assumption always
employed by behavioral finance researchers is that the forces that sustain the efficiency of stock
markets are weak. The transactions of arbitrageurs (i.e., rational investors) may not be as
aggressive as they are described in the EMH. Arbitrage forces are limited (Shleifer and Vishny,
1997) since taking positions against irrational investor may be extremely risky and costly.
In other words, the behavioral finance view suggests that asset-pricing anomalies, which
challenge the EMH, may be explained based on two principal foundations: Investor irrational
behavior which creates anomalies and limits to arbitrage which prevent rational arbitrageurs
from exploiting mispricing opportunities (Jacobs, 2015).
1.1.4.1 Investor sentiment

Behavioral finance relates psychology concepts to financial decision making. De Bondt (2003)
explains that people think based on two characteristics: frames and heuristics. Mental frames
represent the conceptual model of an individual facing complex real-world problems. It is the
simplified perception of someone when he starts a decision-making process. The frame sets
how exactly the problem is formulated and how someone’s reaction and outcomes are
experienced. There are many models of truth depending on peoples’ degree of knowledge.
Peoples’ cognitive schemes are different. They depend on one’s experience and belief. The
implicit mental models that people use are fluid, misleading and not internally consistent.
People are also influenced by what others do and say. People may be illogical when interpreting
their lives or when they are looking for guidance and impressions. The major source of learning
for people is their own experiences. What is really problematic, and troubling is that mental
frames are both wrong and resistant to change. When we look at all the superstitions and
pseudo-science myths which enwrap us, we can no longer believe in the relevance of the
rational expectations economic concept.
Heuristics are everyone’s self-representation and interpretation of new information. Kahneman
et al. (1982) identify three general purpose heuristics of any intuitive judgement under
uncertainty: representativeness, availability and anchoring and adjustment.
-

Judgement by representativeness: when assessing the likelihood of an event by its
similarity to a well-known stereotype.

-

Judgement by availability: when judging the likelihood of an event by the ease with an
event is brought to mind.
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-

Anchoring and adjustment heuristics: it is related to the first impression. People start
from an initial value and then they adjust their judgement.

However, people have different judgments and produce different conclusions. People are
continuously interpreting new information and they go beyond the information at hands. These
heuristics and biases influence day-to-day decision-making process.
Behavioral finance is the new paradigm in modern finance theory. It provides explanations to
financial phenomena by taking in consideration the irrationality of market participants. It
examines how mental factors affecting investors influence the performance of stock markets
and attempts to find out how financial forecasts are made, how stocks are traded and how
portfolios are managed. Behavioral finance aims to explain why investors may make systematic
mistakes when evaluating a financial asset, and lead stock prices to deviate from their
fundamental values. It adds to the EMH by integrating the presence of irrational market
participants whose cognitive biases16 induce deviations in asset prices from their intrinsic
values.
According to behavioral finance theory, investors are subject to sentiment. There has been no
single commonly accepted definition of the concept of investor sentiment because it is subject
to a wide spectrum of classifications and it can be used differently by researchers (Barberis et
al., 1998). Baker and Wurgler (2007, p.129) defined investor sentiment as “a belief about future
cash flows and investment risks that is not justified by the facts at hand.” It corresponds,
therefore, to the erroneous beliefs that investors have against the true fundamental value of an
asset. Investor sentiment is one of the main factors that impact the investment decision-making
process.
Taking into consideration investor sentiment helps academic researchers better understand and
analyze stock prices variations. Investor sentiment plays a primary role in explaining asset
prices (Stambaugh et al., 2012). One of the most important results in investor sentiment studies
is that market shows low returns after high sentiment periods (Baker and Wurgler, 2006). When
sentiment is high, less-informed investors’ transactions with the opposite movement of
arbitrageurs induce overvaluation of stocks and then subsequent abnormal returns will be small

16

As psychological biases we find : overconfidence, over and under-reaction, ambiguity aversion, familiarity,
herding, anchoring, representativeness heuristic, mental accounting, and narrow framing (Baker and Nofsinger,
2010).
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when mispricing is corrected. This mispricing is captured especially in hard-to-value firms
(Baker and Wurgler, 2006). The authors found a relevant and strong evidence which prove that
when investor sentiment is low (high), subsequent returns are relatively high (low) for young,
small, unprofitable, extreme growth, more volatile, non-paying-dividend and distressed stocks.
Consequently, firms whose valuations are highly subjective are more sensitive to sentiment.
Baker and Wurgler (2006) constructed a composite index of sentiment based on a number of
proxies which is now the most common measure of investor sentiment used by researchers.
The literature on investor sentiment has presented it as a contrarian indicator. Nevertheless,
some recent studies come in contradiction with this finding. Berger and Turtle (2015) suggest
a non-linear relationship between sentiment and stock returns. They argue that initially the
mispricing is going to be high since the purchase pressure from arbitrageurs, who choose to
drive the bubble, is high. That is why they suggest that initial positive changes in sentiment will
be followed by subsequent positive returns. Regarding the persistent of the bubble, many
arbitrageurs will liquidate their positions and sell stocks that they possessed. They will establish
positions against the bubble. The positive relationship between the optimism of irrational
investors and stock returns will be mitigated during the bubble period because of the significant
selling pressure from arbitrageurs. When this pressure exceeds the absorption capacity of
“noise” traders in the long run, the investor sentiment indicators will impact negatively future
stock returns.
1.1.4.2 Limits to arbitrage
Arbitrage is defined by Sharpe et al. (1990) as “the simultaneous purchase and sale of the same,
or essentially similar, security in two different markets for advantageously different price”.
Arbitrage is a fundamental concept in finance which plays an important role in bringing prices
to their fundamental value, and therefore reaching market efficiency (Shleifer and Vishny,
1997). From a theoretical perspective, arbitrage activity requires no capital outlay and entails
no risk. The EMH has predicted that arbitrageurs move prices quickly to their fundamental
value. However, in the real world, arbitrage is a costly and risky process. Behavioral finance
theory suggests that anomalies persist on financial markets because of limits to arbitrage.
Firstly, arbitrageurs face firm fundamental risk, i.e., bad news about the firm that leads to a drop
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in the stock price17 (Barberis and Thaler, 2003). Secondly, De Long et al. (1990) have suggested
that irrational investors’ activity has a strong impact on securities’ prices and more importantly
creates a risk which blocks arbitrageurs from taking positions against irrational investors. We
call this risk “noise trader” risk. Arbitrageurs face the risk that pessimistic investors drive prices
at lower levels, forcing them to liquidate their positions at a loss. Finally, the implementation
costs such as commissions, bid-ask spreads and price impact can make it less attractive to
exploit a mispricing (Barberis and Thaler, 2003).
Arbitrage impediments can be classified into three categories:
-

Information uncertainty: “By information uncertainty, we do not mean information
asymmetry, such that some agents know more about a firm’s value than others. Rather,
we define information uncertainty in terms of ‘‘value ambiguity,’’ or the degree to which
a firm’s value can be reasonably estimated by even the most knowledgeable investors
at reasonable costs.” (Jiang et al., 2005, p.185). Under this definition, it seems to be
harder to determine the true fundamental value of firms showing a high degree of
information uncertainty. Consequently, arbitrage will be more difficult to implement
among these firms. Arbitrageurs face higher information acquisition and processing
costs (Shleifer and Vishny, 1997). Especially, when fundamental value is uncertain, the
process of price convergence tends to be protracted (Frankel and Lee, 1998). Indeed,
informational cascades are more likely to appear in high information uncertainty
environment. Information cascades correspond to the phenomenon of traders following
the behavior of other traders when investors receive a low precise private signal
(Bikchandani et al., 1992). Furthermore, when the valuation of the firm is hard and
uncertain, rational arbitrageurs would rely less on their private signals and their
transactions would follow the direction of other traders. Rational arbitrageurs engage in
a positive feedback (De Long et al., 1990). Therefore, instead of helping correcting
mispricing, they end up driving prices away from their fundamental value.

-

Transaction costs prevent arbitrageurs from eliminating mispricing. Lee (2001, p.245)
explains that “Arbitrage costs involve trading costs: costs associated with establishing
and closing the position; including brokerage fees, price slippage, bid-ask spreads etc.

17

The authors add, even if a substitute security exists, it may be itself mispriced. This can happen in situations
involving industry-wide mispricing: in this case the only stocks with similar future cash flows to the mispriced
ones are themselves mispriced.
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In the absence of these costs, rational traders would drive stock price to equal its
fundamental value (Pontiff, 2006). In this case, there would be no mispricing.
-

Idiosyncratic volatility: Why does idiosyncratic risk matter for arbitrageurs since it can
be diversified away as predicted by the diversification theory and capital asset pricing
model? Arbitrageurs do care about idiosyncratic risk because they only have access to
small projects (Shleifer and Vishny, 1997). Pontiff (2006, p.42) claims that “To
specialized arbitrageurs, both systematic and idiosyncratic volatility matters. In fact,
idiosyncratic volatility probably matters more, since it cannot be hedged, and
arbitrageurs are not diversified. In reality, arbitrage resources are heavily concentrated
in hands of few investors that are highly specialized in trading a few assets and are far
from diversified. As a result, these investors care about total risk, and not just systematic
risk.” Furthermore, He adds that “Idiosyncratic risk represents a holding cost since
dividend payments are negatively associated to holding costs” (Pontiff, 2006, p.38).
Holding costs deter rational arbitrageurs from exploiting mispricing opportunities. They
increase stock mispricing in a similar way than transaction costs.

1.2 Corporate social responsibility
1.2.1 CSR concept
The first comprehensive discussion of the concept of corporate social responsibility (CSR) was
published in 1953 by Howard Bowen in his seminal book Social responsibility of the
businessman. Bowen defined CSR as “the obligations of businessmen to pursue those policies,
to make those decisions, or to follow those lines of action which are desirable in terms of the
objectives and values of [...] society.” Since then, the interest in CSR has grown significantly
from that of small group of academics to the general public.
One of the well-known definitions18 of CSR is provided by Carroll (1979) who proposes that
“The social responsibility of businessman encompasses the economic, legal ethical and
discretionary expectations that society has of organizations at a given point of time.” In his
definition Carroll (1979) has conceptualized four dimensions of CSR illustrated into a “Pyramid
18

Numerous empirical researchers have adopted CSR component proposed in Carroll ‘s definition: (Aupperle et
al., 1985; Burton and Hegarty, 1999; Smith et al., 2001; Spencer and Butler, 1987)
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of Corporate Social Responsibility”. The pyramid is established in a way to show the roles
played and expected by business in society. It is considered as a good conception of CSR
because it differentiates the societal responsibilities from financial target and government
obligations (Chen et al., 2012; Wood, 2010). At the base of the pyramid we find the economic
responsibility since it is a fundamental requirement for any business. The pillars of a building
must be strong to hold the entire edifice. In addition, the society requires business to comply
with laws and regulations because legal infrastructure is very important to offer a foundation
for legitimate business growth. Also, the business is expected to behave in an ethical manner.
That means doing what is right and fair and avoid harm to all stakeholders. Finally, we find at
the top of the pyramid the philanthropic responsibilities that encompass the efforts and actions
undertaken based on an altruistic desire to improve human welfare.
Being socially responsible is translated in volunteering and ethically oriented management
decisions. CSR engagement goes beyond economic interest to consider the effect of firm’s
actions on the whole society system. Regarding these definitions, CSR seems to be the
company’s voluntary and non-legal commitment to integrate economic, social and
environmental concerns in the implementation of its operations and in the interaction with
stakeholders by maximizing the synergy within the "triple bottom line" concept (Elkington,
1997). Stakeholders are “those groups without whose support organization would cease to
exist” (Freeman, 1983)19. However, to bring a clear and unbiased definition of the concept of
CSR seems to be a rough task. In fact, after decades of research on CSR, there is still uncertainty
and confusion on how CSR should be defined20.
Since 1980, numerous non-governmental organizations have started developing tools and
measures to identify companies CSR performance. International standards, business conduct
codes, labels and even social and environmental audits have been launched to guide companies
towards better social responsibility. ISO 26 000 is the first international standard published in
2010 which provides guidance for companies in implementing CSR actions. Besides, the global
compact, which is an initiative proposed by the seventh secretary-general of the United Nations
in 1999, aims to mobilize a global movement of sustainable companies. The UN Global
Compact supports companies in incorporating ten principles in order to build responsible
business. Moreover, the global reporting initiatives was the first NGO created to promote

19

Stakeholders group includes “Employees, natural environment, diversity, consumers products/safety,
community, strategy” (Berman et al., 1999)
20
Appendix 1.1 displays CSR definitions and the source of definitions.
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sustainability reporting worldwide. It helps companies understand and disclose CSR
information.
The statistics of the extensive survey made by KPMG in 201721 have witnessed a steadily
increase on CSR reporting. 93% of the world’s largest 250 corporations and 75% of 4,900
companies around the world report on their sustainability performance. The increased interest
in CSR and social reporting has been followed by the development of CSR ratings. Many rating
agencies are now specialized in comparing CSR practices between companies. They assess how
firms have integrated the principles of CSR and provide ratings. Henceforth, socially
responsible indices are established by CSR rating agency. Following their own methodology,
each rating agency establish an SRI index and select companies included in the index.22
The reminder of this section is organized as follow. We first present a literature review about
CSR financial implications. Then we develop the literature linking CSR to market efficiency.
Finally, we conclude and introduce the research questions addressed in the following chapters
of this thesis.

1.2.2 CSR financial implications
CSR has attracted the interest of academic researchers for decades. A large body of literature
has discussed CSR capital market implications. Despite the numerous efforts on the subject,
results about whether CSR provides capital market benefits are not conclusive. The landscape
of CSR theories is complex and controversial. A general consensus regarding activities under
CSR is not established since CSR is a multidimensional and incompletely defined concept
(Baron, 2001).
On the one hand, many lines of thinking have supported the beneficial effect of CSR on capital
markets. In the light of the stakeholder approach suggested by Freeman (1984), CSR strengths
may enhance financial performance because various stakeholders reward firms for their CSR
efforts. CSR commitment attracts and retains high-quality employees (Greening and Turban,
2000), provides higher employees satisfaction (Albinger and Freeman, 2000) and customer
loyalty (Fombrun and Shanley, 1990) and provides higher valuable resources (Cochran and
21

Source : https://assets.kpmg/content/dam/kpmg/be/pdf/2017/kpmg-survey-of-corporate-responsibilityreporting-2017.pdf
22
For example, Calvert CSR agency rating provides the Calvert social index, Domini provides Domini 400 social
index, MSCI provides MSCI ESG Indices and Barclays MSCI (Fixed Income Indices) and SAM provides Dow Jones
Sustainability index.
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Wood, 1984). A common premise of these studies is that CSR companies benefit from good
reputation (Fombrun and Shanley, 1990) because they have strong relationships with
stakeholders groups. Moreover, from a risk reduction perspective (Godfrey, 2005), CSR
engagement creates moral capital that decreases stakeholders negative judgments and their
severe sanctions when negative events appear. Engaging in CSR-related activities is also a way
to reduce conflicts of interest among different stakeholders (Jo and Na, 2012). From a conflict
resolution view, CSR can mitigate information asymmetry between insiders and outsiders (Cui
et al., 2018).
On the other hand, the Friedman doctrine (Friedman, 1970) takes the shareholder value
maximization as the supreme reference for corporate decision making. Under this theory, CSR
activities are not legitimate and are detrimental to shareholder wealth. An earlier strand of
literature has documented that CSR activities generate additional costs, favor private benefits
extraction and contribute to value destruction (Gollop and Roberts, 1983; Servaes and Tamayo,
2013; Simpson and Kohers, 2002; Spicer, 1978). From an agency theory perspective (Jensen
and Meckling, 1976), CSR engagement enhances the divergence in the pursuit of managers
personal interests that are not favorable to shareholders’ interests. This assertion is in line with
the over-investment view (Goss and Roberts, 2011), which suggests that managers over-invest
in CSR activities to build strong social reputation at the expense of shareholders wealth, which
increases firm risk.
The theory regarding the financial implications of CSR on capital markets is not conclusive and
contradictory. We will try in the reminder of this section to explain in detail how CSR is linked
to financial performance, firm risk and information asymmetry by reviewing the theoretical and
empirical literature on the subject.
1.2.2.1 CSR and financial performance

There has been an extensive interest among scholars to examine whether CSR engagement
enhances, diminish or have no significant impact on financial performance. The controversy
about CSR and financial performance have started with the 14 firms of Moskowitz (1972)
suggested to be good investment risks on the basis of “Corporate behavior that can be
considered socially responsive.”(p.72). In 1975, Stanely Vance23, challenged this result by

23

(Vance, 1975).
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finding that stocks in all firms selected by Moskowitz had declined in price and performed
below the Dow-Jones, NYSE, and Standard and Poor’s industrials (p.19).
Two main theoretical approaches explained the relationship between CSR and financial
performance. The stakeholder theory (Freeman, 1984), considers CSR performance to be
positively linked to financial performance through the impact of CSR activities on different
stakeholders. Consumers reward companies embracing the concept of CSR. They require from
the organization not simply a quality product at a lower price, but they do pay attention to
whether the firm behaves in a way consistent with supporting the welfare of the whole society
(Maignan et al., 2005).
Bhattacharya and Sen (2004) demonstrated theoretically that companies with high CSR
performance enjoy consumer loyalty, which represents an outcome of the consumer-company
identification concept24. Recently, Broadstock et al. (2019) demonstrate an “indirect value
creation” of CSR through providing evidence of non-linear relationship between CSR and
firm’s innovation capacity. They argue that social innovation has in some cases more impactful
benefits than pure technological innovation. Theirs results show that firms achieve successful
innovation processes by behaving in a socially and ethically manner, which leads to increasing
R&D related activities and greater innovation intensity.
CSR engagement may also influence internal stakeholders (i.e, employees). Firms with high
CSR levels increases organizational commitment and enlarge job satisfaction among employees
(Kim et al., 2010). CSR may also enhance a firm’s ability to attract and retain employees,
therefore leading to reduce turnover recruitment and training costs (Surroca et al., 2010). Du et
al. (2015) suggested that CSR activities generate favorable employee related outcomes such as
job satisfaction by fulfilling multifaceted employee job needs.
CSR activities lead to competitive advantage since the firm can benefit from developing
resources and capabilities that are valuable and cannot be perfectly imitated (McWilliams et al.,
2006). To accomplish their activities, firms combine tangible and intangible resources and
capabilities. Otherwise, CSR creates moral capital by improving corporate reputation. Fombrun
and Shanley (1990) explain that firms can benefit from CSR activities to build reputational
capital and generate reputational gains. The literature has established intangible resources and

24

The concept is defined as the attachment that consumers feel with companies adopting CSR activities.
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capabilities as a source of competitive advantage since they are more complex and costlier to
create than tangible or physical assets (Barney, 2001).
In the same line of thinking, (Branco and Rodrigues (2006) have identified corporate reputation
as a channel through which CSR leads to financial performance. Corporate reputation is an
important tool to achieve firm success. Trying to satisfy different stakeholders’ interests, the
firm engaged in CSR reflects good social responsibility in financial markets. Reputational
capital depends strongly on stakeholder support. Adopting CSR activities helps the company
build community ties and signal social integration of the firm.
The shareholder expense view (Friedman, 1970) challenges the instrumental stakeholder theory
by suggesting that a corporation social responsibility is to make profits. According to him
“"there is one and only one social responsibility of business - to use its resources and engage
in activities designed to increase its profits so long as it stays within the rules of the game,
which is to say, engages in open and free competition without deception or fraud.” He considers
CSR engagement to be undertaken at the expense of shareholders and leads to lower firm value.
He adds that CSR is a manifestation of agency problems25 since it represents a misuse of
valuable resources that would be invested in projects that create value to shareholders.
McGuire et al. (1988) suggested a negative relationship between CSR and financial
performance. Engaging in social responsibilities such as making extensive charitable
contributions and establishing environmental protection procedures, generates additional costs
that may put an entire organization at risk (Munk, 1999). Firms that choose to conduct their
business according to social and ethical norms may be at a competitive disadvantage compared
to those with low CSR engagement (Waddock and Graves, 1997) and may as well experience
additional costs that could be avoided (Ullmann, 1985).
Bauer et al. (2005) show that both German and US ethical funds underperform their benchmark
in terms of their risk adjusted returns. Furthermore, the main findings of Brammer et al. (2006)
demonstrate that firms with high CSR levels tend to exhibit lower stock returns and firms with
low CSR performance outperform the market. More recently, Bhandari and Javakhadze (2017)

25

Jensen and Meckling (1970) define an agency relationship as a “contract under which one or more persons
(the principal(s)) engage another person (the agent) to perform some service on their behalf, which involves
delegating some decision-making authority to the agent.”
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show that CSR reduces the firm-level capital allocation efficiency since CSR requires valuable
firms resources.
The inconclusive character regarding CSR and financial performance persists until today. Metaanalysis studies are useful technique when results about a specific subject are conflicting
(Orlitzky et al., 2003). Meta-analysis studies investigating the CSR-CFP linkage have examined
theoretical and methodology shortcoming such as stakeholders mismatching (Wood and Jones,
1995), operationalization and methodological differences in the CSR definition (Griffin and
Mahon, 1997) and failure to control for important variables (Cochran and Wood, 1984).
To establish a higher degree of certainty about the CSR-CFP relationship and draw a
generalizable conclusion, Orlitzky et al. (2003) have conducted a meta-analytic review of 52
studies and found that CSR performance is likely to pay off. More precisely, CSR seems to be
more correlated with accounting-based indicators than market-based measures and reputation
indices are more highly correlated with financial performance than are other CSR indices.
Therefore, the operationalizations of CSR performance and financial performance is likely to
moderate the positive association.
Margolis et al. (2009) have tried as well to provide a comprehensive review to approach the
relationship between CSR and financial performance by conducting a meta-analysis of 251
studies. They found that only 28% of them had reported a positive relationship while 72% had
reported negative and insignificant relationship, therefore they conclude a positive but small
effect of CSR on financial performance. To clarify the issue, Wang et al. (2016) conducted a
meta-analytic review based on 42 studies. Their results endorse the argument that CSR does
increase subsequent financial performance, while the reverse direction is not supported.
More recently, Huang et al. (2020) have carried out a meta-analysis research based on 437
primary econometric studies. The authors pointed out that the disagreement in the literature
about the CSR-CFP linkage may be related to the influence of economic fluctuations. CSR
impacts financial performance differently with various economic fluctuations. The results show
insignificant relationship between CSR and CFP when all the evidences are pooled together.
However, when they focus only on primary studies that are potentially unconfounded by
slowdown of economic growth during the period of study, or have addressed endogeneity
issues, it turns out that about 86% of these do observe positive and significant effect of CSR on
CFP.
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The mixed results are due to the imperfect nature of the studies attempting to examine the CSRCFP linkage. Besides, these studies exhibit theoretical and methodological limitations. The
differences in previous finding resulted from the difficulty in measuring CSR performance since
no clear definition is given for the concept. Theoretical frameworks, measurement and
empirical methods about CSR have not been yet resolved (McWilliams et al., 2006). It seems
to be hard to assess what we cannot define clearly. If we have various definitions of the CSR
concept, the empirical results on the subject could not reliably be compared. Waddock and
Graves (1997) argue that the measurement problem is one fundamental reason why the
relationship between CSR and financial performance is still ambiguous. The controversy
surrounding the relationship between CSR and CFP may be related to the omission of control
variables. McWilliams and Siegel (2000) argue that many studies fail to include important
strategic variables that may affect financial performance. Supporting this point of view, GarciaCastro et al. (2010, p.5) add “social performance and financial performance may have a
relationship that changes with circumstances which may not yet be understood well enough to
be embodied in control variables.” Moreover, studies examining the impact of CSR on financial
performance are subject to causality concerns. Waddock and Graves (1997) argue about a
virtuous cycle between CSR and CFP. They demonstrate that high financial performance may
lead to the availability of slack resources that offer the opportunity to engage in CSR initiatives
which in turn enhances financial performance. Fundamental problems related with the
endogeneity of social strategic decisions may lead to radically opposite conclusions.
1.2.2.2 CSR and firm risk

Prior literature has also evidenced the role of CSR in mitigating different types of risk. Firm
risk is a combination of systematic risk and specific risk. The systematic risk refers to the risk
that influences a large number of assets or the entire market. However, the unsystematic risk is
a hazard that affects a small number of assets or only a particular company, and therefore cannot
be diversified (Ross, 2011). Unsystematic risk matters in financial markets because of neglected
or limited risk sharing (Merton, 1987). In the context of CSR, idiosyncratic risk will be
perceived since conscious investors prefer not to include low CSR firms in their investment
portfolios (Hong and Kacperczyk, 2009).
The risk mitigation view (Goss and Roberts, 2011) assumes a negative relationship between
CSR and firm risk. CSR helps the firm building a more favorable risk profile. Particularly, CSR
engagement signals to the market the willingness of the company to improve social conditions
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(Barney, 2001). Adopting a voluntary initiative can be perceived as a grant from the corporation
to different stakeholder groups. Therefore, by signaling altruistic orientation and the social good
in managerial decisions, the firm may benefit from a positive attribution or moral capital
(Godfrey et al., 2009). Moral capital is a synonym for intangible assets such as strong employee
commitment, legitimacy among communities and regulators, trust among partners, credibility
and enhanced brand image among customers, and more attractiveness for investors (Godfrey,
2005). The moral capital related to CSR activities creates value to shareholders and produces
“insurance-like” protection when negative events that reduce a firm’s cash flows or raise risk
level occur. The insurance is a form of risk management (Stulz, 2003) that reduces the
uncertainty of future cash flows by preserving financial performance.
Arguably, Stellner et al. (2015) add that generating internal and intangible resources will be
translated in higher profitability, a more stable financial performance, and thus a more favorable
risk profile. The authors explain that socially responsible firms have built strong reputation and
relationships with various stakeholders and have gained customer loyalty. For instance, they
can attract more talented employees and benefit from lower costs for recruiting, customers will
pay a price premium on products that respect social and environmental norms and suppliers
may accept longer payment terms. Moreover, CSR may mitigate firm risk since it helps the firm
lowering probabilities of suffering legal prosecutions, fines and regulatory controls and
developing stable relations with the government and the financial community (McGuire et al.,
1988a).
Socially responsible firms may avoid uncertain future explicit claims. For instance, Waddock
and Graves (1997) document that by selling safe products, the firm would avoid product safety
future lawsuit that lead to higher future expected costs. El Ghoul et al. (2011) add that high
CSR companies enjoy a reduced cost of equity capital because of their lower perceived risk.
Examining the impact of CSR on financial risk on an extensive sample of S&P500 companies
during the period 1992-2009, Oikonomou et al. (2012) found evidence that corporate social
responsibility is negatively but weakly related to systematic firm risk and that corporate social
irresponsibility is positively and strongly related to financial risk. (Jo and Na (2012b) focus on
controversial industries and find that CSR engagement is more economically and statistically
significant in controversial industry firms than in non-controversial industry firms, supporting
therefore the effect of risk reduction. (Luo and Bhattacharya (2009) find evidence to support
that CSR reduces significantly firm idiosyncratic risk. Similarly, Mishra and Modi (2013) find
that positive (negative) CSR reduces (increases) idiosyncratic volatility levels. Recently,
42

Ameur et al. (2019) argue that socially responsible stock markets exhibit less risk than do
conventional markets. Albuquerque et al. (2019) consider CSR to be a product differentiation
strategy that leads to higher profit margins and in turn decreases systematic risk. More recently,
Boubaker et al. (2020) support the reputational benefits of CSR by demonstrating that CSR
companies can mitigate their risk of falling into default and enjoy high credits rating. Their
findings indicate that firms’ high CSR level have lower financial distress risk.
However, according to over-investment view (Goss and Roberts, 2011), CSR is positively
linked to firm risk because CSR activities are a waste of scarce resources and subject to
managerial entrenchment. High socially responsible firms must care about various stakeholders
and do efforts to satisfy their needs and claims which increases complexity and reduces
profitability (Aupperle et al., 1985). CSR engagement generates additional costs that are value
destroying and increase earnings volatility, and therefore firm risk (Alexander and Buchholz,
1978).
CSR engagement is related to agency problems. Managers tend to over-commit to CSR
activities for their personal social agenda rather than shareholder interests (Barney, 2001). CSR
is an opportunity for opportunistic managers to improve their reputation and appear as a good
citizen26. The incentive for creating good image makes managers over invest in CSR actions at
the expense of shareholder wealth, which decreases profitability and increases volatility.
Managers will be overconfident since they enjoy better career opportunities and greater
negotiation power (Jo and Harjoto, 2012). Besides, the theoretical model of Goel and Thakor
(2008) show that overconfident managers may sometimes make value-destroying investments.
Goss and Roberts (2011) demonstrate a positive relationship between CSR and firm risk due to
managerial entrenchment. Moreover, CSR companies adopt CSR activities in order to hide
corporate misbehavior. Petrovits (2006) finds that firms use corporate philanthropy programs
strategically to achieve earnings targets. Consequently, CSR can be used as a tool to disguise
bad news and mislead investors about the value of the firm, and therefore will increase stock
price crash risk. Becchetti et al. (2015) suggest that idiosyncratic volatility is positively
correlated with CSR and negatively associated with CSR specific risk: stakeholders’ risk.

26

(Moon, 2001) argue in this context that CSR engagement is always driven by some kind of self-interest.

43

1.2.2.3 CSR and information asymmetry

Two theoretical perspectives explain the relationship between CSR and information
asymmetry. The information-asymmetry-reduction hypothesis (Jo and Harjoto, 2012) and the
agency theory (Jensen and Meckling, 1976). According to the information-asymmetryreduction hypothesis, socially responsible firms have to provide social information to comply
with the norms and ethical expectations of stakeholders and to reduce conflicts of interests (Jo
and Harjoto, 2012). Otherwise, previous studies have shown that CSR information is relevant
to investors’ investment decisions and in markets where social awareness is high27 (Dhaliwal
et al., 2014). Hence, investors can use CSR information to forecast future firm’s performance
and risk. By disclosing more relevant CSR information, this would enhance the firm’s
informational environment. Arguably, socially responsible companies voluntarily disclose
information about the social and environmental impacts of their activities28 (Cho et al., 2013).
Thereby CSR plays a complementary role to financial disclosure and are likely to achieve the
desired level of transparency. Moreover, regarding this conflict resolution view, various
information production channels, i.e., security analysts or brokerage services will cover more
on firms’ CSR initiatives, thereby reducing information asymmetry (Cui et al., 2018).
Supporting this point of view, Dhaliwal et al. (2011) find that firms with superior social
responsibility performance attract dedicated institutional investors and analyst coverage.
Further, these analysts achieve lower dispersion and absolute forecast errors.
In addition to this complementary role, CSR stimulates financial disclosure. Indeed, firms
engaging in CSR practices have a rich disclosure environment since they consider that
transparency is a form of socially responsible behavior (Gelb and Strawser, 2001). Atkins, 2006
claims that ethics motivate managers to be honest and trustworthy since this behavior is
beneficial to the firm. Consequently, socially responsible companies are likely to maintain the
same level of ethical obligations in their financial reporting. According to Diamond and
Verrecchia (1991) companies with a high degree of transparency exhibit less degree of
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(Brown and Dacin, 1997) suggest that within markets in which consumers have high levels of social
awareness, better social performance can enhance brand value and firm reputation, which can translate into
more favorable product evaluations by consumers and thus higher sales growth.
28
(Cho et al., 2013, p.73) explain that “CSR performance drives transparency because it motivates voluntary
disclosure – good-performing firms want to signal their quality by highlighting good performance and poorperforming firms want to explain poor performance.”
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information asymmetry with investors; we then expect social performance to reduce the
asymmetry of information on the market.
Empirical studies mainly support the information-asymmetry-reduction hypothesis. Cui et al.
(2018), using a large and extensive U.S. sample during the period between 1991 and 2010, find
an inverse association between CSR engagement and the level of information asymmetry El
Ghoul et al. (2011) suggest that information asymmetry is likely to be more severe for low CSR
firms. In the European context, Diebecker and Sommer (2017) investigate whether social
performance affects information asymmetry for European firms listed in the STOXX Europe
600 from 2002 to 2013. The authors find a significantly negative effect of social performance
on information asymmetry.
Conversely, the agency theory framework ((Friedman, 1970, Jensen and Meckling, 1976), is
based on opportunistic motivation that dominates the managerial behavior. Indeed, managers
can use social activities to promote their own interests at the expense of the interests of
stakeholders (Jensen and Meckling, 1976). As a result, CSR increases the discretionary power
of managers, which generates conflicts of interest that result in agency costs. Empirical study
(Prior et al., 2008) confirms the agency theory perspective. They find a negative relationship
between corporate social responsibility and information quality for a set of 593 listed firms in
26 countries for the period from 2002 to 2004. Managers seem to engage in CSR practices to
serve their personal interests.
Moreover, managers are more likely to over-invest in CSR activities in order to improve their
personal reputation. Barnea and Rubin (2010) find that increasing expenditures on CSR may
enhance their individual reputations as good citizens. This would increase company risk and
lead to a more opaque informational environment. Malmendier and Tate (2005) argue that
managerial overconfidence can account for corporate overinvestment. This overinvestment is
intended especially in CSR activities in order to have a good social reputation. As a result,
managers engage in generous social activities even if the costs incurred exceed the benefits
generated from such activities (Barnea and Rubin, 2010).
This overinvestment in CSR makes investors unable to evaluate the real firm performance.
Financial markets, in response to informational opacity, will penalize the overinvestment. We
then expect that CSR is not likely to reduce information asymmetry. Richardson and Welker
(2001) confirm the agency theory hypotheses. For a sample of Canadian firms find that extra-
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financial reporting is positively related to the cost of capital. This positive relationship is
mitigated among firms with better financial performance.
To sum up, there are two competing views on the relationship between CSR and information
asymmetry. The first one suggests that CSR reduces information asymmetry, as ethical
managers would enhance the firm’s informational environment to comply with ethical norms
and social responsibility. The second view argues that CSR exacerbates informational gaps as
managers use these activities for reputational concerns and to divert shareholders' scrutiny.

1.3 CSR and market efficiency
Corporate social responsibility has gained great interest among regulators, academics and
different market participants. There appears to be a shift from purely economic to social values.
Some firms are devoting more resources to implement social and environmental activities. In
August of 2019, more than 180 CEOs signaled that their firms’ purpose was no longer to serve
only their owners’ interests, but customers, employees, suppliers and communities, too29.
Moreover, according to Price Waterhouse Cooper 30(2012), “investors are using data on firm
social and environmental performance in their investment decision models”. Investors seem to
be more and more sensitive to corporations social and environmental footprints. Numerous
studies have examined the different implications of CSR on financial markets. Specifically, the
CSR concept is highly linked to the information asymmetry theory since “ managers know
much better about the firm’s CSR engagement in terms of its goal, plan, program, and related
activities than outsiders, and CSR can be used as a signal of expected firm’s future prospects
between firm and outsiders” (Cui et al., 2018, p.1). There are strong theoretical grounds for
assuming that information asymmetry reduces market efficiency and increases equity
misevaluation31. When information asymmetry is high, investors cannot make an accurate
assessment of firms’ valuation. They will rely on their own perceived value of future cash-flows
and discount rate to assess the value of the firm, and this will drive stock prices away from their
intrinsic value (Li, 2020).

29

Business Roundtable. Statement on the Purpose of Corporation,
https://opportunity.businessroundtable.org/ourcommitment/
30
PWC is a multinational professional services network headquartered in London, United Kingdom. It is the
second largest professional services firm in the world, and is one of the Big Four auditors, along
with Deloitte, EYand KPMG.
31
See for example (Miller and Rock, 1985; Myers, 1984; Myers and Majluf, 1984; Ross, 1973).
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Although CSR seems to be highly linked to market efficiency through the information
asymmetry puzzle, studies in this field are lacking. To our knowledge, there is no empirical
study that has attempted to examine the impact of CSR on market efficiency. On the one hand,
CSR may bring relevant information, which enables investors to make an accurate assessment
of the valuation parameters that underlie stock price formation. Since CSR contributes to firm
financial performance through different channels according to many studies (Brown and Dacin,
1997; Godfrey, 2005; Orlitzky et al., 2003), it should be taken into consideration when
estimating firms’ future cash flows. Moreover, socially responsible companies are expected to
provide credible and comprehensive information (Du et al., 2015). Higher corporate
transparency will make valuation easier through a reduction in cash flows forecast errors, which
in turn mitigates stock mispricing, and therefore contributes to market efficiency. On the other
hand, CSR may generate “noise” in financial markets because it is not related to firms’
fundamentals. Arguably, CSR definitions are malleable and highly variable and there is two
opposing and competing views regarding the relation between CSR performance and financial
performance. This translates a theoretical uncertainty and the ambiguity surrounding the
concept of CSR (Stakeholders theory versus neoclassical paradigm)32. Furthermore, CSR
disclosure is still voluntary in many countries and is not subject to sanctions and effective
controls, which makes it subject to manipulations and opportunistic behavior (Laufer, 2003).
From this point of view, CSR signals may not be relevant and are hard to interpret. This will
lead to the propagation of “noise” in financial markets and prices will deviate from their
fundamental value. From this perspective, CSR increases stock mispricing, and therefore
impedes market efficiency.
In the reminder of this section, we review the literature indirectly linking CSR to market
efficiency by exploring the relationship between CSR and mispricing sources. The behavioral
finance view is based on two building blocks (Barberis and Thaler, 2003): investor rationality,
which create mispricing, and limits to arbitrage, which prevent rational arbitrageurs from
exploiting stock market inefficiencies (Jacobs, 2015). For that reason, we specifically organize
the CSR- market efficiency literature by focusing on the impact of CSR on investor psychology
and limits to arbitrage.

32

Freeman 1984 versus Friedman, 1970 doctrine
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1.3.1 CSR and investor sentiment
The lack of corporate transparency is a major reason why companies are more difficult to value.
Corporate transparency is defined by Bushman et al (2004) as “The availability of firm specific
information to those outside publicly traded firms”. It is a source of valuation difficulties for
market participants. When information is not sufficient and reliable to evaluate business
fundamentals, mood effects are enhanced. Investors will rely on emotions since the complexity
of decision is exceeding their comprehensive capabilities. Forgas (1995) pointed out that the
influence of emotions on decisions making is positively related to the associated complexity
and uncertainty. Business uncertainty is a fundamental factor in valuing the assets of a
company. Firth et al. (2015) tested how corporate transparency helps explain the sensitivity of
stock prices to general investor sentiment. They find that firms with high transparency are less
affected by sentiment. Their study highlights the role of corporate transparency in mitigating
the impact of investor sentiment on stock prices.
Stakeholder theory (Freeman, 1984) supports the effectiveness of CSR in achieving corporate
transparency. Many studies have shown that CSR information is relevant because CSR
contributes to firm financial performance (Dhaliwal et al., 2011). Cui et al. (2018) documented
that socially responsible companies use CSR as a signaling channel to enhance communication
with shareholders and to resolve conflicts with different stakeholders. Furthermore, Du et al.
(2011) explained that CSR companies communicate their CSR information in various ways
notably advertising campaigns, firm official websites, standalone and mandatory CSR reports.
Consequently, by showing their willingness and commitment to disclose more relevant
information, socially responsible companies improve their corporate transparency.
Many studies have reported a negative relationship between CSR and information asymmetry.
El Ghoul et al. (2011) suggested that information asymmetry tends to be more severe in low
CSR companies. Dhaliwal et al. (2011) show that initiation of voluntary disclosure of CSR
activities provides benefit for the firm such as a reduction of the cost of equity capital and less
analyst divergence. Cho et al. (2013) find that CSR reduces information asymmetry and that
regulatory actions may be appropriate to mitigate the adverse selection problem faced by lessinformed investors.
As ethical firms, high CSR companies should behave according to ethical norms because they
form part of its function and they accept them voluntarily. Moral norms require several
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obligations such as the accountability toward others, which means to show an attitude of
transparency and openness. Therefore, corporate transparency is estimated as a socially
responsible behavior that socially responsible firms have to commit to (Gelb and Strawser,
2001). Responsible managers are going to behave differently. For example, Kim et al. (2012)
show that high CSR firms exhibit less evidence of accruals-based and real-activity earnings
managements. The study of Ajina et al. (2019) provided evidence that high CSR firms are likely
to report earnings of a higher quality. A responsibility commitment is a decision that encourages
managers to be honest and to integrate social values and ethics into their behavior. The
availability of high-quality information, which complies with ethical norms, in order to satisfy
stakeholders’ needs and expectations, enhances corporate transparency.
Bushman and Smith (2003) claim that corporate transparency reinforces the monitoring power
of investors on manager’s behavior. Resources which are directed to finance projects which
benefit managers rather than owners are replaced by projects that are identified as good for
investors. Moreover, corporate transparency is key to reducing uncertainty about the economic
environment. It implies high stock prices informativeness. The prices will reflect firm specific
information and better inform investors about the investment opportunities of the firm, which
leads to the efficient allocation of resources towards firm with better prospects. By having more
reliable information, investors will rely less on subjective judgments. CSR may enhance the
“bounded rationality” of investors through reducing the informational complexity and firm
uncertainty and enhancing corporate transparency. More rational investors are agents who
improve market efficiency. According to this line of thinking, investor sentiment seems to be
more pronounced in high socially responsible firms.
However, CSR may lead to irrationality if it generates “noise” in financial markets according
to the socio-psychological theory (Orlitzky, 2013). CSR is a multidimensional concept which
can be defined differently by different people. Arguably, Votaw explained “Corporate social
responsibility means something, but not always the same thing to everybody. To some it conveys
the idea of legal responsibility or liability; to others, it means socially responsible behavior in
the ethical sense; to still others, the meaning transmitted is that of ‘responsible for’ in a causal
mode; many simply equate it with a charitable contribution; some take it to mean socially
conscious; many of those who embrace it most fervently see it as a mere synonym for legitimacy
in the context of belonging or being proper or valid; a few see a sort of fiduciary duty imposing
higher standards of behavior on businessmen than on citizens at large’’ (Votaw, 1972, p.25).
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In addition to the ambiguity in defining the CSR concept, results of studies examining the
impact of CSR on financial performance are not conclusive. Several authors have demonstrated
no significant relationship between the two variables. Moore (2001) focused on the UK
supermarket industry and provided evidence of a non-significant relationship between CSR and
financial performance. Similarly, Soana (2011) found no statistically significant link that
indicates any positive or negative correlation between CSP and CFP in the banking sector.
Other studies have showned CSR to be a source of agency problems that favors private benefits
extraction and destroys value (Friedman, 1970; Servaes and Tamayo, 2013; Spicer, 1978).
According to this view, investors should view CSR initiatives negatively and price increases
resulting from increased social actions would not be economically justified. Inversely, there are
socially conscious investors who choose to limit their holdings to “green” or “ethical” stocks.
They support the belief that CSR engagement helps the firm in developing strategic resources
and induces reputational benefits which create value and decrease idiosyncratic risk (Branco
and Rodrigues, 2006; Jones, 1995).
CSR creates divergence in investors’ opinions. Different market participants have different
perceptions of organizations’ CSR initiatives and consequences. Regarding the ambivalent
nature of the association between CSR and economic performance, CSR may generate noise in
the technical sense of the term in the finance literature (Black, 1986). Divergence in views about
the CSR concept and its financial implications lead prices to vary more than they would in the
absence of CSR signals (French and Roll, 1986). Moreover, socially responsible investors buy
and sell stocks in financial markets following changes in CSR performance. For example, if a
stock drops out of an SRI index, investors may sell this stock (Doh et al., 2010), even if the
future economic perspectives of the firm are solid and tend to improve (Jensen, 2002). Investors
therefore integrate an information which may not be related to firms’ fundamentals in their
judgment of future prospects and the assessment of risk.
Additionally, CSR information is not standardized and difficult to interpret correctly and
rationally and social disclosure is still voluntary in many countries. In the same context, Parket
and Eilbirt (1975) add “To be sure, the scope of endeavor categorized by the term social
responsibility cannot be analyzed on the order of a balance sheet or profit and loss statement.
There are, as yet, no accounting techniques, analytical tools, or statistical methods which will
objectively differentiate companies that are socially responsible from those that are not. To
measure degrees of social responsibility would be an even more ethereal task.” Parket and
Eilbirt (1975, p.6). CSR information is also easily manipulated. In fact, with the absence of
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public enhanced regulations and governmental oversights managers tend to manifest
opportunistic behavior in relation with CSR (Laufer, 2003). In an environment in which many
are so convinced that CSR benefits firms, managers will be more likely to exhibit opportunistic
behaviors and promote their own interest by manipulating social and environmental
information.

Such information environment favors mood effects. A wide range of

psychological dynamics and biases may affect investor behavior. An opaque information
environment with a bad information quality available on the market creates divergence in
opinions and makes investors more subjective when evaluating firm value. Regarding the
complexity of information, investors will be more emotional and more affected by their
cognitive bias. They will make transactions against market fundamentals and transmit “noise”
to financial markets. Therefore, CSR information raises the number of “noise” traders (i.e
irrational investors) who confuse information about business fundamentals with “noise”
(Shleifer, 2000). Market participants will not be able to filter out noise in their investment
decisions. Noise then leads to more noise trading (Black, 1986). Noise will accumulate in
markets and investors will take it into consideration as they enjoy speculative trading (Laffont,
1985). Prices will reflect social dynamics which are uncorrelated to fundamentals (Shiller,
2005). Consequently, equity prices will deviate systematically from their intrinsic value
because they reflect noise (De Long et al., 1990).
Furthermore, managers may use CSR strategically to claim to be “green” and social. Managers
have a lot of leeway in terms of CSR reporting and may even fine-tune CSR disclosures in order
to give a “greener” picture of their company, i.e., to engage in greenwashing (Marquis et al.
(2016). They have a new way to appear more responsible, credible and trustworthy and they
benefit from the reputational assurance guaranteed by CSR. All fake advertising project about
good corporate image for firms who behave in a social and environmental manner have a direct
impact on investors’ emotions, mood and beliefs. According to the psychology literature,
people in a good mood tend to analyze information less systematically, in less detail and less
energetically (Shu and Chang, 2015). Happy people are less careful and react to irrelevant
information. Good mood usually results in bias and error. Therefore, investors may be seduced
by this new paradigm about CSR performance, pushing up the price of “green” securities up to
the point where prices will no longer reflect fundamentals, and potentially leading to the
formation of a “green” bubble.
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1.3.2 CSR and limits to arbitrage
CSR and limits to arbitrage may be linked regarding the various financial implications of CSR
in financial markets.
1.3.2.1 CSR and information uncertainty

A large body of empirical evidences have shown a positive impact of CSR on firm value
through different channels (Godfrey et al., 2009; Servaes and Tamayo, 2013). The stability in
future cash flows of high CSR firms can be explained by three distinctive characteristics (Sun
and Ding, 2020). First, customers are the principal source of cash flow and they have a strong
direct impact on companies’ profits. CSR has long been confirmed to be instrumental in
building strong relationship with different stakeholders. As an important group of stakeholders,
customers perceive positively CSR engagement and show a higher degree of satisfaction (Du
et al., 2007) about socially responsible firms resulting in higher customer loyalty and reducing
the uncertainty of incoming cashflows (Vlachos et al., 2009). Second, CSR generates moral
capital since it helps firms develop resources in the form of valuable intangible assets. The
moral capital related to CSR activities creates value to shareholders and produces “insurancelike” protection (Godfrey et al., 2009) which leads to more stable valuation process and thus
financial support (Jo and Na, 2012). Third, socially responsible firms may benefit from a high
degree of flexibility and avoid potential penalties related to accidental misconduct since they
have built a friendly environment network constituted by stakeholder groups (Basu, 1977).
These mechanisms help the firms achieve lower cash flow volatility, which in turn results in
lower information uncertainty.
CSR can also lower information uncertainty related to limits to arbitrage through its impact on
analyst coverage and dispersion in earnings forecasts. CSR involves mitigating conflicts with
stakeholders, reducing information asymmetries between them and enhancing corporate
governance mechanisms (Becchetti et al., 2013). CSR may enhance earnings quality. Prior
studies (e.g, Kim et al., 2012) have documented that CSR-oriented firms are less likely to
manage earnings through discretionary accruals. Ethical concerns are a driver for managers to
provide high quality financial reports.
Regarding CSR and analyst coverage, the empirical evidence of Dhaliwal et al. (2012) show
that social related disclosure is associated with greater analyst coverage, improved forecast
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accuracy and a reduction in forecast dispersion. Moreover, Luo et al. (2015) suggest that
analysts do pay great attention to CSR and take it into account in stock recommendations. In
addition, the visibility of CSR firms may help mitigating information uncertainty. In fact, morevisible-to-media-spotlight firms should disclose more CSR-related information to reduced
potential costs (Belkaoui and Karpik, 1989) because they are under scrutiny. CSR may thus
provide a cleaner picture of firm actions and future expectations.
Nevertheless, the shareholder expense view of CSR (Friedman, 1970) and the overinvestment
view (Barnea and Rubin, 2010) suggest CSR is positively related to information uncertainty.
CSR is a value destroying activity under these two theories because it requires high costs that
would otherwise be invested in profitable investment opportunities. CSR results a competitive
disadvantage (Aupperle et al. 1985). Being socially responsible means scarifying profits
(Baumol and Blackman, 1991). McWilliams and Siegel (2000) noted that the benefits of CSR
are not enough to offset its cost. They argue that CSR has a negative impact on financial
performance by adding the R&D expenditures into the model. The results of Hassel et al.
(2005) provided insights that environmental performance has a negative impact on firms’
market value. More recently, Bhandari and Javakhadze (2017) show that CSR reduces firmlevel allocation efficiency. CSR added costs increase the variability of future performance,
which increases earnings volatility (Alexander and Buchholz, 1978).
Furthermore, due to the multidimensionality of the concept of CSR, it seems to be hard for
investors to define the notion of CSR and assess its implications for financial markets. Studies
investigating the impact of CSR on financial performance are not conclusive. Sometimes CSR
pays off, sometimes CSR costs and sometimes CSR does not matter at all (Margolis et al.,
2009). The ambiguity, or uncertainty, surrounding the concept of CSR generates “noise” on
financial markets. Investors rely on social dynamics not related to fundamentals. “Noise”
increases the psychological bias of investors, and thus investor irrationality. Many studies on
behavioral finance (e.g, Hirshleifer et al., 2004) demonstrate that high psychological biases
amplify information uncertainty. Overconfidence of investors makes them rely more on private
information and underreact to public information (Daniel et al., 1998). As a result, greater
uncertainty is related to high return predictability.
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1.3.2.2 CSR and transaction costs

CSR may also dampen other limits to arbitrage related to transactions costs by increasing
market liquidity33 and mitigating information asymmetry and adverse selection problems. The
information environment plays a fundamental role in shaping stock liquidity (Healy and Palepu,
2001). When trading with information motivated traders, market makers and other informed
investors adjust bid-ask spreads (Easley and O’hara, 1987) implying higher spreads and
transactions costs for firms which are less transparent. Healy and Palepu (2001) argue that
transparent and relevant disclosure serve to mitigate information asymmetries between
managers and outsiders. CSR is one such type of value-relevant voluntary disclosure (Godfrey
et al., 2009; Orlitzky et al., 2003; Richardson and Welker, 2001), thus CSR mitigates the issues
related to asymmetric information. By reducing information asymmetry, high information
transparency can lead to a reduced cost of capital since this allows firms to increase their stocks’
liquidity (Diamond and Verrecchia, 1991; El Ghoul et al., 2011).
Dhaliwal et al. (2011) have tested empirically the impact of social disclosure on the cost of
equity capital. They found that CSR disclosure lowers the cost of equity suggesting that CSR
reporting reduces information asymmetry. Kim and Statman (2012) provided evidence that
CSR enhances the quality of information controlled by managers. Cui et al. (2018), using a
large and extensive U.S. sample during the period between 1991 and 2010, find an inverse
association between CSR engagement and the level of information asymmetry.
Indeed, creating value and generating profits can encourage managers to be more transparent
in their financial and non-financial reports. Thus, commitment to CSR is an alternative
governance mechanism that attracts financial analysts and new investors and therefore transmit
a positive signal to the market leading to increased trading volumes and liquidity in the market
(Ginglinger and Hamon, 2012). The role of governance in controlling the quality of information
has been proven by previous studies (Dechow et al., 1996). Since CSR goes beyond what is
legally required (Heal and Heal, 2008), it plays a complementary role with governance
mechanisms to protect investors’ interests by improving information quality, and thus stock
liquidity.

33

"Liquidity" refers to a market's ability to provide immediate execution for an incoming market order (often
called "immediacy") and the ability to execute small market orders without large changes in the market price
(often called "market depth" or "resilience (Massimb and Phelps, 1994, p.41)
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However, CSR may decrease market illiquidity related to limits to arbitrage if it decreases
information quality through earnings management34. Such behavior mitigates the reliability of
the information provided by high CSR firms and increases the information asymmetry between
investors and managers. CSR engagement can be used strategically by opportunistic managers
to promote their own interest at the expense of shareholders through engaging in real earnings
management (Prior et al., 2008). As a result, CSR increases the discretionary power of
managers. As greater earnings management may signal aggressive accounting practices,
investors tend to widen the Bid-Ask spreads in order to protect themselves resulting in low
equity liquidity (Chung et al., 2009).

1.3.2.3 CSR and arbitrage risk

CSR may have an impact on arbitrage risk since it is related to idiosyncratic volatility. In light
of the risk mitigation view (Goss and Roberts, 2011), CSR is negatively related to firm specific
risk as discussed in the previous section. For instance, through adopting voluntary initiatives,
high socially responsible companies signal their altruistic orientation and the social good in
their managerial decisions, and therefore create moral capital (Godfrey et al., 2009). Moral
capital is a synonym for intangible assets that will be translated in higher profitability, a more
stable financial performance, and thus a more favorable risk profile (Stellner et al., 2015).
Arguably, Luo and Bhattacharya (2009, p.202) added “moral capital provides firms insurancelike protection of shareholder wealth by creating a reservoir of goodwill and mitigating negative
stakeholder assessments.”
High socially responsible firms have built strong reputation due to the managers’ attention
toward key stakeholders. Therefore, they can attract new “green” customers, increase their
financial performance, and enhance their competitive advantage (Kramer and Porter, 2011;
Porter and Kramer, 2006). With greater legitimacy and trust , CSR companies can reduce
various operational risks that a company faces in terms of profitability and overall viability
through decreasing the likelihood and expense of legal actions, regulation, or legislation against
the firm (Chava, 2014).

34

Companies can modify the message conveyed to outsiders by misleading them about their true economic
reality, which is often referred to as real earnings management (Roychowdhury, 2006)
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Luo and Bhattacharya (2009) find evidence to support that CSR reduces significantly firm
idiosyncratic risk. Jo and Na (2012b) focus on controversial industries and find that CSR
engagement is more economically and statistically significant in controversial industry firms
than in non-controversial industry firms, supporting therefore the effect of risk reduction.
Similarly, Mishra and Modi (2013) find that positive (negative) CSR reduces (increases)
idiosyncratic volatility levels. Recently, Boubaker et al. (2020) provide evidence that high CSR
companies can mitigate their financial distress risk and enjoy high credits rating.
However, according to the over-investment view (Goss and Roberts, 2011), CSR has a positive
impact on firm idiosyncratic risk because CSR engagement generates high costs and is subject
to managerial entrenchment. CSR companies are likely to be at a competitive disadvantage
compared to less CSR oriented companies (Waddock and Graves, 1997). They handle superior
costs that could be avoided by less social investments (Barnett and Salomon, 2006). According
to Aupperle et al. (1985), CSR is a resource-consuming task. Engaging in social initiatives
induces numerous costs, which lead to lower financial performance.

From an agency theory perspective (Aupperle et al., 1985), CSR may increase firm risk since
it can be related to empire building tendency. Managers tend to over-commit to CSR activities
for their personal social agenda rather than shareholder wealth, which decreases profitability
and increases volatility. CSR engagement offers the opportunity to managers to enjoy better
career opportunities and greater negotiation power which make them over-confident (Jo and
Harjoto, 2012). Indeed, the theoretical model of Goel and Thakor (2008) shows that
overconfident managers may sometimes make value destroying investments. Goss and Roberts
(2011) provide evidence that CSR and firm risk are positively related due to managerial
entrenchment. Moreover, CSR companies adopt CSR activities in order to hide corporate
misbehavior. Consequently, CSR can be used as a tool to disguise bad news and mislead
investors about the value of the firm, and therefore will increase stock price crash risk. Becchetti
et al. (2015) suggest that idiosyncratic volatility is positively correlated with CSR and
negatively associated with CSR specific risk: stakeholders’ risk.
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Figure 1.3: Theoretical link between CSR and market efficiency and contributions
Corporate social responsibility

Corporate social responsibility and stock mispricing (Chapter 2)
Does CSR drive prices to fundamental value because
social information is value-relevant, or it is unrelated
to fundamentals and therefore induces mispricing?

Mispricing Source 1: Are socially responsible
firms more sensitive to investor sentiment?
(Chapter 3)

Mispricing Source 2: Is CSR a new arbitrage
impediment? (Chapter 4)

Does CSR promote investor
rationality through corporate
transparency, or does it lead to
irrationality by generating
“noise”?

Market efficiency

Information
uncertainty
The impact of CSR
on the volatility of
future cash flows,
analyst coverage and
dispersion in
earnings forecasts.

57

Transaction costs

The impact of CSR
on information
asymmetry, cost of
equity capital and
market liquidity.

Arbitrage risk

The impact of CSR
on idiosyncratic
volatility.

1.4 Conclusion
Despite the importance of the efficient markets hypothesis (EMH) and the increasing attention
devoted to CSR, the two literatures have been barely linked. In this chapter, we have tried to
fill this gap by presenting a theoretical background that explains the relationship between the
two concepts in order to introduce our research question that will be discussed in the remainder
of this dissertation.
We started by defining the concept of corporate social responsibility and its conceptual
framework. Then, we presented the theoretical and empirical literature on the financial
implications of CSR. More precisely, we focused on the impact of CSR on financial
performance, firm risk and information asymmetry. Accepted benefits of CSR in terms of
higher corporate transparency, lower volatility of future cash flows, better stock liquidity and
more favorable risk profile give credit to the idea that CSR matters in the context of the EMH.
Figure 1.3 provides clear and comprehensive view about the theoretical link between CSR and
market efficiency and our main contributions.
Many studies on CSR have examined various factors that may affect market efficiency.
However, empirical studies investigating the direct impact of CSR on market efficiency are
non-existent. In the next chapter, we start by focusing on the impact of CSR on mispricing since
it challenges the EMH. When prices deviate from their fundamental value, markets are no
longer efficient. Then, to examine this relationship in depth, we attempt to test the impact of
CSR separately on the two main sources of mispricing. In fact, behavioral finance theory
suggests that stock mispricing due to asset-pricing anomalies can be explained by two major
foundations: investor sentiment which increases the irrationality of investors and limits to
arbitrage (Jacobs, 2015). Therefore, the third chapter focuses on the relationship between CSR
and investor sentiment. We have justified this association theoretically through the impact of
CSR on corporate transparency and noise-induced effect. By examining this relationship, we
try to test if CSR makes investors more rational through providing a high-quality informational
environment or if it leads to irrationality because it is not systematically related to fundamentals
and may thus generate noise.
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Regarding the last chapter, we examine the impact of CSR on the second source of mispricing,
limits to arbitrage, in order to determine whether CSR reduces limits to arbitrage or instead
makes arbitrage harder (leading mispricing to persist). We build our theoretical explanation
based on the impact of CSR on information uncertainty, transactions costs and arbitrage risk.
To the best to our knowledge, we are the first to test the relationship between CSR and market
efficiency and to examine this association from a mispricing view.
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Appendix 1.1

Definitions of CSR

Definition Source
Bowen (1953)

Definition
“It refers to the obligations of businessmen to pursue those
policies, to make those decisions, or to follow those lines of
actions which are desirable in terms of the objectives and values
of our society.”

McGuire (1963)

“The idea of social responsibilities supposes that the corporation
has not only economic and legal obligations, but also certain
responsibilities to society which extend beyond these
obligations.”

Manne and Wallich (1972)

“To qualify as socially responsible corporate action, a business
expenditure or activity must be one for which the marginal
returns to the corporation are less than the returns available from
some alternative expenditure, must be purely voluntary, and
must be an actual corporate expenditure rather than a conduit
for individual largesse.”

Backman (1975)

“Social responsibility usually refers to the objectives or motives
that should be given weight by business in addition to those
dealing with economic performance (e.g., profits).”

Carroll (1979)

“The social responsibility of business encompasses the
economic, legal, ethical and discretionary expectations that
society has of organizations at a given point in time.”

Jones (1980)

“Corporate social responsibility is the notion that corporations
have an obligation to constituent groups in society other than
stockholders and beyond that prescribed by law and union
contract. Two facets of this definition are critical. First, the
obligation must be voluntarily adopted. […] Second, the
obligation is a broad one, extending beyond the traditional duty
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Appendix 1.1 Continued: Definitions of CSR
Definition Source

Definition
to shareholders to other societal groups such as customers,
employees, suppliers, and neighboring communities.”

Epstein (1987)

“Corporate social responsibility relates primarily to achieving
outcomes from organizational decisions concerning specific
issues or problems which (by some normative standard) have
beneficial rather than adverse effects on pertinent corporate
stakeholders."

Wood (1991)

“The basic idea of corporate social responsibility is that business
and society are interwoven rather than distinct entities;
therefore, society has certain expectations for appropriate
business behavior and outcomes. However, a review of the
literature shows that at- tempts to specify principles of CSR
have not distinguished among three conceptually distinct though
related phenomena: expectations placed on all businesses
because of their roles as economic institutions, expectations
placed on particular firms because of what they are and what
they do, and expectations placed on managers (and others) as
moral actors within the firm.”

(Hopkins, 1998)

“Corporate social responsibility is concerned with treating the
stakeholders of the firm ethically or in a socially responsible
manner. Stakeholders exist both within a firm and outside.
Consequently, behaving socially responsibly will increase the
human development of stakeholders both within and outside the
corporation.”
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Appendix 1.1 Continued: Definitions of CSR

Definition Source

Definition

McWilliams and Siegel “We define CSR as actions that appear to further some social
(2001)

good, beyond the interests of the firm and that which is required
by law.”

World business council for “The commitment of business to contribute to sustainable
sustainable

development economic development, working with employees, their

(1999)

families, the local community and society at large to improve
their quality of life.”

Commission
European

of

the “CSR is the concept that an enterprise is accountable for its

communities impact on all relevant stakeholders. It is the continuing Social

(2003)

commitment by business to behave fairly and responsibly and
contribute to economic development while improving the quality
of life of the work force and their families as well as of the local
community and society at large.”

Van Marrewijk (2003)

“Companies with a CSR strategy integrate social and
environmental concerns in their Social business operations and in
their interactions with their stakeholders and demonstrate openly
their triple P performances.”

European
(2011)35

Commission “CSR is the responsibility of enterprises for their impacts on
society. Respect for applicable legislation, and for collective
agreements between social partners, is a prerequisite for meeting
that responsibility. To fully meet their corporate social

35

Source : https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0681:FIN:en:PDF
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responsibility, enterprises should have in place a process to
integrate social, environmental, ethical, human rights and
consumer concerns into their business operations and core
strategy in close collaboration with their stakeholders, with the
aim of: - Maximizing the creation of shared value for their
owners/shareholders and for their other stakeholders and society
at large;
-

Identifying, preventing and mitigating their possible
adverse impacts.”
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Chapter 2: Corporate social
responsibility and stock mispricing

Abstract
We study whether corporate social responsibility (CSR) mitigates or contributes to stock
mispricing. Using an extensive sample of S&P500 firms between 2002 and 2017, we show that
CSR is positively related to stock mispricing. Our findings suggest that CSR information is not
systematically correlated with firms’ economic fundamentals but may also be linked to social
and institutional dynamics unrelated to fundamentals. Additional results show that the impact
of CSR on mispricing is more pronounced during periods of calm, most likely because of the
“naïve” speculative “noise” trading. Our findings are robust to using alternative measures of
mispricing, which adds convergent validity to the analysis. Overall, our analysis supports the
“noise” effect of CSR on financial markets.
Keywords: Mispricing, Corporate social responsibility, Noise, Efficient Market Hypothesis.
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2.1 Introduction
The Capital Asset Pricing Model (CAPM) of Lintner (1965) and Sharpe (1964) provides
predictions about the relationship between expected return and risk by suggesting a positive
linear relation between a stock’s returns and its market beta. Under this framework, exposure
to idiosyncratic risk should not be rewarded since it can be diversified away (Markowitz, 1952).
The Markowitz’s mean-variance approach assumes that all investors are risk averse and that
they only care about mean return and variance when choosing among portfolios. That being
said, the CAPM fails to explain a host of documented cross-sectional patterns in stock returns
referred to as anomalies.
According to the CAPM, investors should only be compensated for bearing systematic risk.
Yet, numerous empirical results seem to be inconsistent with this fundamental principle. For
instance, Ang et al. (2006) provide evidence of a negative relationship between idiosyncratic
volatility and subsequent stock returns. A strand of literature initiated by Sloan (1996) shows
that firms with high accruals experience lower stock returns. Daniel and Titman (2006) find a
negative relationship between stock issuances and average returns. The financial distress puzzle
also represents a challenge to standard rational asset pricing. For example, Campbell et al.
(2008) report that firms with high failure probability tend to earn lower subsequent returns.
The academic finance literature asserts that mispricing is partially responsible for such
anomalies. Mispricing is defined as “the difference between the observed price and the price
that would otherwise prevail in the absence of arbitrage risk and all arbitrage impediments”
(Stambaugh et al., 2015, p.5). Mispricing persists because of risks which deter price correcting
arbitrage. In fact, the efficient markets hypothesis suggests that stock prices do not
systematically deviate from the intrinsic values because arbitrageurs take advantage of any
pricing wedge. However, Shleifer and Vishny (1997) prove that arbitrage forces require capital
and tend to be ineffective when prices substantially deviate from fundamental value. When
mispricing is detected in stock markets, rational investors are expected to take advantage of this
opportunity in the hope of profiting from the subsequent convergence of market price to
fundamentals. However, there are certain limits to arbitrage (Stambaugh et al., 2015).
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For instance, transaction costs or low stock market liquidity make arbitrage costly. Trading
constraints such as short selling restrictions may prevent rational investors from exploiting
mispricing opportunities. Information uncertainty, which makes arbitrageurs more reluctant to
take risky positions, is also considered as a limit to arbitrage. In other words, mispricing results
in stock prices deviating significantly from their intrinsic values. This may happen when
investors make use of different models for interpreting available information (investors
heterogeneity) and/or do not have access to all relevant information (asymmetric information)
and/or are not able (trading restrictions) or willing (behavioral biases) to exploit arbitrage
opportunities. If information is not properly and instantaneously priced, stocks are misevaluated
because of either over-reaction, slow reactions to news, or lack of liquidity. In this situation,
over or under-valuation of stocks appears, and mispricing opportunities are not fully exploited
by arbitrageurs.
This paper contributes to the finance literature by investigating for the first time
whether corporate social responsibility (CSR, henceforth) is a factor of mispricing. This is a hot
topic as the number of companies worldwide that issue CSR reporting has been growing
tremendously in the past few years. Specifically, the number of S&P 500 companies issuing
sustainability reporting has risen by 66 percentage points between 2011 and 2018, up from 20
to 86%36. This increasing awareness of CSR has led academics to study the potential impacts
of CSR on firms’ financial indicators such as financial performance (Lins et al., 2017), firm
risk (Jo and Na, 2012a; Luo and Bhattacharya, 2009), firm value (Fernando et al., 2017; Ferrell
et al., 2016) information asymmetry (Cho et al., 2013; Cui et al., 2018) , the cost of capital (El
Ghoul et al., 2011; Girerd-Potin et al., 2014), cash holdings (Arouri and Pijourlet, 2017) and
stock price crash risk (Kim et al., 2014).
Arguably, there are two opposite views regarding the potential impact of CSR on mispricing.
On the one hand, CSR information can help investors gain a better understanding of a firm’s
fundamentals and ultimately of its value. In fact, CSR could impact firm valuation through
different channels. For instance, CSR is often thought of as an insurance-like mechanism
reducing a firm’s exposure to risk (Godfrey, 2005). Greater earnings stability resulting from
reduced risk should make firm valuation easier by reducing the uncertainty associated with
expected future cash flows. Besides, firms committed to CSR should act more transparently in

36

Source: Governance & Accountability Institute 2019 sustainability report. URL: https://www.gainstitute.com/press-releases/article/flash-report-86-of-sp-500-indexR-companies-publish-sustainabilityresponsibility-reports-in-20.html
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disclosing credible, reliable and relevant information. High corporate transparency increases
the supply of accurate firm-specific information and reduces the information gap between firms
and investors. Such an information environment enhances the ability of investors to make a
more accurate assessment of the valuation parameters that underlie stock price formation.
Information uncertainty is a factor leading prices to deviate from their fundamental value. If
CSR improves the flow and accuracy of information for pricing assets, it follows that it should
mitigate mispricing.

On the other hand, CSR remains an opaque concept, as there is no universally agreed-upon
definition of CSR (Carroll and Shabana, 2010). This lack of clarity can lead to differences in
perceptions that may create a misunderstanding of the opportunities and challenges of CSR. In
addition, CSR initiatives remain voluntary in many countries and most CSR actions are selfimposed. There is no standard legislation set by governments in terms of CSR responsibilities
and CSR governmental oversights are different across countries. The unregulated nature of CSR
along with the uncertainty surrounding its definition and implications makes CSR information
easier to manipulate than accounting information. If disclosure is voluntary and not subject to
sanctions and effective controls, manipulations will be more frequent. In this framework, CSR
signals may not be relevant. If CSR information is manipulated or hard to interpret rationally
and objectively, it will lead to the propagation of “noise” in financial markets. If market
participants are unable to filter “noise” from investment decisions (Black, 1986), this situation
will result in deviations from fundamental value. Through this noise effect, CSR may represent
an arbitrage risk, therefore preventing arbitrage from happening (De Long et al., 1990; Shleifer
and Vishny, 1997) and increasing mispricing (Doukas et al., 2010). If CSR generates
uncertainty, it follows that it should positively impact mispricing.
To test these two opposing views of the relationship between CSR and stock mispricing, we
examine how firms’ CSR performance is associated with mispricing measures. Our CSR
measure comes from Thomson Reuters. As for mispricing, we follow Stambaugh et al. (2012)
and retain the most used mispricing measure computed based on 11 well-documented
anomalies. Using a large sample of U.S. firms (S&P 500) from 2002 to 2017, we find a
significantly positive effect of CSR on mispricing, suggesting that the higher a firm’s CSR
performance, the higher its degree of equity mispricing. It seems that not all CSR information
is directly connected to a firm’s fundamentals and investors are not able or willing to filter
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relevant CSR signals from noise. Hence, CSR is rather interpreted as noise and the more noise
there is in the stock market, the more investors rely on noise to make their investment decisions.
Equities issued by high CSR firms could then be more subject to speculative trading. The results
are robust to using CSR individual dimensions (i.e., environment and social). We further check
our results using a generalized logit model developed by Jang and Kang (2019) to measure
stock mispricing and show that our findings remain unchanged under this alternative
specification.
Since our period of study includes various episodes of market turmoil, we attempt to test
whether the relationship between CSR and mispricing is different in periods of market stress.
Because financial crises highlight the lack of trust in financial markets as well as between the
firm’s different stakeholders, we would expect CSR to matter in such period because the
concept is related to ethical standards and moral norms. Our results suggest that when volatility
is high, the positive impact of CSR on stock mispricing decreases, implying that CSR increases
mispricing less in periods of crisis. Otherwise, in period of calm, the complexity and confusion
around CSR concept which makes CSR information difficult to interpret and incorporate
properly into stock, may generate “noise” in financial markets. Noise trading creates mispricing
opportunities and makes price less efficient. In fact, informed investors trades aggressively and
exploit naïve speculative noise trading, when some naïve speculators trade on noise as if it were
information (Wang, 2010). However, according to the prospect theory (Tversky and Kahneman,
1979) and the psychological bias of negativity, noise investors tend to reduce their trading
positions, which reduces the likelihood of exploiting “naïve” speculative noise trading.
Moreover, in this pessimistic sentiment period, investors are seeking an insurance or protection
against their exposure to an unusually high volume of dramatic and unexpected news. “CSR
builds firm-specific social capital which can be thought of as an insurance policy which pays
off when investors and the overall economy face a severe crisis of confidence.” (Lins et al.,
2017).
Our paper contributes to two strands of literature. First, to the best of our knowledge, while the
mispricing literature is dominated by investigations about anomalies, limits to arbitrage and
investor sentiment, we are the first to consider CSR in a mispricing framework. In doing so, we
therefore contribute to the market efficiency and mispricing literature. Second, our study also
contributes to the CSR literature by furthering our knowledge of the financial market
consequences of CSR activities.
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The remainder of this paper is organized as follows. We discuss the theoretical background in
Section 2. Section 3 introduces the sample, variables measurements and research design. We
report the empirical results in Section 4. Section 5 presents the CSR-mispricing analysis in time
of crisis. Additional analysis is presented in Section 6. Section 7 concludes.

2.2 Theoretical Background and literature survey
CSR has gained strong momentum in the business world over the recent decades. According to
the most extensive survey made by KPMG in 2017 to provide a comprehensive and detailed
preview of CSR reporting around the world, CSR reporting rates are growing fast. Among the
countries with CSR reporting rates higher than 90%, we find both developed countries (UK,
USA, Denmark, France) and developing countries (India, Malaysia, South Africa), making
CSR reporting a truly global phenomenon37. Firms are devoting more resources to implement
social and environmental activities in order to limit their environmental footprint, increase their
positive social impact and/or improve their image and reputation. While proponents of
stakeholder theory (Freeman, 1984; Donaldson and Preston, 1995; Porter and Kramer, 2006)
argue that these activities benefit firms, others argue that these actions are inconsistent with the
effort to maximize firm profits (Friedman, 1970; Levitt, 1958). The assessment of the financial
consequences of CSR is therefore an empirical issue. The controversial character of CSR has
driven a number of academics to examine its impact on financial markets and results have
evidenced a number of stimulating but conflicting conclusions (Margolis and Walsh, 2003).

2.2.1 When CSR brings relevant information
CSR may impact firm value through different channels. It can create internal resources and
moral capital which in turn may result in a more stable financial performance, a higher level of
profitability and a more favorable risk profile (Stellner et al., 2015). Socially responsible firms
build strong relationships with different stakeholders such as customers, suppliers, employees,
political groups, environmental groups, local communities, the media, financial institutions,
and governmental groups which may be beneficial to firms, for example through improved
37

In 2015, the United Nations set up a framework called sustainable development goals (SDG) 37 to achieve a
more sustainable future for all by 2030.
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image and increased customer loyalty (Brown and Dacin, 1997; Du et al., 2011). Furthermore,
customers may be willing to pay higher prices to buy goods produced by socially responsible
firms38. In addition, CSR may also increase a firm’s ability to attract and retain employees,
therefore leading to reduced turnover, recruitment and training costs (Bhattacharya et al., 2011;
Surroca et al., 2010; Turban and Greening, 1997).
More generally, CSR represents an organizational tool that may provide both internal and
external benefits. Internally, “CSR can also help firms develop new competencies, resources
and capabilities which are manifested in a firm’s culture, technology, structure, and human
resources” (Orlitzky et al., 2003, p.406). Implementing CSR activities requires organizational
coordination, strong employee involvement and forward-looking managerial patterns
(Shrivastava, 1995). By engaging in CSR activities, managers will thus develop new skills,
competencies, methods and information systems which will enhance the capacity of the
organization to face turbulences and crises (Russo and Fouts, 1997). Here, according to the
“natural-resource-based view” (Surroca et al., 2010), CSR helps companies develop valuable
intangible assets and innovative capabilities that contribute to an efficient utilization of
resources and creates a competitive advantage. Externally, CSR may create goodwill and moral
capital. According to the reputation perspective, communicating with external parties about
CSR is a way of building a good image (Fombrun and Shanley, 1990). CSR firms are doing
efforts to satisfy all stakeholders’ requirements and to disclose information aimed at resolving
conflicts of interest with them. This in turn may influence positively the valuation of CSR
companies (Godfrey et al., 2009). A strong relationship with stakeholders may lead to
insurance-like benefits for firms, mitigating the negative reaction of shareholders to crisis
events (Godfrey, 2005). Specifically, CSR-induced moral capital may protect firms from
negative stakeholder reactions to turbulent events such as sanctions or boycotts39.
These CSR-induced benefits suggest CSR should be taken into consideration when estimating
firms’ future cash flows and cost of capital since it has an impact on financial performance and
risk. In an efficient market, firm value should properly incorporate CSR information. In
addition, to mitigate information asymmetry problems, socially responsible firms are expected
to disclose credible and comprehensive information. They should engage in activities and
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According to the 2015 Nielsen Global Survey of Corporate Social Responsibility and Sustainability, 66% of
consumers across 60 countries say they are willing to pay higher prices to buy socially responsible firms’ goods.
39
Nike for Example has struggled for years and invested huge amounts of money and efforts to regain its
reputation after the 1997 child labor scandal (Dhaliwal et al., 2011).
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practices –which are not codified by law– that are in line with stakeholders’ interests and avoid
activities that are prohibited by them. High CSR companies should behave ethically and
conduct their businesses according to moral norms. The existence of such norms gives rise to
several obligations and duties on the part of the agent toward himself and others. Among these
obligations lies the notion of accountability toward others, which means showing an attitude of
transparency and openness. CSR firms should feature a high degree of transparency by
disclosing more reliable information because they should view transparency as a socially
responsible behavior they have to commit to (Gelb and Strawser, 2001). In addition, high CSR
firms should provide the same degree of transparency in their financial and extra-financial
reports.

Taking ethics into consideration when defining corporate strategy is going to impact firms’
behavior and trustworthiness. For example, Kim et al. (2012) show that high CSR firms exhibit
less evidence of accruals-based and real activity earnings managements. Also, a strong CSR
commitment is expected to reduce the risk that managers will hide negative information and
mislead investors about the real economic value of the firm. If managers conceal bad news from
investors, the accumulation of this information on the market will reach a tipping point at which
all bad news comes out and leads to stock price crash. In this framework, CSR should therefore
reduce the probability of crash risk (Kim et al., 2014).
All in all, strong CSR credentials should therefore increase earnings stability and
corporate transparency. CSR-induced moral capital should act as a shield against adverse events
such as boycotts or litigations and reduce the volatility of earnings as a result. This in turn will
make valuation easier through a reduction in cash flows forecast errors and logically reduce the
risk of mispricing. High corporate transparency increases the supply of accurate firm-specific
information and reduces the information gap between firms and investors. Such an information
environment enhances the ability of investors to make an accurate assessment of the valuation
parameters that underlie stock price formation. Information uncertainty is a real factor that leads
prices to deviate from their fundamental value. CSR improves the flow and accuracy of
information for pricing asset and therefore could help mitigate mispricing. Hence, we formulate
our first hypothesis:
H1: CSR reduces mispricing.

71

2.2.2 When CSR generates “Noise”
CSR definitions are malleable and highly variable. Some see CSR as mere philanthropy. Others
consider socially responsible firms as eco-friendly firms that try to reduce their harmful impact
upon ecosystems or the environment. CSR can include many dimensions. It may be related to
activities with local communities or initiatives aimed at improving employee welfare. Indeed,
CSR is a multidimensional concept and there is no universally agreed-upon definition of CSR.
This lack of clarity can lead to differences in perceptions that may create a misunderstanding
of the opportunities and challenges of CSR. In addition, CSR initiatives remain voluntary in
many countries –most CSR actions are self-imposed– and there is no standard legislation set by
governments in terms of CSR responsibilities.
The stakeholder theory of the firm (Donaldson and Preston, 1995; Freeman, 1984) claims that
the interests of shareholders and other stakeholders40 are not mutually exclusive and that CSR
is expected to yield economic benefits for firms. From this perspective, corporate success and
social utility are not a zero-sum game (Porter and Kramer, 2006). However, according to the
neoclassical paradigm, “there is one and only one social responsibility of business—to use its
resources and engage in activities designed to increase its profits so long as it stays within the
rules of the game, which is to say, engages in open and free competition without deception or
fraud.” (Friedman, 1970, p.6). After justifying a negative expected relationship between CSR
and financial performance, Friedman asserts that companies should not comply with any social
obligations because they induce a loss of shareholders wealth. The existence of these two
opposing and competing views regarding the relation between CSR performance and financial
performance translates a theoretical uncertainty and the ambiguity surrounding the concept of
CSR. On the empirical side, results of studies examining the impact of CSR on social
performance remain ambiguous. This question has been extensively studied and results from
academic research are heterogeneous and conflicting. Sometimes CSR pays off, sometimes
CSR costs and sometimes CSR does not matter at all (Margolis et al., 2009). The impact of
CSR on financial performance is therefore ambivalent and raises the risk that CSR may generate
“noise” on financial markets. CSR activities may induce costs which are allocated in
unproductive activities and have few potential benefits. Hence, CSR may reduce firms’ future

40

Stakeholders are defined by Freeman (1984) as the groups that “can affect or [are] affected by the achievement
of the organization’s objectives” (p. 46).
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cash flows. CSR expenditures may be high in such organizations in order to avoid irresponsible
behaviors and this may in turn create very risky situations. Indeed, CSR activities may put firms
at a competitive disadvantage (Aupperle et al., 1985) since being socially responsible might
mean sacrificing profits.
On top of this theoretical uncertainty, CSR reporting is still voluntary in many countries (USA,
Canada, South Africa…) and non-financial reports are not systematically examined by auditors.
Managers have a lot of leeway in terms of CSR reporting and may even fine-tune CSR
disclosures in order to give a “greener” picture of their company, i.e., to engage in greenwashing
(Marquis et al. (2016). It is therefore possible they will avoid writing negative things and instead
do everything to present their firm in a positive light from a CSR standpoint. In addition, with
the absence of public enhanced regulations and governmental oversights managers tend to
manifest opportunistic behavior in relation with CSR (Laufer, 2003). In an environment in
which many are so convinced that CSR benefits firms, managers will be more likely to exhibit
opportunistic behaviors and promote their own interest by manipulating social and
environmental information.
The non-regulatory character of CSR makes it easier to manipulate than accounting earnings.
In fact, in spite of the sanctions imposed to penalize earnings management, firms still manage
financial performance measures (Dechow et al., 1996). If disclosure is voluntary and not subject
to sanctions and effective controls, it is likely that manipulations will become even more
frequent. Besides, fake signals in relation with intangible capital transmitted to the market are
hard to measure and to sanction (Laufer, 2003).
In this framework, CSR signals seem to be hard to interpret and may not be relevant. When
CSR information is manipulated or hard to interpret rationally and objectively, we cannot
distinguish between true and false CSR signals. This will lead to the propagation of “noise” in
financial markets. If CSR is noise-generating, the increased diffusion of CSR-related
information will result in more investors basing their decisions on this noise. If market
participants are unable to filter out noise from investment decisions (Black, 1986), this situation
will result in deviations from fundamental value. Through this noise effect, CSR may represent
an arbitrage risk, therefore preventing arbitrage from happening and prices from converging to
fundamental asset values (De Long et al., 1990; Shleifer and Vishny, 1997) and increasing
mispricing (Doukas et al., 2010). We therefore formulate the following hypothesis.
H2: CSR increases mispricing.
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2.3 Empirical approach
This section presents the data we employ in our empirical investigation. We also introduce our
measures for CSR and mispricing and then develop our empirical approach.

2.3.1 Sample construction
To examine the relation between CSR and Mispricing, we merge three databases: Thomson
Reuters ESG Database, which provides CSR data, and Datastream and Factset to retrieve our
financial and accounting variables. The specific variables we use in this study include two
mispricing measures. As a main measure we use a score introduced by Stambaugh et al. (2015)
based on 11 anomalies documented in the literature. These anomalies require certain data items
on a monthly and yearly frequency. As an alternative measure we use a generalized logit model
developed by Jang and Kang (2019) detailed in the next section. Our sample consists of all
companies listed in the S&P500 composite index over the 2002-2017 period. This translates
into an unbalanced panel dataset of 8,064 firm-year observations.

2.3.2 Mispricing measure
Mispricing is defined as “the difference between observed price and the price that would
otherwise prevail in the absence of arbitrage risk and all arbitrage impediments”. (Stambaugh
et al., 2015, p.5). Mispricing cannot be identified by observing the current price but can be
verified only after a substantially abnormal return is realized as the mispricing is corrected. To
that end, we follow Stambaugh et al. (2015) who have constructed a proxy for mispricing. Since
it is not directly observable, the authors rely on the 11 anomalies41 well documented in literature
that survived adjustment for the three factors of Fama and French (1993). The Stambaugh et al.

41

An anomaly is “a pattern in average stock returns which is inconsistent with prevailing models of asset price
behavior”(Cederburg and O’Doherty, 2015). Anomalies represent the unexplained empirically cross-section
patterns in stock returns.
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(2015) mispricing proxy is one of the most meaningful measures of mispricing42 and captures
deviations from intrinsic value.
Following Stambaugh et al. (2015), we construct our mispricing measure based on those 11
well-documented anomalies:
Anomaly 1: Financial distress (1) is one of the anomalies that represent a challenge to standard
models of rational asset pricing. According to Campbell et al. (2008), firms with high failure
probability have lower subsequent returns. We follow Campbell et al. (2008) to estimate
financial distress thanks to a dynamic logit model with both accounting and equity market
variables.
Anomaly 2: Financial distress (2) can also be approached through Ohlson’s O-score (Ohlson,
1980). It is a static model that measures the failure probability by using accounting variables,
such as net income divided by assets, working capital divided by market assets, and current
liability divided by current assets.

Anomaly 3: Net stock issue: Through sentiment-driven mispricing, the stock issuing market
produces an anomaly. Usually, smart managers issue shares when irrational investors push
prices to overvalued levels. Ritter (1991) document that equity issuers underperform nonissuers with similar characteristics during the post-issue years. We measure net stock issue as
the growth rate of the split-adjusted shares outstanding in the previous fiscal year (Number of
shares before the split / Number of shares after the split).
Anomaly 4: Composite equity issue: It represents an alternative measure of stock issue
developed by Daniel and Titman (2006). This variable measures the amount of equity the firm
issues (or retires) in exchange for cash or services. It is equal to seasoned issues and sharesbased acquisitions minus repurchases, dividends and actions that take cash out of the firm.
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Further studies on mispricing used a proxy based on certain anomalies such as Zhong and Gray (2016) who
construct a mispricing measure for the Australian firms based only on 7 anomalies (Size, market to book, ratio,
momentum, gross profitability, return on assets, accruals and asset growth) which characterize the Australian
stock market. In their recent paper, Kim et al. (2019) have chosen nine firm anomalies used by Stambaugh et al.
(2015) when examining the relationship between limits to arbitrage and mispricing which are: Net stock issue,
total accruals, net operating assets, momentum, gross profitability, asset growth, return on assets, investment
to assets
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Anomaly 5: Total accruals: Sloan (1996) shows stocks that reflect more earnings management
contained in accruals earn abnormally lower returns on average than stocks with lower levels
of accruals. Accruals are measured as: Change in Non-cash working capital- depreciations
expense) / Average total assets over the previous two fiscal years.
Anomaly 6: Net operating assets: Hirshleifer et al. (2004) demonstrate that net operating asset
is a strong negative predictor of long-run stock returns. It is measured as: (Operating assets –
Operating liabilities)/ Total assets.
Anomaly 7: Momentum: As one of the most robust anomalies in asset pricing, it represents the
phenomenon that high past returns are followed by high future returns. Momentum was first
evidenced by Jegadeesh and Titman (1993). The authors assume that stocks that performed well
in the past tend to continue to perform well in the future and stocks that performed worse in the
past tend to continue to perform poorly. The momentum for a given month is the return over
12 months with a one-month lag between M-13 and M-1.
Anomaly 8: Gross profitability premium: Novy-Marx (2010) suggests that more profitable
firms have higher returns than less profitable ones. Gross profitability is measured as: gross
profits / Total assets.
Anomaly 9: Asset growth: Cooper et al. (2008) find that firms that grow their assets more earn
subsequent abnormal returns because investors overreact to initial changes in future firm
prospects. We use the growth rate of total assets in the previous fiscal year as a measure for
asset growth.
Anomaly 10: Return on assets (ROA): Fama and French (2006) show that more profitable firms
earn higher subsequent returns than less profitable ones. ROA is equal to net income divided
by average total assets.
Anomaly 11: Investment-to-asset: Titman et al. (2004) find that higher past investment predicts
lower subsequent abnormal returns since investors underreact to the overinvestment caused by
managers exhibiting an empire-building behavior. This ratio is measured as follows: (Annual
changes in gross property, plant and equipment + annual change in inventories) /lagged book
value of assets.
The mispricing measure of Stambaugh et al. (2015) is a composite rank based on stock pricing
anomalies. All anomalies are combined to produce a single measure. The process of combining
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the anomalies is simple. For each anomaly, we attribute a rank to each stock reflecting the
ranking of the anomaly variable. We affect the highest rank –which reflects the greater degree
of mispricing– to the anomaly variable that shows the lowest average abnormal return. Stocks
with the highest composite ranking are qualified as the “most overpriced” and stocks with the
lowest ranking are qualified as the “most underpriced”. The composite rank is then the
arithmetic average of its ranking percentile for each of the 11 anomalies.

2.3.3 Corporate social responsibility measure
Following prior studies (Cheng et al., 2014; Ioannou and Serafeim, 2012), we proxy for CSR
using the Thomson Reuters (formerly Asset4) ESG score43. The Thomson Reuters ESG
universe covers around 7,000 companies around the world. Scores result from the processing
of numerous publicly available information sources such as annual reports, companies’
websites, NGOs’ websites, CSR reports, news sources and stock exchange filings to provide an
objective, relevant, comprehensive and up to date ESG score.
ESG scores are available since 2002 for approximately 1,000 US and European companies. The
score is structured based on 178 company-level ESG measures which have been carefully
selected and considered to be relevant and comparable field to enhance the overall company
scoring methodology. Those 178 company-level measures are then grouped into 10 categories.
The category scores are aggregated into three principal pillar scores: Environmental, social and
corporate governance.
Our measure of CSR is the CSR score produced by Thomson Reuters that only includes
environmental and social factors and does not reflect financial performance or corporate
governance factors. We make this choice because we are interested in assessing whether CSR
affects mispricing beyond the impacts of corporate governance and compensation measures on
market efficiency. Moreover, excluding financial and governance factors makes senses as these

43

The scoring process details are available at:
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/esg-scoresmethodology.pdf
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dimensions are less connected with the notions of environmental and social investment, which
benefit society in general rather than the firm’s main stakeholders (Lys et al., 2015).

2.3.4 Empirical model
To examine how CSR is associated with stock mispricing, we estimate the following model:
𝑀𝐼𝑆𝑃𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡

(1)

Then, we conduct additional regressions to examine the relationship between CSR attributes
(Social and Environmental) and mispricing:
𝑀𝐼𝑆𝑃𝑖,𝑡 = 𝛽0 +

𝛽1 𝑆𝑂𝐶𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡

𝑀𝐼𝑆𝑃𝑖,𝑡 = 𝛽0 +

𝛽1 𝐸𝑁𝑉𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (3)

(2)

Our dependent variable MISPi,t is the mispricing measure of Stambaugh et al (2015). The main
independent variable is CSR as discussed in the above section. We control for several factors
which have been shown to affect stock mispricing in prior studies. Appendix 2.1 provides
definitions of our control variables.
We first control for the size effect (SIZE). Fama and French (1996) find that stocks with small
capitalizations tend to exhibit negative unexplained returns, even after controlling for the three
Fama-French factors. Stocks which are the most overpriced earn abnormally low returns.
Overpricing is determined after substantially low return is realized in the future as the
overpricing is corrected (Jang and Kang, 2019). The most overpriced stocks are very likely to
exhibit extremely low returns in the future.
We also control for the value effect using the market to book (MTB) ratio. Lakonishok et al.
(1994) argue that investors overreact to firm past performance and that as a result stock prices
of firms with poor past earnings (which tend to have low MTB ratio) experience high future
returns. The risk-based explanation by Fama and French (1995) explains that the high returns
earned by low-MTB firms are the result of the deterioration of firms’ economic fundamentals.
Low-MTB firms are more likely to be riskier and to have high returns since they are more
distressed because of their poor past performance. The mispricing explanation argues that the
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MTB effect represents mispricing regarding the systematic bias in investors’ expectations.
Studies supporting this explanation show that market participants underestimate future earnings
for low-MTB firms and overestimate future earnings for high-MTB firms and arbitrage forces
are not able to correct the misevaluation since arbitrage is risky and costly.
Besides, we control for the liquidity effect proxied by the trading volume (VOLU). The
literature predicts a positive association between trading volume and mispricing. Extreme
trading volume contains information about the future evolution of stock prices. The idea is that
the trading activity on a specific stock affects its visibility, the subsequent demand and its price
(Gervais et al., 2001). Investors have different opinions about the value of a stock. The investors
who end up holding that stock are the most optimistic about its value. Any shock in the number
of traders paying attention to the given stock will thus increase the number of buyers which in
turn will increase the stock price. “In theory, high volume does not indicate that the stock will
rise (it may be caused by heavy selling), and merely observing heavy volume should not cause
anyone to buy. However, if the volume does attract attention and cause more people to look at
a stock, some are likely to persuade themselves that the stock should be bought.”(Miller, 1977,
p. 1166)
We also control for the max effect (MAX) which is defined as the maximum daily return over
the prior month. The idea here is that some investors may have a preference for stocks with
lottery-like features, whereby there is a small probability of an extreme positive payoff (Bali et
al., 2011) Recent investigations confirm that fund investors overweight the probability of high
payoff states in the past return distribution (Akbas and Genc, 2020). To the extent that investors
believe that an extreme positive return in the recent past is likely to be repeated, low returns to
high MAX stocks may reflect this lottery preference. Zhong and Gray (2016) find that the Max
effect is attributable to mispricing. High Max stocks are expected to be the most overpriced,
leading to an expected negative relation between Max effect in month t and future stock returns.
We take also into account the effect of tangible/intangible assets (TANG). Intangible assets
range from patents to education and from brands to goodwill. Identifying and valuing intangible
assets seems to be hard. Due to the reliability concerns of accounting standards, many
intangibles are not recognized as assets. In their definition, intangible assets require extra steps
to be understood, to be valued and appreciated. “The boundaries of what constitutes an
intangible are not clear and rarely do they remain static” (Cohen, 2011). The characteristics of
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intangible assets lead to a dispersion in investors’ opinions about the firm’s value which
presumes a positive relationship between intangibles and stock mispricing.
Equally, we consider the effect of institutional ownership (IO). According to the rational
speculation theories (De Long et al., 1990), rational traders may push stock prices above their
fundamental values while anticipating future positive payoffs from traders who will buy the
securities at even higher prices in the next period. Rational traders can ride a bubble to make
the highest profits so they may not actively trade against mispricing and contribute to market
bubbles by driving prices away from their fundamental values. Reasoning along the line of this
theory, mispricing is not arbitraged away among stocks that are held by institutional investors.
However, Barberis and Huang (2008) argue that retail investors rather than institutional
investors are likely to display a preference for skewness. The degree of institutional ownership
should decrease as we move to higher crash and jackpot probability.

Moreover, we control for the volatility effect (VOL). Multifactor asset pricing models suggest
that volatility should be considered as a cross-sectional risk factor. Stocks with high volatility
earn low future average returns (Ang et al., 2006). As we know, stocks which exhibit a high
probability of crash tend to have lower future returns (Jang and Kang, 2019). In contrast, Conrad
et al. (2014) identify a positive association between volatility and probability of extreme
positive payoffs. We can thus assume that mispricing is positively related to volatility.

We also control for the skewness effect (SKEW). Considering the anomaly related to the
relation between probability of default and low subsequent returns, Campbell et al. (2008) show
that stocks with high failure probabilities have positive skewness. Barberis and Huang (2008)
explain that investors with strong preferences to positive skewness bid up stock prices leading
to low subsequent returns. Such effect persists since there are many arbitrage risks that prevent
investors from arbitraging away this effect. We expect a positive relationship between SKEW
and both extreme positive and negative payoffs.

We also think that mispricing could be associated with firm age (AGE). Conrad et al. (2014)
find that younger firms are more likely to have jackpot returns and Jang and Kang (2019) show
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that younger firms tend to have higher probabilities of future extreme returns in both directions
(Crash and Jackpot). We therefore expect a negative relationship between AGE and both
extreme positive and negative payoffs.
Finally, we control for the sector effect (SIC2) which is proxied by using 2-digit SIC industry
codes.

2.4 Results
In this section, we first present some descriptive statistics for the variables we use and discuss
some portfolio analyses before summarizing our main regression findings.

2.4.1 Descriptive statistics
Table 2.1 reports descriptive statistics for the variables previously described. To mitigate the
influence of outliers, all the variables are winsorized at the 2/98 percentile. Summary statistics
for individual CSR attributes and for overall CSR score are reported. The overall CSR score
ranges from 9.695 to 94.69 with a mean value of 54.411. The mispricing score shows an average
of 224.179. The log average change in yearly trading volume is 16.982. The average firm in
our sample has a log market value of 9.428, a tangible asset of 0.424, a log volatility of -2.601,
a skewness of 0.136, a MTB ratio of 3.750, age is 57.516 years old. On average, the sample has
a 50.19% institutional ownership. Average max effect is 1.201.
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Table 2.1: Descriptive statistics
This table presents the descriptive statistics of measures of Mispricing, CSR variables as well other control
variables. MISP is the Stambaugh et al. (2015) mispricing score based on 11 anomalies well documented in the
literature. We proxy for CSR using the Thomson Reuters (formerly Asset4) ESG score. See Appendix 2.1 for
control variables definitions.
OBS

MEAN

STD.DEV

MIN

MAX

MISP

Variable

7.828

224.179

39.532

140.545

309.272

CSR

5.951

54.411

28.778

9.695

94.69

SOC

6.100

56.025

28.701

7.285

96.085

ENV

5.951

52.823

32.471

9.42

95.25

SIZE

6.905

9.428

1.208

6.831

12.183

MTB

7.211

3.750

3.724

-4.27

19.23

TANG

7.435

0.424

0.740

0

4.126

MAX

7.157

1.201

0.263

1.045

2.621

IO

8.048

5.019

3.922

1.075

17.899

VOLU

7.236

16.982

1.212

8.703

21.696

VOLA

7.198

-2.601

0.699

-3.803

-0.305

SKEW

7.198

0.136

0.921

-1.781

2.067

AGE

7.888

57.516

48.679

-6
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Table 2.2 reports the correlations matrix. Correlations between most of the variables are
statistically significant at the 1% level. Correlations among CSR variables are high, which
means that companies tend to perform similarly in all CSR dimensions, i.e., when a firm is
strong (weak) in one dimension, it will probably be strong (weak) in the other dimension as
well. Other variables appear to be moderately correlated, ruling away potential multicollinearity
issues.
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Table 2.2: Correlations
This table presents the correlations among variables. MISP is the measured as the Stambaugh et al (2015)
mispricing score based on 11 anomalies well documented in literature. We proxy for CSR using the Thomson
Reuters (formerly Asset4) ESG score. See Appendix 2.1 for control variables definitions. Bold denotes
significance at the 5% level or lower.
CSR

SOC

ENV

SIZE

CSR

1

SOC

0.930

1

ENV

0.947

0.765

1

MTB

TANG

MAX

SIZE

0.287

0.253

0.283

1

MTB

0.026

0.047

0.006

0.105

1

TANG

-0.083

-0.090

-0.067

0.009

0.047

1

MAX

-0.019

-0.034

-0.004

0.045

0.046

-0.004

IO

VOLU

VOLA

SKEW

AGE

1

IO

-0.050

-0.033

-0.059

-0.273

0.030

0.020

0.010

1

VOLU

0.091

0.072

0.097

0.133

0.057

0.055

0.044

-0.101

1

VOLA

-0.070

-0.076

-0.056

-0.061

0.004

0.016

0.789

0.069

0.014

1

SKEW

0.050

0.035

0.056

0.058

0.070

-0.021

0.455

-0.004

0.061

0.382

1

AGE

0.295

0.284

0.272

0.068

-0.017

-0.096

-0.041

0.015

0.039

-0.099

-0.003

1

2.4.2 Portfolio analysis
As a preliminary portfolio analysis, we construct portfolios by sorting our sample on CSR
scores, forming two categories. The first category contains firms whose CSR score is less than
the median and in the second category we find firms whose CSR score is superior to the median.
Then we compute the average mispricing score in each category. We do the same with the social
and environmental scores.
The average mispricing score is higher for the firms that have a CSR score higher than the
median. We find the same results for the aggregated CSR score and the CSR attributes. The
mean mispricing scores within CSR, social and environmental categories are all significantly
different from each other at 5% level. High CSR firms seem to exhibit a higher degree of
mispricing than low CSR firms.
The portfolio analysis confirms the tendency for high CSR firms to be overpriced. As a
preliminary result, it seems that CSR contributes to information uncertainty and creates “noise”
in financial markets, which leads prices to deviate from their fundamental values. We conduct
further cross-sectional analyses to check whether this positive association between CSR and
mispricing is the result of a causal relationship.
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Table 2.3: Average mispricing score of low and high CSR firms
This Table reports the average mispricing score within low and high CSR portfolios. The two portfolios are formed
by sorting on CSR. The first group represents firms with CSR scores below the median and the second group
represents firms with CSR scores above the median. The results of the equality of variance test and t-test for equal
means are reported.

Average mispricing score

Low CSR

High CSR

Low SOC

High SOC

Low ENV

High ENV

220.40

227.40

220.10

227.75

220.47

227.37

F-test

1.19

1.28

1.20

P value

0.085

0.026

0.074

t-test

-2.90

-3.20

-2.88

P value

0.003

0.001

0.004

2.4.3 Multivariate regression analysis
Table 2.4 reports the results from regression analysis regarding the relation between CSR and
mispricing after controlling for other potential determinants of mispricing and industry effects.
We find a statistically (at the 1% level) and economically significant positive coefficient (2.27)
between CSR and mispricing. Our results hold when we use individual social (Panel B) and
environmental (Panel C) scores. Firms exhibiting high levels of CSR therefore appear to be
associated with a higher degree of mispricing.
We can presume that the concept of CSR is highly ambiguous among investors. It has been
characterized by the lack of a universally agreed-upon definition. In addition, CSR actions
cannot be measured by a single approach and numerous research studies show the relationship
between CSR and firm value is variable, non-linear and complex (Blasi et al., 2018; Servaes
and Tamayo, 2013; Surroca et al., 2010). On the impact of CSR on firm value, truth seems to
be made rather than found as CSR information is distorted and difficult to interpret (Orlitzky,
2011). CSR actions may lead to excess market volatility and stock prices. In fact, non-financial
reports disclosure is still largely voluntary and most of all there are no sanctions regarding the
violation of CSR principles and the manipulation of CSR information. Besides, CSR is often a
source of conflicts between stakeholders and CSR actions are subject to asymmetric
information and managerial opportunism as managers can transmit false market information
regarding their firms’ strategic commitment to CSR. Thus, CSR information requires more
effort, more time and more other resources to be checked compared to other information. As a
result, rational decision-making becomes more onerous with an intangible and ambiguous
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concept like CSR. Hence, it seems that it could be very difficult for investors to distinguish
between relevant and false CSR signals and information about CSR creates “noise” which
enhances investor sentiment and arbitrage risk.
Arguably, CSR may increase investor sentiment which creates mispricing and make
arbitrage harder which leads mispricing to persist since arbitrageurs cannot exploit arbitrage
opportunities. In other words, we think that investors who trade rationally or irrationally on
CSR noise generate mispricing because not all market information about CSR actions is equal
in terms of information value and some of it is completely irrelevant and could be considered
as noise. In other terms, CSR information is not completely related to economic fundamentals
and some part of it simply reflects social dynamics and institutional forces unrelated to
fundamental economic variables. The more investors rely on CSR information in their
investment decision-making, the more stock prices deviate from their intrinsic values.
Moreover, these social dynamic and institutional effects could artificially increase demand for
stocks issued by high CSR firms and lead to artificially (unjustified) high stock prices. The
more the firm announces CSR initiatives, the more its shares attract speculators as well as
responsible investors and the more its shares price goes up for reasons unrelated to changes in
the firm’s economic fundamentals.
Regarding control variables, mispricing is negatively related to size. This is in line with the
findings of Conrad et al. (2014). Small firms tend to exhibit a higher degree of mispricing.
Large firms exhibit fewer extreme payoffs. MTB is positively associated with mispricing which
means high MTB stocks are the most overpriced as predicted by the mispricing explanation.
Investors overestimate future earnings for high MTB stocks, which leads to future extreme
negative returns. We also find a positive and statistically significant relationship between
trading volume and mispricing. The results indicate that stocks with high trading volume have
a higher probability of extreme future returns and stocks which are the most underpriced have
less stock liquidity. Our results support the literature about volatility, skewness and stock
returns as we find positive coefficients, but they are not statistically significant. As well
regarding the max effect, our results confirm the literature by evidencing a positive relationship
between MAX and mispricing, but the coefficient is not statistically significant. For
institutional ownership, the results support the rational speculation theories and a statistically
significant positive relation is found with our mispricing variable. Tangible assets exhibit a
negative statistically significant relationship (at the 1% level) with our dependent variable,
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which contradicts the results found in previous studies. The link between mispricing and firm
age is not statistically significant.
Table 2.4 Regression analysis of the effect of CSR on stock mispricing
This table displays the OLS regression analysis of the effect of CSR on stock mispricing. The sample includes
8,064 firm-year observations over the 2002-2017 period. The dependent variable is MISP. The variables of interest
are CSR in panel A, SOC in Panel B and ENV in Panel C. Robust t-statistics are in parentheses. *, **, and ***
denote significance at the 10%, 5%, and 1% level, respectively.
Dependent Variable: MISP
PANEL A

CSR

2.46***

PANEL B

-

PANEL C

-

(8.70)
SOC

-

1.78***

-

(6.67)
ENV

-

-

2.03***
(8.59)

SIZE

MTB

TANG

MAX

IO

VOLU

VOLA

SKEW

AGE

Year and Industry
No.of obs
𝑹𝟐

-2.94***

-3.65***

(-3.65)

(-4.56)

0.51***

0.52***

(3.21)

(3.27)

-3.99***

-4.17***

(-2.69)

(-2.80)

2.88

2.97

(1.12)

(1.15)

1.43***

1.40***

(3.85)

(3.76)

0.72***

0.78***

(9.83)

(10.70)

1.63

1.59

(1.57)

(1.52)

0.55

0.60

(1.02)

(1.14)

0.19

0.36

(0.61)

(1.16)

Yes
4,616
0.114

Yes
4,616
0.111

-3.09***
(-3.85)
0.50***
(3.16)
-4.97***
(-2.75)
2.65
(1.03)
1.43***
(3.85)
0.69***
(7.28)
1.59
(1.52)
0.53
(1.03)
0.24
(0.77)
Yes
4,616
0.111
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2.5 CSR in time of crisis
Beside economic causes, the lack of ethics, principles and values in the classic entrepreneurial
model is one of the most important reasons explaining the current economic and financial crisis.
Since CSR concept involves ethical standards, it is legitimate to question whether the impact
of CSR on mispricing is different in periods of high volatility?
The last financial crisis highlighted the lack of trust in financial markets. “The fundamental
problem isn’t lack of capital. It’s lack of trust. And without trust, Wall Street might as well fold
up its fancy tents.” (Former U.S. Labor Secretary Robert Reich, 2008). The literature has
demonstrated the importance of social capital, measured by corporate social responsibility, in
building trust. Otherwise, CSR incorporates dimensions such as integrity and dispositions
toward cooperation between the firm and its stakeholders (Freeman, 1984). CSR helps
companies as well build social capital and trust because high CSR firms behave in the most
ethical way by respecting different stakeholders’ interests. So that we expect CSR to pay off
during times of crisis in which trust erodes, therefore the positive impact of CSR on mispricing
should decrease. Indeed, CSR firms voluntarily choose to conduct their business according to
moral norms and obligations which creates goodwill and builds social capital and trust among
stakeholders. High CSR firms have earned the confidence of their stakeholders regarding the
reciprocity concept of social capital studies (Gouldner, 1960). The idea can be summed up as
follows: “I will be good to you because I believe you will be good to me at some point in the
future”. During periods of crisis, shareholders are more likely to expect low CSR firms to hide
negative information and to expect high CSR firms to be more trustworthy44. Several studies
support the view that high CSR firms are more trustworthy (Bénabou and Tirole, 2010). Lins
et al. (2017) show that investors assign a premium to high CSR firms during a crisis. These
findings suggest that it pays off in periods of negative shocks to invest in social capital through
CSR actions since it helps companies build trust with different stakeholders, including
investors.
That being said, CSR information is not completely related to economic fundamentals. As such,
CSR may create ambiguity among investors and represent a crisis risk rather than just an asset
44

As pointed out by Guiso, Sapienza and Zingales (2008), “the decision to invest in stocks requires not only an
assessment of the risk–return trade-off given the existing data, but also an act of faith (trust) that the data in our
possession are reliable and that the overall system is fair (p. 2557)”. This concern can also manifest itself at the
firm level.

87

used to protect a reputation during crisis. There is no unanimous opinion about the impact of
CSR on financial performance. If CSR signals do not help investors make accurate investment
decisions in period of calm, it is obvious then that in periods of crisis, investors who tend to be
fearful and to panic will not rely on CSR information. In periods of crisis, investors lose
confidence in firms and become more likely to discard “soft” information and rely instead on
“hard” fundamental determinants of expected asset return. The idea is that after suffering losses
in their risky asset holdings, investors’ ambiguity aversion tends to increase (Easley and
O’Hara, 2010). Ambiguity aversion refers to a situation in which people avoid situations in
which they do not feel able to assign probabilities to potential outcomes.

To check whether CSR matters in time of crisis, we focus of its impact in periods of high
volatility and in periods of calm. We rely on the S&P 500 implied volatility index (VIX) and
introduce it in our regression analysis. The VIX was introduced in 1993 by Whaley and it has
become the benchmark for assessing stock market volatility. The VIX is known as the “Fear
index” because it spikes during period of extreme uncertainty.
To test for the impact of CSR on stock mispricing in time of crisis, we estimate the following
model in which we are particularly interested in the sign of the interaction term (𝐶𝑆𝑅 × 𝑉𝐼𝑋):
𝑀𝐼𝑆𝑃𝑖,𝑡 = 𝛽0 + 𝛽1 𝐶𝑆𝑅𝑖,𝑡 + 𝛽2 𝑉𝐼𝑋𝑖,𝑡 + 𝛽3 (𝐶𝑆𝑅 × 𝑉𝐼𝑋)𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡
(4)
For further regression analysis, we divide our sample into periods of crisis and period of calm.
Periods of crisis are defined as the years in which the VIX is above its sample median and
periods of calm are defined as the years in which the VIX is below its sample median. We
examine separately the impact of CSR on mispricing during periods of high and low volatility
by estimating the following model:
𝑀𝐼𝑆𝑃𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡

𝛽6 𝐼𝑂𝑖,𝑡 + 𝛽7 𝑉𝑂𝐿𝑈𝑖,𝑡

+ 𝛽2 𝑆𝐼𝑍𝐸𝑖,𝑡 + 𝛽3 𝑀𝑇𝐵𝑖,𝑡

+ 𝛽8 𝑆𝐾𝐸𝑊𝑖,𝑡 +

+ 𝛽4 𝑇𝐴𝑁𝐺𝑖,𝑡 + 𝛽5 𝑀𝐴𝑋𝑖,𝑡 +

𝛽9 𝐴𝐺𝐸𝑖,𝑡 + 𝜀𝑖,𝑡 (5)

The dependent variable 𝑀𝐼𝑆𝑃𝑖,𝑡 is our measure of mispricing and 𝐶𝑆𝑅𝑖,𝑡 is the CSR score
discussed above. We control for the same factors as in equation (1) except volatility. We
introduce our new measure of volatility, i.e, the VIX (VIX) and we also test the combined effect
of CSR and volatility (𝐶𝑆𝑅 × 𝑉𝐼𝑋) on stock mispricing.
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Results are summarized in Table 2.5. Panel A shows that there is a positive and significant
impact of the VIX on mispricing as the literature predicts. Volatility is considered as a friction
that impedes arbitrage activity and therefore increases stock mispricing. Volatility creates
uncertainty, which represents a limit to arbitrage.
The results continue to support a positive relationship between CSR and mispricing. However,
the coefficient of the combined variable (𝐶𝑆𝑅 × 𝑉𝐼𝑋) is negative and statistically significant
at 1% level. When volatility is high, the positive impact of CSR on stock mispricing decreases,
implying that CSR increases mispricing less in periods of crisis. In periods of calm, no
conclusive and unanimous opinions about the relationship between CSR and financial
performance creates divergences in investor perceptions. Moreover, CSR information may be
hard to interpret for less sophisticated investors regarding the confusion and the complexity in
the concept of CSR which may generate noise in financial markets. Noise trading may create
mispricing opportunities and allow informed investors to generate high profits. In fact, (Baker
and Stein, 2004) argue that noise traders may overestimate the precision of their own signals
over the trading behavior of others and buy more positions in their portfolio when optimistic
investor sentiment is high in the market. Furthermore, informed investors trades aggressively
and exploit naïve speculative noise trading, when some naïve speculators trade on noise as if it
were information, which makes prices less efficient (Wang, 2010).
However, according to the prospect theory (Tversky and Kahneman, 1979) and the
psychological bias of negativity, negative information is weighted more heavily than positive
information and noise investors tend to reduce their trading positions which reduces the
likelihood of exploiting speculative noise trading. Moreover, in this pessimistic sentiment
period, investors are seeking an insurance or protection against their exposure to an unusually
high volume of dramatic and unexpected news. CSR plays its role as an insurance like
mechanism and appear as an enlightened ethical, stakeholder-based and sustainable business
practices, which offers a guarantee and confidence to investors in time of crisis.
The sub-periods analysis confirms the same pattern. We notice that the impact of CSR on stock
mispricing is stronger in period of calm confirming the speculative opportunities that CSR
engagement may create. The CSR coefficient in period of calm (Panel B) is higher than the
CSR coefficient in period of crisis (Panel C) (2.85 >2.32). The impact of CSR on mispricing
decreases when the volatility is high.
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Table 2.5: CSR and mispricing in time of crisis
Panel A displays the OLS regression analysis of the combined effect of CSR and VIX on stock mispricing. The
sample includes 8,064 firm-year observations over the 2002-2017 period. The dependent variable is MISP. The
variable of interest is CSR. Panel B presents the regression results in period of calm and Panel C presents the
results in period of crisis. Robust t-statistics are in parentheses. *, **, and *** denote significance at the 10%,
5%, and 1% level, respectively.

CSR

VIX

Dependent Variable MISP
Panel A: Combined effect
Panel B: Period of calm

Panel C: Period of crisis

4.67***

2.85***

2.32***

(8.58)

(7.59)

(5.75)

3.28**

-

-

-

-

-1.58**

-1.09

-2.24**

(-1.86)

(-0.98)

(-2.01)

-0.60***

-0.46**

-0.86***

(-3.79)

(-0.75)

(-2.45)

-4.01

-6.12***

-3.20**

(-2.71)

(-3.08)

(-1.83)

5.59***

3.82***

7.71.

(3.37)

(2.96)

(2.16)

1.39***

1.70***

1.19***

(3.75)

(3.69)

(2.61)

7.56***

7.61***

5.17***

(10.28)

(7.44)

(5.45)

0.50

0.93

2.26

(0.97)

(1.30)

(0.30)

1.30

0.40

-0.04

(0.42)

(0.12)
Yes
2,373
0.121

(-1.25)
Yes
2,243
0.160

(2.16)
CSR*VIX

-1.13***
(-4.74)

SIZE

MTB

TANG

MAX

IO

VOLU

SKEW

AGE

Year and Industry
No.of obs
𝑹𝟐

Yes
4,616
0.125

2.6 Robustness tests
In this section, we check the robustness of our results by using alternative measures of
mispricing. Jang and Kang (2019) estimate a generalized logit model which overcomes the
limits of the binary logit model used in other studies (Campbell et al., 2008; Conrad et al.,
2014). The authors assume that stocks have ternary future payoffs of 1) extreme negative
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returns (Crash), 2) extreme positive returns (Jackpot) and 3) no extreme returns. High
probability of crash as well high probability of jackpot indicates a high degree of mispricing.
We call price crash the event that a stock price bubble burst. By price crash, we mean the
probability of extreme negative returns. Specifically, a “price crash is defined as the event of
log returns less than -70% over the next 12 months. The cutoff of -70% approximately
corresponds to a capital loss of 50% if the dividend yield is negligible.” (Jang and Kang, 2019,
p.8). Alternatively, a “jackpot is defined as the event of log returns greater than 70% over the
next 12 months, which approximately corresponds to a capital gain of 100%.” (Jang and Kang,
2019, p.9). We consider returns that are neither crash nor jackpot as no extreme payoffs. The
most overpriced stocks show a higher probability of crash while the most underpriced stocks
show a higher probability of jackpot. We can predict mispricing through a generalized logit
model defined as follow:

𝑃𝑟𝑡 (𝑌𝑖,𝑡,𝑡+12 = -1) = exp ( 𝛼−1 + 𝛽−1 𝑋𝑖,𝑡 ) / 1 + exp ( 𝛼−1 + 𝛽−1 𝑋𝑖,𝑡 ) + exp ( 𝛼1 + 𝛽1 𝑋𝑖,𝑡 ) (6)
𝑃𝑟𝑡 (𝑌𝑖,𝑡,𝑡+12 = 1) = exp ( 𝛼1 + 𝛽− 𝑋𝑖,𝑡 ) / 1 + exp ( 𝛼−1 + 𝛽−1 𝑋𝑖,𝑡 ) + exp ( 𝛼1 + 𝛽1 𝑋𝑖,𝑡 ) (7)
1

where 𝑌𝑖,𝑡,𝑡+12 represents a ternary variable that equals 1 if firm i’s log return during months
t+1 to t+12 is greater than 70%, -1 if the same return is less than -70% and 0 otherwise. 𝑋𝑖,𝑡
represents a vector of explanatory variables.
We follow Jang and Kang (2019) and use nine explanatory variables:
- The past market return: This variable is measured at the end of month t as the log return of the
S&P 500 index from month t-11 to month t.
- Past individual return in excess of the market return: For each stock, we measure at the end of
month t the log return of the stock from month t-11 to month t in excess of the same return on
the S&P 500.
- Total volatility measured at the end of month t as the standard deviation of monthly log returns
from month t-5 to month t.
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- Total skewness measured at the end of month t using monthly log returns from month t-5 to
month t.
- Firm size defined as the log of the price per share times the number of shares outstanding.
- Detrended turnover measured as the six-month average of monthly share turnover minus the
prior 18-month average.
- Firm age is the number of years since the firm was created.
- Tangible assets: This variable includes property, plant and equipment at the end of year t-1
divided by total assets at the end of year t-1.
- Sales growth measured at the end of year t+1 as the log difference between sales at the end of
year t-1 and sales of the end of year t-2.
To examine the link between CSR and our alternative measures of mispricing, we estimate the
following models:
𝐶𝑅𝐴𝑆𝐻𝑖,𝑡 = 𝛽0 +
𝐽𝐴𝐶𝐾𝑃𝑂𝑇𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (8)
𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (9)

𝑁𝑂𝐸𝑋𝑇𝑅𝐸𝑀𝐸𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (10)

We also examine whether our results are robust when using the social and environmental scores
through the following models:
𝐶𝑅𝐴𝑆𝐻𝑖,𝑡 = 𝛽0 +
𝐽𝐴𝐶𝐾𝑃𝑂𝑇𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (11)
𝛽1 𝐶𝑆𝑅 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠 𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (12)

𝑁𝑂𝐸𝑋𝑇𝑅𝐸𝑀𝐸𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (13)

The results reported in Table 2.6 suggest that CSR is positively associated with both CRASH
and JACKPOT and negatively associated with NOEXTREME. Coefficients are statistically
significant at the 1% level with CRASH, JACKPOT and NOEXTREME. Our findings continue
to support a positive relationship between CSR and mispricing. The results are also robust when
using CSR attributes. For control variables, skewness and volatility shows a positive and
92

statistically significant coefficient with both CRASH and JACKPOT and an opposite sign with
NOEXTREME returns. For MAX, our results confirm the literature by evidencing a positive
and significant relationship between MAX and both CRASH and JACKPOT. High Max effect
stocks are expected to be the most mispriced. Our results concerning firm age are similar to the
findings of Jang and Kang (2019). We find that younger firms tend to have higher probabilities
of future jackpots. For other control variables, coefficients are in line with our main regression
analysis.
Table 2.6: Robustness tests
This table presents the analysis using alternative measures of mispricing based on the generalized logit model of
Jang and Kang (2019). CRASH represents the probability of extreme negative future returns; JACKPOT is the
probability of extreme positive future returns and NO EXTREME is the probability of no extreme future returns.
Panel A reports the results of the effect of CSR, social and environmental scores on crash probability. Panel B
presents the effect of CSR, social and environmental scores on jackpot probability and Panel C reports the impact
of CSR aggregated score and CSR attributes on no extreme future returns. Robust t-statistics are in parentheses.
*, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
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Panel A: Dependent Variable CRASH
CSR

0.42***

-

Panel A: Dependent Variable JACKPOT
-

(8.73)
SOC

-

0.79***

-

0.25***

-

-

-

MTB

TANG

MAX

IO

VOLU

VOLA

SKEW

AGE

Year and Industry
No.of obs
𝑅2

-0.54***

0.34***

-

-

(1.74)
0.43***

-

-

(-7.71)

-

-

(10.29)
SIZE

-

(3.84)

(5.38)
ENV

-

Panel A: Dependent Variable NOEXTREME

-0.32***

-

(-4.70)
0.88***

-

-

(5.02)

-0.54***
(-9.05)

-0.85***

-0.96*

-0.83***

-0.42***

-0.45***

-0.41***

1.72***

1.90***

1.69***

(-7.21)

(-8.293)

(-7.02)

(-8.02)

(-8.72)

(-7.83)

(9.58)

(10.66)

(9.41)

1.37***

1.32***

1.42***

1.14***

1.14***

1.15***

-2.55***

-2.50***

-2.60***

(4.30)

(4.11)

(4.45)

(8.92)

(8.85)

(8.99)

(-5.73)

(-5.58)

(-5.85)

-2.91

-0.31*

-0.29

-2.11***

-2.21***

-2.10***

0.55**

0.59**

0.55**

(-1.58)

(-1.72)

(-1.61)

(-2.46)

(-2.57)

(-2.44)

(1.90)

(2.05)

(1.92)

1.39***

1.39***

1.39***

0.49***

0.49***

0.49***

-1.87***

-1.87***

-1.86***

(23.67)

(23.54)

(23.71)

(21.89)

(21.86)

(21.89)

(-23.79)

(-23.71)

(-23.80)

1.95***

1.89***

1.99***

0.73***

0.72

0.74

-0.34**

-0.33**

--0.34**

(5.69)

(5.53)

(5.76)

(1.57)

(4.31)

(4.42)

(-6.12)

(-5.99)

(-6.17)

1.35***

1.39***

1.34***

1.74***

1.91***

1.65***

-1.74***

-1.84***

-1.71***

(11.80)

(12.17)

(11.68)

(3.45)

(3.81)

(3.27)

(-10.15)

(-10.70)

(-9.97)

0.47***

0.47***

0.47***

2.42***

2.43***

2.42***

-0.72***

-0.73***

-0.73***

(20.04)

(19.98)

(20.17)

(26.59)

(26.60)

(26.63)

(-22.92)

(-22.90)

(-23.01)

1.72***

1.69***

1.73***

1.31***

1.31***

1.32***

-0.30***

-0.30***

-0.30***

(14.25)

(13.93)

(14.41)

(28.61)

(28.46)

(28.72)

(-19.07)

(-18.81)

(-19.20)

0.39

0.62

0.35

-0.26***

-0.26***

-0.26***

1.89***

1.55***

1.94***

(1.35)

(2.14)

(1.21)

(-18.75)

(-18.38)

(-18.90)

(3.98)

(3.27)

(4.08)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

4,636

4,636

4,636

4,636

4,636

4,636

4,636

4,636

4,636

0.187

0.181

0.191

0.349

0.349

0.350

0.187

0.183

0.189
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2.7 Conclusion
The importance of CSR for corporations has strongly increased in recent years. CSR has
become an integral part of corporation’s daily business operations, partly as a result of the belief
that CSR creates value and enhances financial performance. This increased interest in CSR has
led to an abundance of studies focusing on the financial consequences of CSR. However, the
potential impact of CSR on stock mispricing has remained untouched. To fill this gap, this study
provides a comprehensive analysis of the relationship between CSR and mispricing.
If CSR information explains firm value, it will increase financial transparency and provide
valuable information about firm’s future cash flows and risks. This in turn will make firm
valuation easier, increase market efficiency and reduce mispricing. However, if the ambiguity
surrounding the concept of CSR and the absence of standard regulations and oversights from
the government generate noise, CSR will create a new arbitrage risk, preventing prices from
reversing to fundamental value and therefore enhancing mispricing.
Our findings support the arbitrage risk view in contrast to previous studies supporting the
mitigating effect of CSR on information asymmetry and financial risk. This result questions the
literature and empirical evidence about CSR and its positive financial impacts. We find an
economically and statistically positive relation between CSR and our measures of mispricing.
This effect persists when we focus on individual CSR dimensions.
However, our results suggest that the positive impact of CSR on mispricing decreases in period
of crisis. This finding suggests that the complexity of the concept and the ambivalent impact of
CSR on financial performance may generate noise in period of calm. Noise trading creates
mispricing opportunities and informed investors exploit aggressively “naïve” speculative noise
trading. Nevertheless, in period of crisis, pessimistic investors reduce their speculative trading
that drive prices to be inefficient. Moreover, the social capital and the goodwill generated by
CSR activities matters in period of high uncertainty, when investors are seeking for an insurance
or protection to mitigate their exposure to an unusually high volume of dramatic and unexpected
news.
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CSR is a complex concept which has many definitions. It may mean different things to different
stakeholders which may create divergence in investor perceptions that generates noise in
financial markets. Speculative investors exploit mispricing related to CSR noise effect.
Measuring CSR represents a challenge and there is no single approach to do that. Assessment
agencies need to publish more details about measurement methodologies and not just present
the general directions. We also face a lack of consensus about what criteria should be used in
the process. Since the concept of CSR is large and ambiguous, there is a need to standardize the
appropriate and relevant criteria. If each CSR action or information is added to assess CSR
performance, the relevance of CSR scores decreases. There is a need to identify the best items
or criteria which can describe the real and effective CSR actions, therefore it can helps less
sophisticated investors understand and interpret better CSR information.
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Appendix 2.1 Definitions of control variables
SIZE: Firm size is the log of market value.
MTB: The market to book ratio
VOLU: is the log value of yearly trading volume.
TANG: include property, plant and equipment’s at the end of the year t divided by total assets
for the end of year t-1.
MAX: for each stock i in year t, Max effect= Max (𝑅𝑖,𝑚 , m=1……., 𝑀𝑡, where 𝑅𝑖,𝑑 is stock i’s
return on month m, and 𝑀𝑡 is the number of trading months in year t.
VOLA: measured at the end of month t as the log of standard deviation of monthly log returns
from month t-5 to month t.

SKEW: measured at the end of month t using monthly log returns from month t-5 to month t.
Age: The number of years since the firm is created.
IO: Institutional ownership is the fraction of shares owned by institutions, obtained from the
Factset database.
VIX: represents the volatility annual index.
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Chapter 3: Are socially responsible
firms more sensitive to investor
sentiment?
Abstract
The aim of this paper is to investigate the impact of corporate social responsibility (CSR) on
firm-level investor sentiment. Using a balanced panel data of S&P500 firms between 2002 and
2017, we show that high CSR firms are more sensitive to sentiment. Our findings suggest that
CSR puts into question the efficient markets hypothesis and the homo economicus assumption
insofar as it reinforces investors’ cognitive biases. Additional results show that CSR only affects
positively firm-specific sentiment in periods of market stress while it affects firm-specific
sentiment negatively in periods of calm. Our findings are robust when using an alternative
measure of firm-level investor sentiment, an alternative proxy of market liquidity and additional
control for market-wide sentiment, which adds convergent validity to the analysis.
Keywords: Firm-level investor sentiment, Corporate social responsibility, Efficient Market
Hypothesis.
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3.1 Introduction
“Nothing defines human better than their willingness to do irrational things in the pursuit of
phenomenally unlikely payoffs.” Scott Adams.
According to the efficient markets hypothesis (EMH, henceforth), stock prices reflect all
information about firms’ fundamentals (Malkiel and Fama, 1970). Prior to making any decision,
investors --who are supposed to be equally informed-- analyze the future prospects of
companies and enter positions reflecting their own perception of stock prices. In line with this
point of view, they are going to purchase stocks that they perceive to be undervalued and sell
stocks that they deem overvalued. These transactions will lead to an equilibrium in which prices
equal the rationally discounted value of expected cash flows, and in which the cross-section of
expected returns depends only on the cross-section of systematic risks (Baker and Wurgler,
2006). Classical financial theory tolerates the presence of some irrational investors whose
transactions are corrected by the presence of arbitrageurs (i.e., rational investors) who eliminate
any significant impact on prices.
However, classical financial theory fails to provide explanations to striking events such as “The
Great Crash of 1929”, “The Tronics Boom” of the early 1960s, The “Go-Go Years” of the late
1960s, “The Nifty Fifty bubble” of the early 1970s, “The Black Monday crash of October
1987”, “The Internet or Dot.com bubble of the 1990s” and “The subprime crisis in 2007”. This
failure may come from the fact that classical asset pricing models do not consider investor
sentiment in analyzing stock prices.
People are subject to feelings and emotions that lead them to behave in a certain manner.
Accounting for investor sentiment helps us better understand investor behavior. Tversky and
Kahneman (1979) have challenged the investor rationality hypothesis by developing the
prospect theory, which is at the root of behavioral economics and of behavioral finance.
Recent empirical investigations show that investor sentiment plays a primary role in explaining
asset prices (Stambaugh et al., 2012). One of the most important results in investor sentiment
studies is that the market tends to produce low returns following high sentiment periods. This
negative association is particularly salient in the case of hard-to-value firms (Baker and
Wurgler, 2006). Specifically, Baker and Wurgler (2006) show that when investor sentiment is
low (high), subsequent returns are relatively high (low) for young, small, unprofitable, extreme
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growth, more volatile, non-paying-dividend and distressed stocks. Prices deviate from their
fundamental value when investor sentiment is high and asset bubbles are created when prices
deviate from their intrinsic values. Policy makers face a big challenge to identify assets
bubbles. Moreover, the bursting of asset bubbles has for the long sweep of history been
dramatic.
The empirical study of Baker and Wurgler (2006) shows that hard-to-value firms are more
affected by investor sentiment. The lack of corporate transparency is a major reason why
companies are more difficult to value. When information is not relevant and reliable to evaluate
the business fundamentals, mood effects are enhanced. Investors will thus rely on emotions
since the complexity of decision is exceeding their comprehensive capabilities. As suggested
by Forgas (1995): the influence of emotions on decisions making is positively related to the
associated complexity and uncertainty.
Corporate social responsibility (CSR, henceforth) is linked to the concept of corporate
transparency. In that regard, our objective in this study will be to determine whether the degree
of a firms’ CSR is associated with the extent to which their stock prices are affected by investor
sentiment.
On the one hand, stakeholder theory (Freeman, 1984) supports the effectiveness of CSR in
achieving corporate transparency. Socially responsible firms have to provide social information
to comply with the norms and ethical expectations of stakeholders and to reduce conflicts of
interests (Jo and Harjoto, 2012). Firms that engage in CSR have incentives to show their
commitment to ethical behavior based on confidence and cooperation. There is an informationasymmetry-decrease hypothesis driven by conflict resolution (Freeman, 1984).
Furthermore, it has been shown that CSR has a positive impact on a firm’s reputation (Fombrun
and Shanley, 1990). Good corporate reputation in turns creates competitive advantage and
creates value for the firm. Hence, these CSR-induced advantages could encourage managers to
be more transparent in their financial and non-financial reports. CSR information targets groups
of stakeholders with different needs and using different sources of information forcing the firm
to make greater effort to try to adapt the information and make it more understandable. The
availability of clear, relevant and credible information enhances corporate transparency. Having
more reliable information makes investors rely less on subjective judgments. Firth et al. (2015)
claim that firms with low corporate transparency are more affected by investor sentiment than
firms with high corporate transparency. Through improving corporate disclosure policies and
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communications, socially responsible firms therefore mitigate the distortions and inefficiencies
in capital market resulting in less reliance on general investor sentiment.
On the other hand, different market participants have different perceptions of organizations’
CSR initiatives and their consequences due to the complexity of the CSR concept. Socially
responsible investors focus on companies featuring high CSR credentials. This choice may be
the result of their believing that companies that implement CSR activities build good reputation,
reinforce trust between the firm and stockholders (Hosmer, 1995), and decrease business risk
(Godfrey, 2005). These investors tend to buy high CSR stocks, pushing the prices of such stocks
up (Campbell, 2007; Orlitzky et al., 2003). In line with this approach, it follows that socially
responsible investors may choose to sell stocks that drop out of SRI indexes, even if the future
economic perspectives of these firm are solid and improving (Doh et al., 2010; Jensen, 2002).
As a result, the greater the number of CSR traders, the more share prices will potentially deviate
from their fundamental value. Because prices tend to reflect social dynamics not related to
fundamental economic values (Shiller et al., 1984), CSR might therefore enhance the
irrationality of market participants whose cognitive biases will induce deviations in asset prices
from their intrinsic values.
Moreover, according to the socio-psychological theory (Orlitzky, 2013), CSR signals are also
subject to information asymmetry since insiders have more information about firm CSR actions
and outcomes related to CSR than outsiders. Regarding this disparity in managers and investors
access to trustworthy information, firms may signal false information about their strategic
commitment to CSR. Consequently, CSR may create “noise” in equity markets. This behavior
challenges the EMH. “Noise traders” confuse “noise” with information which has a predictive
power about fundamentals (Shleifer, 2000) and investors’ reactions are based on investor
sentiment.
Even if we consider that CSR has an impact on firm value and we can incorporate CSR data
into the valuation of the company, CSR may increase investor sentiment through sentiment
momentum generated by CSR activities (Serafeim, 2020). Investors may ignore firms with
strong CSR performance but negative sentiment momentum and value holding companies with
positive sentiment momentum but weak CSR performance. In fact, Companies showing
positive CSR performance might become judged as weak CSR performer following temporary
or occasional societal controversies. Similarly, low CSR firms might become judged as strong
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CSR performer if they exhibit strong marketing campaigns and advertisement about their CSR
activities and actions (i.e., if they engage in greenwashing).
To test the impact of CSR on firm-level investor sentiment, we examine how CSR performance
is linked to firm-level investor sentiment proxy. CSR data come from the Thomson Reuters
(formerly Asset4) ESG database. . To proxy for firm-level investor sentiment, we base our work
on Baker and Wurgler (2006) and use principal component analysis of five firm-level sentiment
proxies developed in the literature: The overnight return, the relative strength index, the
psychological line index, the adjusted turnover rate and the trading volume. We further adjust
our measure by removing the effect of common sentiment through regression on the market
excess return. We find that high CSR firms are more sensitive to sentiment. It seems that CSR
enhances the divergences in investors’ opinions and consequently affects their emotions, beliefs
and irrational expectations about a firm’s future performance. The results hold when using CSR
individual dimensions (i.e., social and environmental). We also perform additional robustness
checks by using an alternative measure of firm-level investor sentiment that further adjusts for
business cycle variables as in Baker and Wurgler (2006). We also include an alternative proxy
of market liquidity and market-wide investor sentiment as additional control variable. The
positive impact of CSR on firm-level investor sentiment holds using our new specification.
We also assess the impact of CSR on firm-level investor sentiment differentiating between
periods of calm and periods of market stressInvestor sentiment fluctuations are often mentioned
as a factor which may explain the financial crises (De Long et al., 1990) since traditional models
fail in explaining such striking events. The presence of “irrational traders” who may be very
optimistic or pessimistic in their expectations may cause stock mispricing (Stambaugh et al.,
2012). “Irrational transactions” force capital market prices to deviate from the rational present
value of future cash flows and stock prices appear to reflect more than just changes in
fundamentals. For example, Shiller (2000) reports that volatility of market prices is well above
what is predicted by changes in economic indicators. The theoretical effect of CSR on sentiment
in time of crisis is ambiguous. On the one hand, because CSR is a complex concept, it may
exert downward pressure on sentiment in periods of high uncertainty in which investors shy
away from what they do not understand. On the other hand, CSR activities may act as an
insurance-like mechanism through the building of social capital and improving stakeholders
trust (Godfrey, 2005).

Ioannou and Serafeim (2012) demonstrate that high CSR firms

implement actions and processes which are consistent with stakeholders’ interest over the long
term. In addition, Bénabou and Tirole (2010) argue that the likelihood of managers exhibiting
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opportunistic behavior is lower in high CSR firms than in low CSR firms. In a similar vein,
Kim et al. (2012) report that earnings management are less pronounced when the firms are
engaged in CSR processes. Companies with high levels of CSR are likely to have more
trustworthy managers. To the extent that a financial crisis highlights the importance of trust in
financial markets (Lins et al., 2017), CSR may pay off during periods of high uncertainty and
therefore positively impact sentiment. Our analysis reveals the link between CSR and firmspecific investor sentiment is more complex than it first seems. Indeed, our results show that
CSR only affects positively firm-specific sentiment in periods of market stress while it affects
firm-specific sentiment negatively in periods of calm.
Our paper brings new insight to the CSR literature and extends the literature on market
efficiency by proposing CSR as a new factor that may enhance the irrationality of investors. To
our knowledge, it is the first study to examine the impact of CSR on investor sentiment and
more specifically firm-level investor sentiment. Most previous studies on sentiment focus on
market-wide investor sentiment rather than firm-level investor sentiment. However, marketwide investor sentiment fails to capture investor sentiment related to individual firms with
different characteristics. In our study’s context, using firm-level investor sentiment is more
appropriate since CSR depends on firms’ social and environmental practices and influences the
degree of firm transparency. Finally, our study calls into question the reasonableness of the
homo economicus assumptions underlying the EMH. Our results support the behavioral finance
approach recognizing that investors are not "rational" but "normal" and that systematic biases
in their beliefs induce them to trade on non-fundamental information. Our paper thus
contributes to the behavioral view of the CSR- financial performance relation.

The remainder of this paper is structured as follow. We discuss the theoretical background in
Section 2. Section 3 introduces the sample, variables measurements and research design. We
report the empirical results in Section 4. Section 5 presents our analysis of the link betwenn
CSR and firm-specific sentiment in time of market stress. Additional analysis is presented in
Section 6. Section 7 concludes.
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3.2 Literature Review
3.2.1 The concept of investor sentiment
Brown and Cliff (2004) and Baker and Wurgler (2006) have classified investors into two
categories: rational and irrational investors. The rational ones are those who make investment
decisions based solely on information related to fundamentals and appropriate assessment
methodologies. However, irrational investors, known as noise traders, are market participants
who lack proper background knowledge, relevant information, and trading experiences and
skills. They are unable to judge correctly the quality of information at hand. When it comes to
making decisions, they mostly rely on their emotions. The expectations of future cash flows
derived by this kind of investors are overly influenced by their sentiment.
Investor sentiment is defined by (Baker and Wurgler, 2007, p.129) defined investor sentiment
as “a belief about future cash flows and investment risks that is not justified by the facts at
hand.” It corresponds to the feeling, mood and expectation of investors about the performance
of stocks. It also reflects the beliefs of investors regarding the future profitability and growth
opportunities of stocks. It is one of the main factors that impact the investment decision making
process.

3.2.2 An anecdotal history of investor sentiment: 1980-2018

In this section, we summarize the most striking bubbles that happened in the US between 1980
and 2018, following Baker and Wurgler (2006). The authors’ analysis starts in 1961 and finishes
in 2002. We extend the description until the year 2018 including the prominent crisis of 2008.
Figure 3.1 describes the history of the investor sentiment index from 1980 to 201845.

45

The index succeeds in capturing sentiment that lines up fairly well with the anecdotal accounts of bubbles
and crashes written by authors such as Baker and Wurgler (2006), Brown (1999) and Shiller (2000).

104

Figure 3.1: B&W Investor sentiment Index from January 1980 to december 2017
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We note from Figure 3.1 high sentiment levels before the famous stock market crash of 1987.
Investor sentiment was boosted to high level during this period. Investors started to overpay for
stocks, creating a situation in which they progressively became certain that they could find
buyers when they would want to sell their stocks, in a classical bubble fashion. Unfortunately,
when the stock of willing buyers dried, prices fell, and investors lost their wealth.
Between 1997 and 2001, we notice the “dot-com” bubble that occurred in a period of extreme
growth in the use and adaptation of the internet, which explains the important peak in investor
sentiment in 2001. At the end of the 1990s, important developments in New Information and
Communication Technologies (NICT) took place and many start-ups created by young
computer scientists and students from the best American universities became public. Many
investors were eager to invest, at any price, in any dot-com company, which created an
“irrational exuberance” on financial market. Many start-ups collapsed and the bubble burst.
More recently, the subprime crises in 2008 also followed a period of high sentiment as can be
seen in Figure 3.1. This crisis started in the US mortgage market when banks began to grant
loans with low (variable) interest rates to households who pledged the purchased house as
collateral. Owning a home is part of the “American Dream” and banks offered the possibility
to American people to achieve their home ownership dreams. But as the real estate market
slowed down, borrowers were unable to repay their loans (negative wealth effect). Real estate
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prices fell even more strongly as a result as interest rates increased. Investors lost huge sums of
money during the stock market crash that followed.

3.2.3 Theoretical background and hypothesis development
3.2.3.1 When CSR leads to corporate transparency

The empirical evidence of Baker and Wurgler (2006) show that firms that are difficult to value
are more susceptible to investor sentiment. As can be seen in Figure 3.2, more speculative and
harder to arbitrage firms have the highest value of investor sentiment and conversely, firms that
are safer and easy-to arbitrage have the lowest value of investor sentiment.
Figure 3.2: Theoretical effects of investor sentiment on different types of stocks

Source: Investor sentiment in the stock market (Baker and Wurgler, 2007, p.133).
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There are two main reasons why a firm may be difficult to value (Firth et al., 2015): fundamental
factors explored by Baker and Wurgler (2006) and the lack of corporate transparency46.
Previous studies have examined the impact of non-financial information on corporate
transparency and the quality of information available to investors. Hence, we try to examine
whether CSR makes the valuation of firms highly subjective or instead mitigates information
asymmetry and enhances the supply of accurate firm-specific information.
Stakeholder theory (Freeman, 1984) supports the effectiveness of CSR in achieving corporate
transparency. CSR is considered as “a management tool to negotiate informative needs of
several groups of stakeholders with a power in the firm (employees, shareholders, investors,
consumers, public authorities and NGOs)” (Reverte, 2009). A major role of CSR
communication is to protect organizational legitimacy (Arvidsson, 2010). Socially responsible
firms have to provide social information to comply with the norms and ethical expectations of
stakeholders and to reduce conflicts of interests (Jo and Harjoto, 2012). Social disclosure
lessens information asymmetry among investors, who are considered an important group of
stakeholders, and between investors and managers. Moreover, prior studies find that disclosure
mitigates estimation risk and parameter uncertainty in investors’ asset pricing models (Lambert
et al., 2007).
Empirical studies mainly support stakeholder theory. Cui et al. (2018) study a large sample of
US firms between 1991 and 2010, and find an inverse association between CSR engagement
and the level of information asymmetry. Cho et al. (2013) examine this relationship from 2003
to 2009 and find that CSR reduces information asymmetry and that regulatory actions may be
appropriate to mitigate the adverse selection problem faced by less-informed investors.
CSR signals are relevant since many studies have demonstrated the beneficial aspects of CSR
including higher firm value (Bird et al., 2007; Ferrell et al., 2016), lower cost of equity (El
Ghoul et al., 2011; Girerd-Potin et al., 2014), more favorable analyst recommendations
(Ioannou and Serafeim, 2012), lower earnings management (Hong and Andersen, 2011), more
effective corporate governance (Chan et al., 2014) , lower financial risk (Boutin-Dufresne and
Savaria, 2004; Oikonoumou et al., 2012) and higher value of cash holdings (Arouri and
Pijourlet, 2017). If CSR information is relevant, it follows that investors should consider it when

46

Corporate transparency is defined by Bushman et al. (2004) as “the availability of firm specific information to
those outside publicly traded firms”.
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making investment decisions (otherwise, prices will not reflect all available information,
preventing market efficiency).
The academic literature shows that CSR has a positive impact on firm reputation. Through CSR
activities, firms are able to establish a strong relationship with different stakeholders which in
turn adds to their social capital and goodwill, resulting into improved reputation. According to
Fombrun and Shanley (1990), CSR activities contribute to building trust and reputation in
dealing with stakeholders. They agree that CSR reporting enhances corporate reputation. Good
corporate reputation creates competitive advantage and has a significant potential for value
creation, which may lead managers to be more transparent in their financial and non-financial
reports.

CSR information targets groups of stakeholders with different needs and using different source
of information such as advertising campaigns, firm official websites, standalone and mandatory
CSR reports (Du et al., 2011). This forces firms to make greater efforts to try to make the
information understandable. In addition to this complementary role, CSR stimulates financial
disclosure. Indeed, firms engaging in CSR practices have a rich disclosure environment since
they consider that transparency is a form of socially responsible behavior (Gelb and Strawser,
2001). These companies are likely to maintain the same level of ethical obligations in their
financial reporting. As ethical firms, high CSR companies should behave according to ethical
codes because they form part of its function and they accept them voluntary. Kim et al. (2012)
suggest that socially responsible firms are likely to have larger concern for ethical issues and
therefore provide higher quality financial reports.

Socially responsible managers show a high degree of awareness and consciousness toward
social and environmental issues. These managers pursue CSR actions and objectives in order
to enhance ultimately firm value. Jo and Harjoto (2012) argue that firms with better stakeholder
engagement improve mutual trust and reduce potential agency costs pushing managers to adopt
a long-term rather than a short-term orientation. Indeed, high levels of CSR may mitigate the
tension between managers and stakeholders, and decrease opportunistic behaviors in firms
(Jones, 1995). Since managers of high CSR firms may be considered by investors as using
financial resources more efficiently, they can more easily maximizing firm value. For example,
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for high CSR firms, the decision-making is facilitated because CSR engagement reduces the
likelihood of lawsuit, boycott or media campaigns.

The availability of high-quality information, which comply with ethical norms, in order to meet
stakeholders’ needs and expectations, enhances corporate transparency. Transparency offers
many advantages. Stock prices informativeness is improved by greater transparency. Prices
reflect firm specific information and they inform investors about the investment opportunities
of firms, which leads to the efficient allocation of resources towards firms with better prospects.
Having more reliable information to count on in their decision-making makes investors rely
less on subjective judgments. The study of Firth et al. (2015) examines how corporate
transparency helps explain the sensitivity of stock prices to general investor sentiment. The
findings claim that firms with low corporate transparency are more affected by investor
sentiment than firms with high corporate transparency. Socially responsible firms mitigate the
distortions and inefficiencies in capital market through improving corporate disclosure policies
and communications resulting in less reliance on general investor sentiment. We therefore
formulate our first hypothesis:
H1: Low CSR firms are more affected by investor sentiment.
3.2.3.2 When CSR leads to irrationality

CSR has become a buzzword over the past decade. CSR is becoming more important not only
for non-financial stakeholders, but also for investors as they are increasingly concerned about
how and where their money is invested. Some investors referred to as “socially responsible”
even choose to limit their holdings to “green” or “ethical” stocks. Socially responsible
investment (SRI, henceforth) has gained worldwide attention. “Combining the desire to make
money with the impulse to do good is a concept that is catching on. Although such socially
responsible investing has been around for decades, the amount of money invested according to
ethical and social principles has grown substantially in recent years.” (Huang, 201247). Assets
managed by SRI funds have been growing worldwide, reaching US$30.7 trillion, at the start of
2018, in the five following major markets: Europe, the United States, Japan, Canada and
Australia/New Zealand according to the Global Sustainable Investment Review (GSIR) (2018).
47

NELLIE S. HUANG, Senior Associate Editor from Kiplinger's Personal Finance, March 2012.
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The United States Socially Responsible Investment reports an increase of 38% between 2016
and 2018. The statistics given by the GSIR report that assets invested using SRI criteria in the
United States totaled 12 trillion dollars in 2018.

Among the growing body of academic research on the subject, many authors have examined
the market response to the firms’ inclusion (removal) to (from) the DJSI for the US (Cheung,
2011) , DJSI STOXX for European firms (Lackmann et al., 2012) and FTSE4Good for UK
corporations (Clacher and Hagendorff, 2012). The findings suggest that inclusion to an SRI
index represents a positive event, increasing shareholders wealth. Conversely, removal from an
SRI index represents a negative event, leading to financial penalties.

Socially conscious investors may buy and sell stocks based on changes in social initiatives
rather than in firm’s economic fundamentals (Jones Christensen et al., 2014). While investing
in socially responsible companies presumes that is the “right thing to do”, the prices of these
high CSR firms will go up (Campbell, 2007; Orlitzky et al., 2003). Conversely, if a stock drops
out of an SRI index, investors may sell that stock (Doh et al., 2010), even if the future economic
perspectives of the firm are solid and tend to improve (Jensen, 2002). Findings in the finance
literature indicate that socially responsible investors have considerable market power. Rising
demand for stocks of high CSR firms leads to price increases.

However, the neoclassical approach (Friedman, 1970) considers firms’ social actions to be
value-destroying. According to this view, the unique target of a company should be to maximize
profits in order to create as much wealth as possible for its shareholders. Companies do not
have to comply with any social obligations, beyond what is required by law. This is in line with
the agency perspective (Ioannou and Serafeim, 2012), which considers CSR expenditures as a
waste of company resources. According to this view, investors should view CSR initiatives
negatively and price increases resulting from increased social actions would not be
economically justified.
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Moreover, according to the socio-psychological theory (Orlitzky, 2013,p. 240), “Market signals
about CSR are full of, and in fact generate new, noise because of the ambivalent impact of CSR
on organization economic performance, and information asymmetry in financial markets,
resulting in large part from managerial opportunism.” In fact, a long history of empirical
research has failed to reach a clear consensus, showing positive, negative and non-significant
links between CSR and financial performance. CSR signals are also subject to information
asymmetry since insiders have more information about a firm’s CSR actions and outcomes
related to CSR than outsiders. Regarding this disparity in managers’ and investors’ access to
trustworthy information, firms may signal false information about their strategic commitment
to CSR. Consequently, CSR may create “noise” in equity markets.

Such behavior challenges the EMH. “Noise traders” considered as “irrational traders” confuse
“noise” with information that has a predictive power about fundamentals (Shleifer, 2000).
Investors’ reactions are based on investor sentiment, which results in stock mispricing. The
presence of these socially conscious investors considered as irrational market participants
induces deviation in asset prices from their intrinsic values.

Investors who believe that companies implement CSR activities to build good reputation,
reinforce trust between the firm and stockholders (Hosmer, 1995), and decrease business risk
(Godfrey, 2005), buy high CSR stocks. In contrast investors adopting the neoclassical
paradigmatic view will short the stocks of firms expanding their CSR efforts, supporting the
idea that CSR has a negative impact on financial performance.

We can assume that different market participants have different perceptions of organizations’
CSR initiatives and consequences. Different views about the CSR concept lead prices to vary
more than they would in the absence of CSR signals (French and Roll, 1986). The greater the
number of CSR traders, the more share prices will deviate from their fundamental value. To the
extent that prices tend to reflect social dynamics not related to fundamental economic values
(Shiller et al., 1984), “noise” about CSR will proliferate in financial markets. Some investors
consider this “noise” because they willingly engage in speculative trading (Laffont, 1985),
making high CSR stocks more speculative. Because sentiment is more pronounced for more
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speculative and hard to arbitrage firms (Baker and Wurgler, 2006), it follows that CSR may
enhance the psychological biases of investors, making the more subject to social dynamics
unrelated to fundamentals, and impairing market efficiency as a result.

Even if we consider that CSR has an impact on firm value and we can incorporate CSR data
into the valuation of the company, CSR may increase investor sentiment through sentiment
momentum generated by CSR activities (Serafeim, 2020). Companies showing positive CSR
performance might become judged as weak CSR performer following temporary or occasional
societal controversies. Similarly, low CSR firms might become judged as strong CSR performer
if they exhibit strong marketing campaigns and advertisement about their CSR activities and
actions (i.e., if they engage in greenwashing). Additionally, negative sentiment following CSR
issue may signal that the company is weak in different CSR activities. In the same line, investors
may require high discount rate to weak ESG companies in the presence of negative sentiment
since they anticipate future reputational; legal or operating costs. Consequently, investors may
ignore firms with strong CSR performance but negative sentiment momentum and value
holding companies with positive sentiment momentum but weak CSR performance. Hence,
we formulate our second hypothesis:
H2: High CSR firms are more affected by investor sentiment.

3.3 Empirical methodology
In this section, we discuss the data, the variables measurements and the empirical approach we
develop to examine the impact of CSR on firm-level investor sentiment.

3.3.1 The sample
We collect CSR ratings data from the Thomson Reuters (formerly Asset4) ESG database. We
further retrieve financial data from Datastream and the website of the Federal Reserve Bank of
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Saint Louis48. Our sample consists of all companies listed in the S&P500 composite index over
the 2002-2017 period. This translates into an unbalanced panel dataset of 8,064 firm-year
observations.

3.3.2 Corporate social responsibility measure
Following prior studies (Cheng et al., 2014; Ioannou and Serafeim, 2012), we proxy for CSR
using the Thomson Reuters (formerly Asset4) ESG score49. The Thomson Reuters ESG
universe covers around 7,000 companies around the world. Trained research analysts collect
about 900 evaluation points per firm based on objective and publicly available data such as
annual reports, companies’ websites, NGOs’ websites, CSR reports, news sources and stock
exchange filings to provide an objective, relevant, comprehensive and up to date ESG score.
ESG scores are available since 2002 for approximately 1,000 US and European companies. The
score is structured based on 178 company-level ESG measures which have been carefully
selected and considered to be relevant and comparable field to enhance the overall company
scoring methodology. Those 178 company-level measures are then grouped into 10 categories.
The category scores are aggregated into three principal pillar scores: Environmental, social and
corporate governance.
Our measure of CSR score produced by Thomson Reuters only includes environmental and
social factors and does not reflect financial performance or corporate governance pillars. Our
choice is motivated by the fact that we are interested in assessing whether CSR affects firmlevel investor sentiment beyond the impacts of corporate governance and compensation
measures on market efficiency. Excluding financial and governance factors makes senses as
these dimensions are less connected with the notions of environmental and social investment,
which benefit society in general rather than the firm’s main stakeholders (Lys et al., 2015).

48

https://fred.stlouisfed.org/
The scoring process details are available at:
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/esg-scoresmethodology.pdf
49
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3.3.3 Firm-level investor sentiment measures
Most studies (e.g., Baker and Wurgler, 2006; Stambaugh et al., 2012) that examine the impact
of investor sentiment on the cross-sectional and time series properties of stock returns use a
market-wide sentiment index as a proxy for investor sentiment. However, these proxies do not
address firm-level issues and do not enable an assessment of whether. sentiment effects vary
with firm characteristics.
According to the literature, mispricing due to investor sentiment occurs because of “noise”
traders and arbitrage limits (Stambaugh et al., 2015). Arbitrage limits and the abundance of
“noise” traders differ across firms. As a result, companies more exposed to arbitrage
impediments and irrational investors transactions might be more influenced by investor
sentiment. For example, Baker and Wurgler (2006) show that investor sentiment is greater for
small, young, volatile, unprofitable, non-dividend-paying, or distressed stocks, since these
stocks are both speculative and hard to arbitrage. Market-wide investor sentiment fails in
capturing investor sentiment related to individual firms with different characteristics. It is
therefore preferable for us to use firm-level investor sentiment to test whether highly socially
responsible firms are more sensitive to investor sentiment, since CSR depends on the firm social
and environmental practices and influences the degree of firm transparency.
Firm-level investor sentiment has not generally been available. We base our work on Baker and
Wurgler (2006) and use principal component analysis of five -evel sentiment proxies developed
in the literature: The overnight return, the relative strength index, the psychological line index,
the adjusted turnover rate and the trading volume. Following Aboody et al. (2018), our first
proxy is overnight return (OCT).

Overnight return can be used as a proxy for firm level investor sentiment because, according to
previous studies (e.g., Berkman et al., 2012), investor sentiment is related to the intraday price
anomaly. These studies claim that “stocks that have recently attracted the attention of retail
investors have a strong tendency for net retail buying at the open, which leads to high opening
prices and positive returns during the overnight period, followed by reversals during the
subsequent trading day.” We can thus presume that retail investors are the ones who are the
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most affected by sentiment50 as they tend to trade outside normal working hours. When orders
are submitted overnight, related transactions are executed at the opening of the next day, leading
opening prices to be high relative to intraday prices. Following Aboody et al. (2018), we
compute the daily overnight return on the shares for firm i on day d, 𝐶𝑇𝑂𝑖,𝑑 , as follow:
𝐶𝑇𝑂𝑖,𝑑 =

𝑂𝑖,𝑑 − 𝐶𝑖.𝑑−1
𝐶𝑖,𝑑−1

Where 𝑂𝑖,𝑑 is the opening price for the shares of firm i on day d and 𝐶𝑖,𝑑−1 is the closing price
for the shares of firm i on day d-1. All opening and closing prices are taken from datastream.
Consistent with (Barber et al., 2008; Lehmann, 1990), we then compute the weekly average
overnight return beginning on Wednesday of week W-1 and ending on Tuesday of week W.
Finally, our measure of overnight return on the shares of firm i in year t, 𝐶𝑇𝑂𝑖,𝑡 , is the annual
average of weekly average overnight return calculated previously.

Our second proxy is the Relative strength index (RSI), which is an oscillator in technical
analysis, developed by Welles Wilder in his book “New concepts in technical trading systems”
published in 1978. RSI is a momentum indicator that measures the magnitude of price changes
in order to evaluate if the market is overbought or oversold. The RSI oscillates between 0 and
100. If the value of RSI is 70 and above, this indicates that a security is overbought and
potentially overvalued. However, an RSI below 30 indicates that the stock is oversold and
potentially undervalued. Chen et al. (2010) propose the RSI as a sentiment proxy to construct
their composite investor sentiment index. We compute RSI on an annual basis using the
following formula:
𝑅𝑆

𝑅𝑆𝐼𝑖,𝑡 = 1+𝑅𝑆𝑖,𝑡 x 100,
𝑖,𝑡

∑13 max(𝑃𝑖,𝑡−𝑘 −𝑃𝑖,𝑡−𝑘−1,0)
𝑖,𝑡−𝑘−1 −𝑃𝑖,𝑡−𝑘,0)
𝑘=0

Where 𝑅𝑆𝑖,𝑡 = ∑𝑘=0
13 max(𝑃

;

𝑃𝑖,𝑡 denotes the closing price of stock i at time t.

50

Retail investors herd into attention-grabbing stocks. They tend to trade as a group, trading the same stocks at
the same time and in the same direction. They will impact substantially the stock prices since trading against
them is costly and risky. (De Long et al., 1990; Shleifer and Vishny, 1997) find empirical evidence that herding
by retail investors explains why firms with high retail concentration are hard to arbitrage.
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Our third sentiment proxy is the psychological line index (PLI). PLI is an oscillator measured
as the number of upward periods over the total number of periods. This indicator captures the
short-term price reversal and the psychological stability of investors. PLI fluctuates between 0
and 100. An indicator above 75 means a strong positive trend. In this case, the overall sentiment
is supposed to be bullish and the market is overbought. If the PLI is below 50, the overall
sentiment is supposed to be bearish and the market is oversold. Ryu et al. (2017) use the PLI
as a proxy for sentiment. We estimate the annual PLI indicator as follow:

𝑃𝐿𝐼𝑖,𝑡 = [∑11
𝑘=0 {

max(𝑃𝑖,𝑡−𝑘 −𝑃𝑖,𝑡−𝑘−1,0)
𝑃𝑖,𝑡−𝑘 −𝑃𝑖,𝑡−𝑘−1

} /12 ]x 100 ,

𝑃𝑖,𝑡 denotes the closing price of stock i at time t.

The fourth proxy of sentiment is the adjusted turnover rate (ATR) which represents a measure
of liquidity (Amihud and Mendelson, 1986). Many empirical evidences suggest that liquidity
predicts stock returns (Amihud and Mendelson, 1986; Brennan and Subrahmanyam, 1996).
Increased liquidity means that the market is dominated by irrational investors who underreact
to the information in order flow. When liquidity is high, the sentiment of these irrational
investors is positive which contributes to abnormally low expected future returns (Baker and
Stein, 2004). As a measure of market liquidity, a large ATR indicates important trading activity,
which means optimistic expectations regarding stock prices. To distinguish between pessimistic
and optimistic sentiment we use the ATR as in Yang and Zhang (2014). We compute our
turnover rate as follow:

𝑉

𝑅

𝑖,𝑡
𝐴𝑇𝑅𝑖,𝑡 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠ℎ𝑎𝑟𝑒𝑠
x |𝑅𝑖,𝑡|
𝑜𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔
𝑖,𝑡

𝑖,𝑡

Where 𝑉𝑖,𝑡 is the yearly trading volume of stock i at time t and 𝑅𝑖,𝑡 is the return of stock i at
time t.

116

The final proxy for sentiment is trading volume (LTV) which represents another measure of
liquidity which reflects investors’ opinions regarding each stock. Liao et al. (2011) use
individual stock trading volume and S&P500 index trading volume as a sentiment proxy. We
calculate the LTV as the logarithm of yearly trading volume:
𝐿𝑇𝑉𝑖,𝑡 = ln (𝑉𝑖,𝑡 )

Since each variable includes a sentiment component, we use principal component analysis to
isolate the common component following Baker and Wurgler (2006). This leads to the
following investor sentiment index:
𝐼𝑆𝑖,𝑡 = 0.8092𝐶𝑇𝑂𝑖,𝑡 + 0.1908𝑅𝑆𝐼𝑖,𝑡

(1)

However, the principal component analysis cannot discriminate the common sentiment
component from the common market excess return component. We must therefore separate the
common dependence of investor sentiment index from the market factor by constructing an
investor sentiment index which removes the market excess return variation from the investor
sentiment based on the principal component analysis. We therefore use the residual 𝜀𝑖,𝑡 from
the following regression as our firm level investor sentiment index:
𝐼𝑆𝑖,𝑡 = 𝛽0 +

𝛽1 𝑅𝑀𝑅𝐹𝑡 + 𝜀𝑖,𝑡

(2)

Where 𝐼𝑆𝑖,𝑡 is the parsimonious investor sentiment index computed using principal component
analysis of our four firm level sentiment proxies defined previously and 𝑅𝑀𝑅𝐹𝑡 is the market
excess return.

3.3.4 Empirical models
To examine whether high CSR firms are more sensitive to firm-level investor sentiment, we
estimate the following model:
𝐹𝐿𝐼𝑆𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡

(3)
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We further perform additional regressions to examine the impact of CSR attributes (social and
environmental on firm-level investor sentiment:
𝐹𝐿𝐼𝑆𝑖,𝑡 = 𝛽0 +

𝛽1 𝑆𝑂𝐶𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡

𝐹𝐿𝐼𝑆𝑖,𝑡 = 𝛽0 +

𝛽1 𝐸𝑁𝑉𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (5)

(4)

Our dependent variable 𝐹𝐿𝐼𝑆𝑖,𝑡 is the residual from equation (2). The main independent variable
is CSR as discussed in the above section. We control for several factors which have been shown
to affect investor sentiment in prior studies. Appendix 3.1 provides the definitions of our control
variables.
We first control for firm size (Size). Theory predicts that small stocks will be more affected by
sentiment. According to Baker and Wurgler (2006, p. 1646), “ newer, smaller, more volatile,
unprofitable, non-dividend paying, distressed or with extreme growth potential, and firms with
analogous characteristics—are likely to be more affected by shifts in investor sentiment.” Small
stocks are harder to value, and arbitrage tends to be especially risky and costly for those small
capitalization regarding their high idiosyncratic risk.
We further control for liquidity (TURN). Following Datar et al. (1998), we use the turnover
rate as a measure of liquidity. Market liquidity is related to investor sentiment according to
theoretical studies. According to Kyle (1985), stocks are more liquid when noise trading is
larger. De Long et al. (1990) argue that the demand of noise traders which misperceive the
expected stock price by a positive or a negative amount, is higher when their misperception is
larger.
We also control for the MAX effect. The cumulative prospect theory (Tversky and Kahneman,
1992) suggest that investor sentiment should have a role in explaining extreme return anomalies
such as the MAX effect. In fact, MAX effect is induced by investor optimism. High sentiment
reflects high investor optimism. Consequently, MAX effect is larger when sentiment is high.
According to the optimal expectation theory (Brunnermeier et al., 2007), investors who are
more optimistic about the future returns have a greater propensity to gamble. Baker and Wurgler
(2006) find that investor sentiment captures the propensity to speculate. High sentiment predicts
the returns of more speculative stocks such as those of small firms, young firms and highly
volatile firms. Optimistic investors are attracted to “lottery type” stocks, which have a small
probability of extreme positive returns. In addition, investors show a tendency to gamble since
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they seek “attention grabbing” stocks, which exhibit extreme one-day returns and abnormal
trading volume (Barber and Odean, 2008). Consistent with the “attention grabbing” effect, Bali
et al. (2011) find that stocks with high daily maximum returns in the previous month (‘‘high
MAX stocks’’) have anomalously low mean returns compared to stocks with low maximum
daily returns (‘‘low MAX stocks’’) over the same period.
Our fourth control variable is the mispricing score (MISP). Behavioral theories have
demonstrated the predictive power of investor sentiment on stock returns. Behavioral finance
is the new paradigm in modern finance theory. It provides explanations to financial phenomena
by taking in consideration the irrationality of market participants. It examines how mental
factors affecting investors impact stock market returns. Investors may make errors when
evaluating a financial asset, either with excessive optimism or pessimism, which drives stock
prices to deviate from their fundamental values (De Long et al., 1990). The pricing correction
results in a negative relation between investor sentiment and future stock returns. Stambaugh
et al. (2012) find that stocks tend to be overpriced when the investor sentiment is high since
many asset price anomalies are indeed stronger following periods of high sentiment level.
Moreover, we control for the volatility effect (VOLA). The relationship between investor
sentiment, stock returns and volatility has been largely studied by many researchers. However,
we notice the lack of unique evidence regarding the nature of this relationship. Baker and
Wurgler (2006) confirm that stocks with a higher volatility are more sensitive to shifts in
investor sentiment since they are hard to value. On the other side, investor sentiment depends
largely on stock price movements. Investor optimism is high during periods characterized by
an increase in stock prices. In high sentiment periods, investors may be less averse to volatility,
so that prices respond less to unfavorable volatility shocks (Yu and Yuan, 2011). However,
during periods of high volatility, we notice a drop in investor confidence. For example, during
periods of crisis, investors are fearful and tend to panic. Kling and Gao (2008) find that positive
returns lead to optimism in the financial markets and negative returns lead to pessimism in the
market. Investor sentiment follow a positive feedback process.
We further control for the skewness effect (SKEW). According to the psychological literature
theory (Tversky and Kahneman, 1992), some investors tend to scarify the mean-variance
efficiency (Sharpe, 1964) because they have preferences for portfolios which exhibit positive
skewness. Blau (2017) argues that the positive skewness preference is greater during periods of
high sentiment. Overoptimistic investors will overweight the probability of favorable positive
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outcomes. In other words, more optimism among investors may enhance investor skewness
preferences.
We also control for momentum. As one of the most robust anomalies in asset pricing,
momentum represents the fact that stocks that performed well in the past tend to continue to
perform well in the future and stocks that performed poorly in the past tend to continue to
perform poorly (Jegadeesh and Titman, 1993). Current investor sentiment, defined as the
feeling to be excessively optimistic or pessimistic about a situation, affects the judgment of
future events. Investors with high sentiment make optimistic choices and judgments. However,
investors with low sentiment make pessimistic judgments. Hong and Stein (1999) establish a
link between investor sentiment and momentum. They identify two groups of traders. The
“news watchers” who react slowly to news and the “momentum traders” who trade in response
to past price movements. The combined effect of these two sets of investors may mistake price
movements. Moreover, the “news watchers” tend to react more slowly due to cognitive
dissonance. This phenomenon proposes that “negative (positive) information about stocks when
sentiment is optimistic (pessimistic) will conflict with investors’ prior beliefs, and thus cause
cognitive dissonance. As a result, information opposed to the direction of sentiment will diffuse
particularly slowly and cause momentum” (Antoniou et al., 2013, p. 11). Consequently, bad
news among loser stocks will diffuse slowly when investor sentiment is optimistic. This will
reinforce the momentum anomaly.
Finally, we include sector controls based on 4-digit SIC industry codes.

3.4 Results
In this section, we report descriptive statistics and correlations between variables. We then
discuss the results of preliminary portfolio analysis and multivariate regression analyses.

3.4.1 Descriptive statistics
Table 3.1 presents the summary statistics of our firm-characteristics variables. Our variables
are winsorized at the 1/99 percentile to mitigate the impact of outliers. The average value of
firm-level investor sentiment (FLIS) is 10.890 with a minimum value of 9.034 and a maximum
value of 12.412. The aggregated CSR score varies from 8.445 to 95.755 with a mean value of
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54.408. Our sample includes large as well small firms in terms of market capitalization with a
mean log market value, which varies from 6.424 to 12.462. There is also active trading activity
in the firms’ shares with a mean turnover ratio of 227.753. Average MAX effect of the year is
1.218, while the average mispricing score is 224.149 with a maximum of 319.818 and minimum
of 128.545. The average firm in our sample has a volatility of 0.108, a skewness of 0.136 and
momentum of 0.331.
Table 3.1: Descriptive statistics
This table presents the descriptive statistics of measures of firm-level investor sentiment, CSR variables as well other control
variables. Firm-level investor sentiment is measured as the residual from the regression of the investor sentiment index based
on the principal component analysis of our 5 sentiment proxies (CTO, RSI, PLI, ATR, LTV) on excess market return. We proxy
for CSR using the Thomson Reuters (formerly Asset4) ESG score. See Appendix 3.1 for control variables definitions.
Variable

OBS

MEAN

STD.DEV

MIN

MAX

VIF

FLIS

7.888

10.890

0.735

9.034

12.412

-

CSR

5.951

54.408

28.828

8.445

95.755

1.12

SOC

6.100

56.023

28.745

6.250

96.945

1.10

ENV

5.951

52.834

32.507

8.890

96.550

1.11

SIZE

6.905

9.426

1.231

6.424

12.462

1.13

TURN

7.909

227.753

205.535

0

1305.06

1.08

MAX

7.157

1.218

0.363

1.039

3.764

2.70

MISP

7.828

224.149

40.248

128.545

319.818

1.01

VOLA

7.198

-2.596

0.730

-3.994

0.200

2.66

SKEW

7.198

0.136

0.931

-1.955

2.208

1.24

MOM

7.158

0.131

0.325

-0.632

1.394

1.10

We report correlation results in Table 3.2. Correlations between most of the variables are
statistically significant at the 1% level. Correlations among CSR variables are high, which
means that companies tend to perform similarly in all CSR dimensions, i.e., when a firm is
strong (weak) in one dimension, it will probably be strong (weak) in the other dimension as
well. Most of the correlation coefficients among control variables are lower than 50%,
mitigating concerns for multicollinearity. Otherwise, MAX effect seems to be highly correlated
with volatility which would constitute a concern. To alleviate this pitfall, we test for
multicollinearity using VIFs which are widely used as reliable indicators of multicollinearity.
Reassuringly, as can be seen in table 1 VIFs do not exceed 3 for all variables confirming the
absence of multicollinearity.
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Table 3.2: Correlations
This table presents the correlations among variables under analysis. Firm-level investor sentiment is the residual from
the regression of the investor sentiment index based on the principal component analysis of our 5 sentiment proxies (CTO, RSI,
PLI, ATR, LTV) on excess market return We proxy for CSR using the Thomson Reuters (formerly Asset4) ESG score.

See Appendix 3.1 for control variables definitions. Bold denotes significance at the 5% level or lower.
CSR

SOC

ENV

SIZE

TURN

MAX

MISP

VOLA

SKEW

MOM

CSR

1

SOC

0.933

1

ENV

0.949

0.770

1

SIZE

0.305

0.273

0.299

1

TURN

-0.091

-0.072

-0.097

-0.182

1

MAX

-0.012

-0.027

-0.001

0.059

-0.008

1

MISP

0.006

-0.016

0.003

-0.024

0.025

0.089

1

VOLA

-0.062

-0.070

-0.048

-0.059

0.114

0.758

0.109

1

SKEW

0.060

0.049

0.063

0.053

-0.018

0.427

0.052

0.375

1

MOM

-0.061

-0.071

-0.045

0.030

-0.157

0.066

-0.017

-0.115

0.010

1

3.4.2 Preliminary Analysis: Independently double sorted
portfolios
To investigate the relationship between CSR and firm-level investor sentiment, we conduct a
double sorted portfolio analysis by constructing, each year, three portfolios based on CSR score
(Low CSR, Next 33%, High CSR), forming three categories, and then sorting independently by
each sentiment proxy (OCT, RSI, PLI, ATR, LTV), again forming three categories. We next
construct nine portfolios for each sentiment measure defined by the intersection of this 3X3 sort
and we compute the average value of each of our sentiment proxy within each portfolio in Table
3.3. Note that, given the independent sorting, the range for each average sentiment proxy is
very similar across the different levels of CSR.
The average of each sentiment proxy increases monotonically from the low CSR portfolio to
the high CSR portfolio. More precisely, we notice that within low CTO portfolio for example,
low CSR firms have an average CTO that is lower than that of high CSR firms (-0.639<-0.619)
and within high CTO portfolios, high CSR firms show an average CTO higher than that of low
CSR firms (2.171>1.530). The results are similar for the other sentiment proxies. Differences
in sentiment proxies between categories are always statistically significant as evidenced by ttests.
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Portfolio analysis confirms our second hypothesis indicating that high CSR firms are more
sensitive to sentiment than low CSR firms. We conduct further multivariate regression analyses
to check whether this positive relationship between CSR and firm-level investor sentiment
persists.
Table 3.3: Sentiment proxies in low CSR firms versus high CSR firms: Independently
double sorted portfolios
This Table reports yearly average of each sentiment proxy (CTO, RSI, PLI, ATR, LTV) within different CSR
portfolios. The 9 portfolios are formed by sorting independently on CSR and then on each sentiment proxy. The
results of F-test of the equality of variance and t-test for equal means are reported. For F-test, ***, ** and *
denote that the two variances are statistically different (we reject H0) at the 1, 5 and 10% levels, respectively.
For t-test, ***, ** and * indicate statistical significance of the means at the 1, 5 and 10% levels, respectively.

LOW CSR

Next 33%

HIGH CSR

LOW CTO

-0.639

-0.662

-0.619

Next 33%
HIGH CTO
Total
F test
T test
LOW RSI
Next 33%
HIGH RSI
Total
F test
T test
LOW PLI
Next 33%
HIGH PLI
Total
F test
T test
LOW ATR
Next 33%
HIGH ATR
Total
F test
T test
LOW LTV
Next 33%
HIGH LTV
Total
F test
T test

-0.089

-0.082

-0.003

1.530

1.876

2.171

0.267

0.377

(0.699) ***
(-2.357) ***

0.516
(1.247) ***
(2.591) ***

34.182

36.216

35.643

57.823

57.197

58.608

75.835

74.922

77.600

55.947

56.112

57.284

(0.859) ***
(3.676) ***

(0.854) ***
(-1.959) **

42.777

43.093

43.396

56.346

56.894

57.220

69.202

71.010

70.807

56.108

56.999

57.141

(0.877) ***
(-2.208) **

(0.956)
(18.125) ***

0.024

0.025

0.028

0.076

0.080

0.096

0.275

0.319

0.479

0.125

0.141

0.201

(0.543) ***
(-2.459) ***

(2.413) ***
(6.042) ***

15.501

15.966

16.276

16.795

17.111

17.416

17.965

18.137

18.586

16.754

17.071

(1.290) ***
(-12.147) ***

17.426
(1.114) ***
(10.522) ***
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3.4.3 Multivariate regression analysis
The results reported in Table 3.4 provide an interesting picture of the relationship between CSR
and firm-level investor sentiment after controlling for other potential determinants of investor
sentiment and industry effect. Results from Model (3) show a statistically significant (at the 1%
level) positive relationship between the CSR score (Panel A) and our firm-level investor
sentiment. Our results hold when we use individual social (Panel B) and environmental (Panel
C) scores. At first glance, the findings support Hypothesis 2 which proposes that high CSR
firms are more sensitive to investor sentiment.
So far, our results indicate that CSR may enhance the different illusions, emotions, false
perceptions of information and other "irrational" factors affecting the decision-making process
of investors, as predicted by the socio-psychological theory (Orlitzky, 2013). CSR generates
“noise” in financial markets since different market participants have different perceptions about
CSR actions and consequences regarding the complexity and ambivalent impact of CSR on
firm value and information asymmetry.
CSR calls into question the reasonableness of the homo economicus assumptions as it drives
irrationality by increasing investor sentiment. “Irrational traders” make transactions against
market fundamentals which drives prices to deviate from their fundamental value (De Long et
al., 1990). Stock prices are therefore partially predictable, indicating market inefficiency. From
a CSR perspective, investors are not economic automatons whose decisions are determined
only by rational utility calculations and equity market does not operate efficiently. In fact, CSR
in not systematically correlated with companies’ economic fundamentals and CSR may offer
the possibility to managers to exhibit opportunistic behavior by distorting social information
produced to the market participants.
CSR may also contributes to market inefficiency through sentiment momentum as
demonstrated by Serafeim (2020). In other words, social information disclosed in financial
markets amplifies investor sentiment through the momentum anomaly. Arguably, many asset
price anomalies are indeed stronger following periods of high sentiment level (Stambaugh et
al., 2012). In addition, CSR firms may be an opportunity for investors to enjoy speculative
trading when generating “noise”. High CSR firms belong to more speculative and hard to
124

arbitrage firms, which are more affected by investor sentiment according to Baker and Wurgler
(2006).
To determine the effect of CSR on firm-level investor sentiment, we have controlled for other
factors that are expected to have a predictive influence on investor sentiment, as can be seen in
Model (3). Findings reported in Table 4 show a negative and significant relationship between
firm-level investor sentiment and firm size which confirms the main finding of Baker and
Wurgler (2006) about small stocks being harder to value and to arbitrage because of transaction
costs and high idiosyncratic risk. Our results support the literature about market liquidity as
well. We find positive coefficient (2.49) on turnover ratio (statistically significant at the 1%
level). When investors are optimistic, as a result of high investor sentiment, trading volumes
increase. Regarding the MAX effect, Table 4 shows a positive and significant coefficient (1.12)
at the 1% level between MAX effect and firm-level investor sentiment. This finding supports
the fact that the MAX effect is larger when sentiment is high, as predicted by the optimal
expectation theory (Brunnermeier et al., 2007). Optimistic investors tend to gamble and are
more attracted by “lottery type stocks”. We laso find a positive impact of stock mispricing on
investor sentiment, in line with the findings of Stambaugh et al. (2012). Irrational investors tend
to make errors when evaluating a financial asset, which in turn drives prices to deviate from
intrinsic value. Irrationality leads to market inefficiency. Regarding volatility, our results
indicate a negative and significant (at the 1% level) relationship between volatility and investor
sentiment, which confirms that during periods of high volatility, investor sentiment decreases.
Our findings support the empirical research of Kling and Gao (2008) who find that positive
returns lead to optimism in financial markets and negative returns lead to pessimism in the
market. However, for skewness, we find a significant relationship with investor sentiment but
a negative coefficient (-1.22), which contradicts prior studies supporting that more optimism
among investors may enhance investor skewness preferences. Finally, for the momentum
anomaly, we find a positive and significant (at the 1% level) relationship with investor
sentiment, which supports the cognitive dissonance phenomenon proposed by Antoniou et al.
(2013). Consequently, momentum is enhanced since optimistic investors react slowly to new
information opposed to the direction of their sentiment.
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Table 3.4: Regression analysis of the effect of CSR on firm-level investor sentiment
This table displays the OLS regression analysis of the effect of CSR on stock firm-level investor sentiment. The
sample includes 8,064 firm-year observations over the 2002-2017 period. The dependent variable is firm-level
investor sentiment. The variables of interest are CSR in panel A, SOC in Panel B and ENV in Panel C. Robust tstatistics are in parentheses. ***, ** and * denote significance at the 1, 5 and 10% levels, respectively.
Dependent Variable: FLIS
PANEL A

CSR

1.34***

PANEL B

-

PANEL C

-

(2.82)
SOC

0.99**

-

(2.15)
ENV

SIZE

-

-2.58**
(-2.38)

-2.23**

2.46***
(4.25)

2.42***

MAX

0.91**
(2.23)

0.91**

MISP

0.59**
(2.24)

0.62**

-1.06***
(-4.77)

-1.06***

SKEW

-1.12***
(-9.84)

-1.12***

MOM

0.43***
(13.11)

0.42***

TURN

VOLA

Year and Industry
No.of obs
𝑹𝟐

Yes
4,945
0.308

(-2.09)

(4.19)

(2.22)

(2.36)

(-4.76)

(-9.79)

(13.07)

Yes
4,945
0.310

1.19***
(2.94)
2.58**
(-2.40)
2.47***
(4.27)
0.91**
(2.24)
0.59**
(2.24)
-1.07***
(-4.82)
-1.12***
(-9.82)
0.42***
(13.07)

Yes
4,945
0.301

3.5 CSR in time of crisis
As noted by Daniel Kahneman in his speech entitled "Psychology and Market" at Northwestern
University in 2000, "if you listen to financial analysts on the radio or on TV, you quickly learn
that the market has a psychology. Indeed, it has character. It has thoughts, beliefs, moods, and
sometimes stormy emotions." Financial professionals are more aware of the impact of investor
psychology on financial markets. Moreover, investor sentiment fluctuations are often
mentioned as a factor which may explain the financial crises (De Long et al., 1990) since
traditional models fail to explain such striking events.
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Behavioral finance, which is based on the assumption of investors ‘irrationality, suggests that
the presence of “noise traders” who may be very optimistic or pessimistic in their expectations
cause stock mispricing (Stambaugh et al., 2012). “Noise transactions” force capital market
prices to deviate from the rational present value of future cash flows. As a result, stock prices
reflect more than fundamentals variables as evidenced by Shiller (2000) who shows that the
volatility of market prices is well above what is predicted by changes in economic indicators.
Siegel (1992) suggest that investor sentiment was one of the factors at playbehind the stock
market crash of 1987. In 1996, Greenspan51 noted that “…irrational exuberance [had] unduly
escalated asset values…” Given the positive link between CSR and investor sentiment, we can
assume that CSR affects asset prices for significant periods of times, eventually generating
crises, through increasing the waves of irrational sentiment. As we discussed above, CSR
appears to be quite a confusing concept which creates divergence in investors’ opinions.
The world is far away from the perfect situation of a universal and unique CSR framework. In
fact, CSR consequences have been hardly criticized (Friedman, 1970). The link between CSR
and profit, cost, or long-range survival are not clear. In time of crisis, CSR can be considered
as a threat for firms’ survival regarding the absence of conclusive and unanimous opinion which
can be harmful in period of high uncertainty. In such periods, investors tend to panic and avoid
relying on confusing concepts. We then expect a negative association between CSR and firmlevel investor sentiment in time of crisis. Accordingly, we set up our third hypothesis:
H3: CSR is negatively linked to investor sentiment in time of crisis.
On the other hand, CSR activities may help build the social capital of firms and improve
stakeholders trust from a stakeholder theory perspective. Ioannou and Serafeim (2012)
demonstrate that high CSR firms implement actions and processes which are consistent with
stakeholders’ interest over the long term. In addition, Bénabou and Tirole (2010) argue that the
likelihood of managers to exhibit opportunistic behavior is lower in high CSR firms than low
CSR firms. In a similar vein, Kim et al. (2012) report that earnings management are less
pronounced when the firms is engaged in CSR processes.
In other words, CSR potentially increases the trust which serves as a relevant governance
mechanism that may lessen opportunistic behavior in the value chain and mitigate performance
variability of the firm. Companies with high levels of CSR are likely to have more trustworthy
51

Greenspan speech on December 5, 1996 at the American Enterprise Institute.
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managers. Accordingly, firms with suspicious social behavior run the risk of damaging their
reputation and losing the trust they built among stakeholders. Otherwise, the financial crisis
highlights the importance of trust for the financial stability. In line with this point of view, we
expect CSR to pay off during periods of high uncertainty. “Investment in social capital through
CSR activities can be thought of as an insurance policy that pays off when investors and the
economy at large face a severe crisis of confidence and when the reward for being identifiably
trustworthy increases markedly.” (Lins et al., 2017, p.1788). We consequently expect a positive
association between CSR and firm-level investor sentiment in time of crisis. We therefore
formulate our fourth hypothesis:
H4: CSR is positively linked to investor sentiment in time of crisis.
To test for the impact of CSR on firm-level investor sentiment in time of crisis, we estimate the
following model in which we are specifically interested in the sign of the combined variable
(𝐶𝑆𝑅 × 𝑉𝐼𝑋):
𝐹𝐿𝐼𝑆𝑖,𝑡 = 𝛽0 + 𝛽1 𝐶𝑆𝑅𝑖,𝑡 + 𝛽2 𝑉𝐼𝑋𝑖,𝑡 + 𝛽3 (𝐶𝑆𝑅 × 𝑉𝐼𝑋)𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡
(6)
For additional regression analysis, we divide our sample into periods of crisis and period of
calm. Periods of crisis are defined as the years in which the VIX is above its sample median
and periods of calm are defined as the years in which the VIX is below its sample median. We
examine separately the impact of CSR on firm-level investor sentiment during periods of high
and low volatility by estimating the following model:
𝐹𝐿𝐼𝑆𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡

𝛽6 𝑆𝐾𝐸𝑊𝑖,𝑡 + 𝛽7 𝑀𝑂𝑀𝑖,𝑡

+ 𝛽2 𝑆𝐼𝑍𝐸𝑖,𝑡 + 𝛽3 𝑇𝑈𝑅𝑁𝑖,𝑡

+ 𝛽4 𝑀𝐴𝑋𝑖,𝑡 + 𝛽5 𝑀𝐼𝑆𝑃𝑖,𝑡 +

+ 𝜀𝑖,𝑡 (7)

The results of our OLS regression, reported in Table 3.5, show a negative. We accordingly find
a positive coefficient of our combined variable (𝐶𝑆𝑅 × 𝑉𝐼𝑋) with the firm-level investor
sentiment supporting the empirical evidence of Lins et al. (2017). Interestingly, the coefficient
on CSR (-1.47) becomes negative (significant at the 1% level). Our results suggest that the
relationship between CSR and firm-level investor sentiment is more complex than it first
seemed: while CSR negatively impacts firm-level investor sentiment in normal market
conditions (low volatility), it positively impacts firm-level investor sentiment in time of crisis
(high volatility). Our results indicate that investors negatively react to CSR when “all is well”,
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potentially seeing CSR as an unnecessary drag to firms’ performance, but perceive it favorably
when “things turn bad”, possibly seeing it as an “insurance-like” protection (Godfrey, 2005)
that can mitigate harm from negative events. The sub-periods analysis confirms the same
pattern. We notice that the impact of CSR on firm-level investor sentiment is negative in period
of calm (Panel B) and positive in periods of crisis (Panel C).
Table 3.5: CSR and firm-level investor sentiment in time of crisis
Panel A displays the OLS regression analysis of the combined effect of CSR and VIX on stock firm-level investor
sentiment. The sample includes 8,064 firm-year observations over the 2002-2017 period. The dependent variable
is firm-level investor sentiment. The main variable of interest is CSR. Panel B presents the regression results in
period of calm and Panel C presents the results in period of crisis. Robust t-statistics are in parentheses. *, **, and
*** denote significance at the 10%, 5%, and 1% level, respectively.

CSR

VIX

Dependent Variable FLIS
Panel A: Combined effect
Panel B: Period of calm

Panel C: Period of crisis

-1.47***

-1.30***

0.54***

(-4.48)

(-2.80)

(6.52)

1.29**

-

-

-

-

(1.85)
CSR*VIX

0.55***
(4.95)

SIZE

TURN

MAX

MISP

SKEW

MOM

Year and Industry
No.of obs
Pseudo-𝑹𝟐

0.50

-2.39**

0.40**

(0.47)

(-2.17)

(2.14)

2.84

-0.45***

2.14***

(0.48)

(-5.39)

(2.63)

-0.31

-1.66

0.46**

(-1.16)

(-1.02)

(2.55)

0.89***

-0.44*

2.54***

(3.40)

(-1.71)

(5.40)

-1.12***

-1.01***

-1.22***

(-10.06)

(-9.08)

(-6.13)

0.53

0.52***

0.49***

(17.13)

(13.57)

(10.27)

Yes
4,945
0.430

Yes
2,495
0.371

Yes
2,450
0.166

3.6 Additional tests
We also perform additional robustness checks reported in Table 3.6. We check whether our
main findings are robust to an alternative measure of firm-level investor sentiment. The main
dependent variable under analysis is measured as the residual from the regression of the investor
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sentiment index based on the principal component analysis on excess market return. However,
Baker and Wurgler (2006) remove business cycle variations from investor sentiment proxies to
construct a cleaner measure of investor sentiment. Consequently, we follow the authors by
adding to our excess market return regression, the growth in industrial production index, growth
in personal consumption expenditures and a dummy variable for NBER recession indicator. All
these business cycle variables are collected from the Federal Reserve Bank of Saint Louis
website.
We therefore use the residual 𝜀𝑖,𝑡 from the following regression as our alternative firm-level
investor sentiment index:
𝐼𝑆𝑖,𝑡 = 𝛽0 +

𝛽1 𝑅𝑀𝑅𝐹𝑡 + 𝛽2 𝐼𝑃𝑡 + 𝛽3 𝑃𝐶𝐸𝑡 + 𝛽4 𝑁𝐵𝐸𝑅𝑡 + 𝜀𝑖,𝑡 (8)

Where 𝐼𝑆𝑖,𝑡 : is the investor sentiment index constructed based on the principal component
analysis of our five sentiment proxies (CTO, RSI, PLI, ATR, LTV).
𝑅𝑀𝑅𝐹𝑡 : is the market excess return.
𝐼𝑃𝑡 : is the growth rate of the index of real output for all facilities located in the U.S. in
manufacturing, mining, and electric and gas industries.
𝑃𝐶𝐸𝑡 : is the growth rate of the index that measures changes in the price of consumer goods and
services.
𝑁𝐵𝐸𝑅𝑡 : which is an interpretation of US Business Cycle Expansions and Contractions data
provided by The National Bureau of Economic Research.
To test whether our main findings hold using this alternative measure of firm-level investor
sentiment, we estimate the following regression:
𝐹𝐿𝐼𝑆_2𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (9)

We also examine whether our results are robust when using the social and environmental scores
through the following models:
𝐹𝐿𝐼𝑆_2𝑖,𝑡 = 𝛽0 +

𝛽1 𝑆𝑂𝐶𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (10)

𝐹𝐿𝐼𝑆_2𝑖,𝑡 = 𝛽0 +

𝛽1 𝐸𝑁𝑉𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 )
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Regarding our control variables, we also employ the log of trading volume (VOL) instead of
turnover as an alternative proxy for stock liquidity. Finally, we add the University of Michigan
Consumer Confidence Index (UMCSI)52, an index derived from surveys that involve a set of
questions about current and expected future economic conditions, to control for market-wide
sentiment.
The results reported in Table 3.6 show that the CSR coefficient remains positive and statistically
significant at the 1% level (Panel 1). Similarly, we find a positive and significant relationship
between firm-level investor sentiment and social and environmental attributes. The impact of
liquidity on firm-level investor sentiment remains positive when using trading volume as an
alternative proxy. For other control variables, the results are similar to our previous findings
except for firm size, which is now positively related to firm-level investor sentiment. Marketwide sentiment as proxied by the UMCSI is positively related to firm-level investor sentiment.
This result is consistent with prior empirical evidence that market-wide sentiment has a greater
impact on the prices of firms that are harder to value (Baker and Wurgler, 2006) and are more
sensitive to firm-level investor sentiment. Firm-level investor sentiment is thus greater when
market-wide sentiment increases.

52

The University of Michigan Consumer confidence index is available at the following link :
https://fred.stlouisfed.org/series/UMCSENT
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Table 3.6: Additional tests
This table presents the analysis using alternative measure of firm-level investor sentiment after removing the
business cycle variables used by (Baker and Wurgler, 2006) employing an alternative measure of stock liquidity
and adding the UMCSI market-wide investor sentiment as a new control variable. Panel A reports the results of
the effect of CSR on our alternative measure of firm-level investor sentiment. Panel B and C presents respectively
the effect of social and environmental scores on firm-level investor sentiment. Robust t-statistics are in
parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively.
Alternative measure: FLIS_2
PANEL A

CSR

0.49***

PANEL B

-

PANEL C

-

(5.46)
SOC

0.30***

-

(3.44)
ENV

-

0.48***
(6.27)

1.41***
(6.64)

1.58***

1.36***

(7.55)

(6.43)

0.82***
(4.22)

0.88***

0.81***

(4.53)

(4.16)

MAX

0.33***
(4.36)

0.33***

0.33***
(4.37)

MISP

0.66***
(13.20)

0.68***

-0.60***
(-14.48)

-0.60***

SKEW

-0.47
(-2.19)

-0.45**

MOM

1.53***
(25.23)

1.53***

0.27***
(15.46)

0.27***

SIZE

VOL

VOLA

UMCSI

Year and Industry
No.of obs
𝑹𝟐

Yes
4,702
0.324

(4.35)

(13.53)

(-14.48)

(-2.08)

(25.09)

(15.43)

Yes
4,702
0.321

0.66***
(13.16)
-0.60***
(-14.57)
-0.47**
(-2.21)
1.53***
(25.19)
0.27***
(15.52)

Yes
4,702
0.325

3.7 Conclusion
In this paper, we assess the relationship between CSR and firm-level investor sentiment. We
use firm-level investor sentiment instead of market-wide investor sentiment largely used in
cross-sectional and time series analyses of stock returns as our main dependent variable since
CSR is a firm-level characteristic. This relationship appears to be important since CSR is a
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critical issue which, although widely debated, remains unsettled perhaps because of
confounding results and misspecifications. If high CSR firms are safer, less speculative and
easier to arbitrage, we should find a negative association between CSR and firm-level investor
sentiment. If the reverse is true, a positive relationship would prevail.
Our findings show that high CSR firm are more sensitive to sentiment supporting the sociopsychological theory (Orlitzky, 2013). Academics have not been able to offer a clear and
generally accepted framework for CSR. Furthermore, CSR signals seem to be hard to interpret
and may not be relevant. Interestingly, CSR generates “noise” in financial markets since
different market participants have different perceptions about CSR actions and consequences
regarding the complexity and ambivalent impact of CSR on firm value and information
asymmetry. Consequently, CSR enhances the various illusions, emotions, false perceptions of
information and other "irrational" factors that affect investors’ decision-making processes.
CSR calls into question the reasonableness of the homo economicus assumptions underlying
the EMH because it drives irrationality by increasing investor sentiment. Irrational investors
make transactions against market fundamentals which drives prices to deviate from their
fundamental resulting in market inefficiency. From a CSR perspective, investors are not
economic automatons whose decisions are determined only by rational utility calculations and
equity market does not operate efficiently. In fact, CSR is not systematically correlated with
companies’ economic fundamentals and CSR may offer the possibility to managers to exhibit
opportunistic behavior by distorting social information produced to the market participants.
This positive effect persists when we focus on individual CSR dimensions as well as when we
use an alternative measure of firm-level investor sentiment. In addition, our analysis in time of
crisis supports the complexity of CSR concept. While CSR negatively impacts firm-level
investor sentiment in normal market conditions, it positively impacts firm-level investor
sentiment in time of crisis when trust is low. Our results indicate that investors negatively react
to CSR when markets are calm but perceive it favorably when markets are stressed, possibly
seeing it as an “insurance-like” protection (Godfrey, 2005).
While the efficiency of financial markets has long been debated, our results suggest that CSR
could further impair market efficiency by increasing investors’ psychological biases and
divergence in investors’ opinions.
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Appendix 3.1: Definitions of control variables
SIZE: Firm size is the log of market value.
TURN: we use the turnover rate available at Datastream.
VOL: The log of the yearly trading volume.
MAX: for each stock i in year t, Max effect= Max (𝑅𝑖,𝑚 , m=1……., 𝑀𝑡, where 𝑅𝑖,𝑑 is stock i’s
return on month m, and 𝑀𝑡 is the number of trading months in year t.
MISP: We follow Stambaugh et al. (2012) and retain the most used mispricing measure
computed based on 11 well-documented anomalies.
VOLA: measured at the end of month t as the log of standard deviation of monthly returns
from month t-5 to month t.

SKEW: measured at the end of month t using monthly returns from month t-5 to month t.

MOM: The momentum for a given month is the return over 12 months with a one-month lag
between M-13 and M-1.
VIX: represents the volatility annual index.
UMCSI: The University of Michigan Consumer Sentiment Index at yearly frequency.
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Chapter 4: CSR: the new arbitrage
impediment

Abstract
We examine how corporate social responsibility (CSR) affects limits to arbitrage. Using a large
sample of companies listed on the S&P 500 during 2002-2017, our findings indicate that firms
with high CSR performance, measured by the ESG ratings of Thomson Reuters Asset4
database, suffer from higher degrees of limits to arbitrage through different limits to arbitrage
sources predicted by prior studies. Our study is useful for of the purpose of market efficiency
tests by suggesting CSR makes arbitrage activity harder and riskier, and thus leads to
mispricing. CSR pillars, studied separately, confirm our main result. Our findings are also
robust for using an alternative measure of limits to arbitrage, which adds consistency to our
analysis.

Keywords: Limits to arbitrage, Information uncertainty, transactions costs, idiosyncratic risk,
Corporate social responsibility, Efficient Markets Hypothesis.
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4.1 Introduction
Arbitrage, defined as the activity of trading against mispricing until it disappears (Pontiff,
2006), is a key element in achieving market efficiency. When the profits from arbitrage trading
cease, prices have converged to fundamental values, which s the definition of market efficiency.
It can be argued that stock return predictability should be diminished by arbitrage trading, which
is more effective in the absence of arbitrage impediments. In reality, arbitrageurs face costs and
non-hedgeable risks that prevent them from taking advantage of mispricing opportunities
(Shleifer and Vishny, 1997); Behavioral finance theory (e.g, Barberis et al., 1998; Jacobs,
2015), suggests that mispricing53 persists and inefficiencies are more pronounced when
arbitrage constraints are more severe.
An example of limits to arbitrage is information uncertainty. By information uncertainty, “we
mean value ambiguity or the degree to which a firm’s value can be reasonably estimated by
even the most acknowledged investors at reasonable costs” (Jiang et al., 2005, p.185).
Information uncertainty drives uncertainty in the firm valuation process. Zhang (2005)
demonstrates that momentum strategy works better when information uncertainty is higher,
which means that information uncertainty deepens market anomalies perceived as market
inefficiencies. Lam and Wei (2011) suggest analyst coverage, dispersion in earnings forecasts
and the volatility of future cash flows as three measures of information uncertainty.
Transaction costs are also an additional arbitrage impediment because they make arbitrage
activity costly and less attractive (Gu et al., 2018). Many studies have examined the link
between transaction costs and mispricing. Merrick Jr (1988)

argue that “the observed

mispricing has been attributed to transactions costs, restrictions on short sales, immaturity of
the arbitrage sector and market liquidity differences and inefficiencies” (p. 452). Therefore, the
low liquidity of a stock translates into high transaction costs and creates further barriers to
exploiting arbitrage opportunities. Lam and Wei (2011) have used five measures of transaction
costs: Stock price, Bid-Ask spread, Institutional ownership, Amihud illiquidity ratio and trading
volume.

53

the difference between the observed price and the price that would otherwise prevail in the absence of
arbitrage risk and all arbitrage impediments” (Stambaugh et al., 2015, p.5).

136

Lastly, idiosyncratic risk is proposed by Pontiff (2006) as an arbitrage risk. He argues that
arbitrageurs do care about idiosyncratic risk since they are not able to diversify their portfolios.
He explains that arbitrageurs who have sufficient arbitrage resources tend to be highly
specialized in trading few assets, and that they therefore face the risk of under diversification.
Stambaugh et al. (2015) state that “idiosyncratic volatility, as opposed to total risk, is more
closely related to arbitrage risk” (p. 10). Their findings show that mispricing is more
pronounced in high idiosyncratic volatility stocks. More specifically, overpriced stocks tend to
feature a higher idiosyncratic volatility.
The concept of corporate social responsibility (CSR, henceforth) is in the heart of limits to
arbitrage since it is highly related to information uncertainty, transaction costs and idiosyncratic
risk. Previous studies investigating the effect of CSR on financial performance (e.g., Servaes
and Tamayo, 2013), earnings management (Kim et al., 2012), firm risk (Ameur et al., 2019)
and financial distress risk (Boubaker et al., 2020) may serve as an explanation between firm
social engagement and information uncertainty. Previous studies examining the impact of CSR
on the cost of equity capital (El Ghoul et al., 2011), institutional ownership (Nofsinger et al.,
2019) and information asymmetry (Cho et al., 2013) help in explaining the relationship between
CSR and transaction costs. The impact of CSR on idiosyncratic risk examined by many studies
(Becchetti et al., 2013; Bouslah et al., 2018) sheds light on whether arbitrage activity for CSR
firms is more or less risky.
Two opposing theories may explain the impact of CSR on different limits to arbitrage. On the
one hand, the value maximization view54 asserts that CSR activities have a positive impact on
firm value by improving corporate reputation (Godfrey et al., 2009) and product differentiation
strategies (Bagnoli and Watts, 2003). The good reputation of high socially responsible
companies helps dampening real financial shocks to cash flow. Moreover, through consumer
satisfaction, achieved by having more satisfied employees, CSR firms may mitigate the
variability of future cash flows (Gruca and Rego, 2005). Because volatility of future cash flows
is a measure of the degree of information uncertainty, information uncertainty may be less
pronounced in high CSR companies, implying less limits to arbitrage. CSR may also lower
information uncertainty because CSR engagement is based on stakeholders’ satisfaction
resulting in less information asymmetry and more effective corporate governance mechanisms

54

The stakeholder value maximization view explains that CSR has a positive effect on shareholder wealth
because focusing on the interests of different stakeholders increases their willingness to support firm’s
operations (Bardos et al., 2020).
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(Becchetti et al., 2013). In addition, CSR enhances earnings quality (Kim et al., 2012) which in
turn reduces the dispersion in analysts’ earnings forecasts. Moreover, Dhaliwal et al., (2012)
show that CSR disclosure is associated with greater analyst coverage.
Regarding our second category of arbitrage limits, CSR may increase market liquidity since
responsible companies are more likely to have a higher degree of corporate disclosure (Gelb
and Strawser, 2001). Furthermore, firms can reduce their idiosyncratic risk by engaging in CSR
initiatives according to the risk mitigation view (Goss and Roberts, 2011).
Strong CSR firms feature a more favorable risk profile through “insurance like” protection by
generating moral capital (Godfrey et al., 2009). Moral capital is an intangible asset that
influences the investors’ beliefs toward the firm (Luo and Bhattacharya, 2009) and creates a
competitive advantage (Jones, 1995). Consequently, CSR actions may result in more stable
financial performance and lower firm risk. Mishra and Modi (2013) find that positive (negative)
CSR reduces (increases) idiosyncratic volatility levels. CSR enhances arbitrage activity by
reducing a source of arbitrage risk: idiosyncratic volatility.
On the other hand, the shareholder expense view of CSR (Friedman, 1970) and the
overinvestment view (Barnea and Rubin, 2010) suggest CSR to be positively related to limits
to arbitrage. CSR may destroy firm value because it requires high costs which could be invested
in profitable investment opportunities (Aupperle et al., 1985). Bhandari and Javakhadze (2017)
show that CSR reduces firm-level allocation efficiency. CSR added costs increase the
variability of future performance, which increases earnings volatility and thus firm risk
(Alexander and Buchholz, 1978).
Moreover, the ambiguity about the concept of CSR and its financial implications, and
specifically the question of whether CSR pays off, costs or does not matter (Margolis and
Walsh, 2003) may increase investors’ psychological biases. Behavioral finance theory explains
that the higher the psychological biases are, the higher the information uncertainty is. Recently,
Nofsinger et al. (2019) show that institutional investors do not pay attention to CSR related
incentive in their investment decisions but they avoid investing in firms that show negative
CSR performance. By having less institutional ownership, CSR companies are harder to
arbitrage since institutional investors are the main suppliers of stock loans and they short sell
stocks.
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CSR may increase market illiquidity through the disclosure of lower-quality financial
information. According to the agency logic, opportunistic managers can use CSR activities
strategically to engage in real earnings managements (Prior et al., 2008). Such an aggressive
accounting practice makes investors widen the Bid-Ask spreads in order to protect themselves
(Chung et al., 2009). Because of managers’ potential empire building tendencies, CSR may also
increase firm risk. Managers may choose to to overinvest in CSR activities to build good
citizenship at the expense of shareholders wealth (Barnea and Rubin, 2010). Managerial
entrenchment is unfavorable to shareholders and leads to decreased profitability and increased
volatility (Utz, 2017). Becchetti et al. (2015) find that idiosyncratic volatility is positively
related to CSR. The higher the CSR performance, the greater the arbitrage risk.
This study extends the above steam of research by examining the impact of CSR on limits to
arbitrage. To do so, we compile data from the Thomson Reuters (formerly Asset4) ESG
database to assess the social performance of companies and Thomson Reuters Datastream and
Factset to measure our limits to arbitrage and financial variables for 8,064 firm-year
observations from 2002 to 2017. We use nine limits to arbitrage measures following Lam and
Wei (2011). We adopt five measure of transactions costs: Stock Price, Bid-ASK spread,
Amihud illiquidity ratio, Institutional ownership and trading volume. Analyst coverage,
dispersion in earnings forecasts and the volatility of future cash flows are used as measures of
information uncertainty. Finally, we proxy for arbitrage risk using the idiosyncratic volatility
following Pontiff (2006).
Our results confirm that CSR engagement makes arbitrage more costly and risky. CSR costs
destroy firm value and signal high-risk profiles to market participants whose opinions diverge
about the concept of CSR and its implications. CSR appears to be perceived as an agency costs
related to opportunistic behavior and linked to aggressive accounting practices, which mitigates
the relevance and reliability of the information disclosed and leads to lower liquidity. Similarly,
we find that the social and environmental pillars, examined separately, also have a positive
impact on limits to arbitrage. To ensure the reliability of our results, we conduct a sensitivity
test by using an alternative measure of limits to arbitrage based on principal component
analysis. The results of our robustness checks confirm the same relationship between CSR,
social and environmental scores, and limits to arbitrage.
This paper makes several contributions. First, we contribute to the literature linking CSR to
financial markets. Our study adds to those researches that support the costly side-effect of CSR,
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the agency perspective and the overinvestment view (e.g., Aupperle et al., 1985; Barnea and
Rubin, 2010; Becchetti et al., 2015; Brammer et al., 2006) with a new logic. Besides, while
there are many studies that examine the impact of CSR on financial performance, cost of equity
capital, firm risk, firm financial distress risk, and institutional ownership, this article is the first
to suggest the impact of CSR on limits to arbitrage through these different financial
implications. Moreover, by uncovering a significant relationship between CSR and limits to
arbitrage, our study is useful for tests of market efficiency. Therefore, it extends and
complements the literature on mispricing and the efficient markets hypothesis by suggesting a
new factor that makes arbitrage activity harder and riskier.
The rest of the manuscript is structured as follow. We discuss the theoretical background in
Section 2. In section 3, we describe the data and methodological approach. We report the
empirical results in Section 4 and robustness checks in Section 5. Section 6 concludes.

4.2 Literature and hypothesis
4.2.1 The limits to arbitrage
Arbitrage is one of the most fundamental concepts in the finance literature. It can be defined as
the activity of buying and selling simultaneously a security in two different markets for
advantageously different prices (Shleifer and Vishny, 1997). Theoretically, arbitrage activity
requires no capital outlay and entails no risk. More importantly, it plays a fundamental role in
achieving market efficiency because arbitrage aims to bring prices to fundamental value and
correct stock mispricing.
However, in reality, the situation is more complicated. Arbitrageurs may face financial
constraints when mispricing worsens (Shleifer and Vishny, 1997). Gromb and Vayanos (2002)
propose a model in which arbitrageurs need to collateralize separately their positions, which
implies a financial constraint that limit their positions as a function of wealth. Arbitrageurs
occur large losses when an asset becomes highly underpriced. They find themselves forced to
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sell the asset at a lower price in order to meet investors’ redemption and leverage targets. The
selling pressure drives prices to decrease further55.
Information uncertainty56 is also identified as an arbitrage impediment (Jiang et al., 2005).
When the risk of higher information acquisition and higher information risk increases, arbitrage
becomes harder (Shleifer and Vishny, 1997). Arbitrageurs make less reliable estimates in high
information uncertainty settings, which makes their strategies more risky. When the process of
estimating the fair value is complex, price convergence to this value is harder.
In fact, uncertainty about firm valuation leads arbitrageurs and rational traders to rely on the
direction of other traders and ignore their private information. They will engage is a form of
positive feedback trading (De Long et al., 1990). As a result, instead of correcting mispricing,
arbitrage activity drives market inefficiency through stock momentum. Lam and Wei (2011)
suggest analyst coverage, dispersion in earnings forecasts and the volatility of future cash flows
as three measures of information uncertainty.
Limits of arbitrage include transactions costs as well since they increase the execution cost of
arbitrage activity and make it less attractive. The illiquidity of a stock prevents rational investors
from exploiting mispricing opportunities. For example, Mashruwala et al. (2006) suggest that
transactions costs create further barriers to exploiting the accrual mispricing anomaly. Lam and
Wei (2011) propose five measures of trading costs: stock price, Bid-ASK spread, Amihud
illiquidity ratio, Institutional ownership and trading volume.
Arbitrage impediments are concentrated in low-priced stocks (Ball et al., 1995). Bhardwaj and
Brooks (1992) show that Bid-Ask spreads, as a measure of transactions costs, are inversely
related to share prices. Volume is used as another proxy for transactions costs. Stocks with
higher trading volume are related to lower transactions costs (Bhushan, 1994). As a measure of
illiquidity, the Amihud ratio is an additional transaction cost. Institutional or sophisticated
investors are more likely to recognize arbitrage opportunities (Lam and Wei, 2011). Arbitrage
constraints make such opportunities harder to exploit.

55

For a detailed explanation of arbitrage constraints see Hombert and Thesmar (2014)
Studies explaining the positive effect of information uncertainty on the predictability of stock returns were
initiated by Jiang et al. (2005) and Zhang (2005)
56

141

Finally the idiosyncratic volatility makes arbitrage risky (Pontiff, 2006)57. Shleifer and Vishny
(1997) argue that arbitrageurs do care about idiosyncratic risk because they only have access to
small projects. “Idiosyncratic risk represents a holding cost since dividend payments are
negatively associated to holding costs” (Pontiff, 2006, p.38). Otherwise, holding costs have the
same impact on stock mispricing as transaction costs. They deter arbitrage from driving prices
to their fundamental value. But why does idiosyncratic risk matter for arbitrageurs since it can
be diversified away as predicted by the diversification theory and capital asset pricing model?
Idiosyncratic risk matters because arbitrageurs who have sufficient arbitrage resources are
highly specialized in trading few assets and are therefore not diversified. Therefore, they cannot
costlessly diversify away idiosyncratic risk.

4.2.2 CSR and limits to arbitrage: Literature Review and
hypothesis development
In recent years, the concept of corporate social responsibility has generated a considerable
amount of interest among investors, regulators and academic groups. In August 2019, more
than 180 CEOs have guaranteed that their firms’ purpose was no longer to serve their owners
alone, but employees, customers, suppliers, and communities too58. Many firms are becoming
aware about the importance of fulfilling not only their economic responsibility but also their
social, governance, ethical, and environmental responsibilities due to stakeholder pressure,
public concerns and regulatory forces (Servaes and Tamayo, 2013). This belief reflects the
importance of the CSR concept in maximizing firm value.
A large body of empirical evidences have shown a positive impact of CSR on firm value
through different channels (Godfrey et al., 2009; Servaes and Tamayo, 2013). More recently,
Bardos et al. (2020) find that CSR has a positive impact on firm value precisely through its
effect on product market perception. CSR activities help improving the company’s image and
reputation. As a result, CSR may signal the high-quality product of the firm. Consequently,
CSR is a product differentiation strategy (Bagnoli and Watts, 2003). CSR contributes to market

57

Pontiff (2006) explains how arbitrageurs care about idiosyncratic risk through “the parable of the Sahara free
ace coupon” example.
58
Business Roundtable. Statement on the Purpose of Corporation,
https://opportunity.businessroundtable.org/ourcommitment/
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power and helps the firm generating high profits. This evidence is observed in the ability of
high CSR firms to sell more or at a higher price their products (Auger et al., 2003).
Alternatively to creating shareholder value, CSR may help firms dampen real financial shocks
to cash-flows through an increase in operations flexibility resulting from the relation between
the firm and its stakeholders (Zhang, 2005). Furthermore, CSR firms can decrease firm risk
through decreasing the likelihood and expense of legal actions, regulation, or legislation against
the firm (Chava, 2014).
Other empirical studies have supported the instrumental stakeholder theory (Jones, 1995)
finding a negative association between CSR and firm risk and the cost of equity capital (e.g,;
El Ghoul et al., 2011; Oikonomou et al., 2012). On an extensive panel data sample of S&P 500
companies between the years 1992 and 2009, (Oikonomou et al. (2012) find that corporate
social irresponsibility is negatively and strongly related to financial risk. Moreover, CSR firms
can benefit from more stable relations with the government and the financial community,
customer loyalty and investor trust during periods of crisis, which reduces various operational
risks that a company faces in terms of profitability and overall viability.
Firms engaged in CSR initiatives should be rewarded

by experiencing less downward

adjustments and less volatility in their share prices (Oikonomou et al., 2012). Besides, firms
with high CSR tend to have more satisfied employees about the working environment, which
leads to higher levels of consumer satisfaction (Mohr and Bitner, 1995). Through consumer
satisfaction, CSR firms may mitigate the variability in future cash flows (Gruca and Rego,
2005) and reduce the firm’s idiosyncratic risk (Fornell et al., 2006).
Recently, Boubaker et al. (2020) demonstrate that firms with high CSR levels have lower
financial distress risk using a sample of 1,201 US-listed firms during the 1991-2012 period.
Attig et al. (2013) consider that CSR engagement mitigates the risk of falling into default by
helping CSR firms enjoy higher credit ratings due to strong corporate image. The literature
indicates that CSR activities are positively linked to corporate reputation. Besides, CSR
investment generates moral capital59 or goodwill among stakeholders according to the risk
management perspective (Godfrey et al., 2009), which results in more stable financial
performance and more favorable risk profile (Stellner et al., 2015).

59

“The voluntary nature of CSR means that these activities can be viewed, broadly, as gifts or grants from the
corporation to various stakeholder groups” (McWilliams and Siegel, 2001).
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In addition to corporate reputational protection, high CSR performance signals superior
management skills and more effective business planning according to the “good management
hypothesis” (Waddock and Graves, 1997), which in turn improves the financial stability of the
firm. CSR engagement can help the firm mitigate its risk exposure. Moreover, Luo and
Bhattacharya (2009) suggest that “All else being equal, superior CSP over competitors helps
the firm through tougher times with more stable future cash flows and less volatile firm stock
prices, thus lowering firms idiosyncratic risk.”(p. 202).
Mishra and Modi (2013) find that positive (negative) CSR reduces (increases) idiosyncratic
volatility levels. Similarly, Utz (2017) demonstrates that CSR helps predicting the distribution
of stock returns through increasing the availability of firm specific information, which leads to
a reduction of uncertainty and idiosyncratic risk60. Studies supporting the risk mitigation view
of CSR predict a negative relationship between CSR and the cash flow volatility limit to
arbitrage related to information uncertainty, as well as arbitrage risk, notably idiosyncratic
volatility (Pontiff, 2006).
CSR can also lower information uncertainty related to limits to arbitrage through its impact on
analyst coverage and dispersion in earnings forecasts. CSR involves mitigating conflicts with
stakeholders, reducing information asymmetries between them and enhancing corporate
governance mechanisms (Becchetti et al., 2013). CSR may enhance earnings quality. Prior
studies (e.g, Kim et al., 2012) have documented that CSR-oriented firms are less likely to
manage earnings through discretionary accruals. Ethical concerns are a driver for managers to
provide high quality financial reports.
Regarding CSR and analyst coverage, the empirical evidence of Dhaliwal et al. (2012) show
that social related disclosure is associated with greater analyst coverage, improved forecast
accuracy and a reduction in forecast dispersion. Moreover, Luo et al. (2015) suggest that
analysts do pay great attention to CSR and take it into account in stock recommendations. In
addition, the visibility of CSR firms may help mitigating information uncertainty. In fact, morevisible-to-media-spotlight firms should disclose more CSR-related information to reduced
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More precisely, the link between CSR and firm risk is explained based on risk implications from theoretical
models following Bouslah et al. (2016). This concept supports that CSR and firm risk are negatively correlated
which is also hypothesized in the risk mitigation view.
.
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potential costs (Belkaoui and Karpik, 1989) because they are under scrutiny. CSR may thus
provide a cleaner picture of firm actions and future expectations.
CSR may also dampen other limits to arbitrage related to transactions costs by increasing
market liquidity and mitigating information asymmetry and adverse selection problems. In
order to guarantee better investor relations practices, CSR firms are more likely to have a higher
degree of corporate disclosure (Gelb and Strawser, 2001). CSR firms tend to signal their strong
social performance by increasing corporate disclosure, which plays an important role in
improving corporate transparency to investors. Again, as we explained previously, CSR drives
earnings quality which results in reliable financial reporting. High financial reporting quality
reduces information asymmetry between managers and external investors.
Regarding the empirical studies, Girerd-Potin et al., 2014 have demonstrated that CSR is
negatively related to the cost of equity capital. Cho et al. (2013) provide evidence for a positive
and negative CSR disclosure to be negatively associated with the Bid-Ask spread. Because of
that, CSR disclosure may help reduce transaction costs or the low liquidity of stocks which
makes arbitrage more attractive. Hence, we formulate our second hypothesis:
H1: CSR reduces limits to arbitrage.
There is an opposing perspective suggesting a positive association between CSR and limits to
arbitrage. CSR companies are likely to be at a competitive disadvantage compared to less CSR
oriented companies (Waddock and Graves, 1997). They handle superior costs that could be
avoided by less social investment (Barnett and Salomon, 2006). The line of thinking of the
costly side-effect of CSR was introduced by Friedman (1970) and other neoclassical
economists.
Friedman (1970) argues that CSR destroys shareholders value because it is a misuse of valuable
resources that would be better spent on value-added investments. “The higher costs may result
from actions like making extensive charitable contributions, promoting community
development plans, maintaining plants in economically depressed locations and establishing
environmental protection procedures” (McGuire et al., 1988, p.855). According to Aupperle et
al. (1985), CSR is a resource-consuming task. Engaging in social initiatives induces numerous
costs, which lead to lower financial performance.
Bhandari and Javakhadze (2017) show that CSR reduces the firm-level capital allocation
efficiency since CSR requires valuable firm resources. Ullmann (1985) suggests that engaging
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in CSR generates additional costs, which reduces financial performance. Many other empirical
studies have also reported a negative relationship between CSR and financial performance. For
example, Bauer et al. (2005) show that both German and US ethical funds underperform their
benchmark61 in terms of their risk adjusted returns. Moreover, the main findings of Brammer
et al. (2006) suggest that high CSR firms tend to exhibit lower stock returns and firms with low
CSR performance outperform the market. CSR is likely to increase the variability of future firm
performance, which increases the uncertainty to which the business fortune is subjected.
Studies relating CSR to financial performance can serve as an argument for explaining the
association between CSR and the following financial risk measures: variance in earnings and
stock returns. In fact, added costs generated by CSR initiatives are value destroying and increase
earnings volatility and consequently firm risk (Alexander and Buchholz, 1978). (Becchetti et
al., 2015) explores the link between CSR and idiosyncratic volatility. Their findings suggest
that idiosyncratic volatility is positively correlated with CSR and negatively associated with
CSR specific risk: stakeholders’ risk. Their main hypothesis is that CSR companies which try
to satisfy stakeholders “have reduced flexibility in responding to negative productivity shocks
with a reduction of the well-being of the above mentioned other stakeholders in order to
maintain their target earnings – i.e., firing workers, limiting their benefits, reducing the
amount of donation to local communities, or the quality of environmental rules. The
consequence is that their earnings are less predictable or less likely to follow stock
market dynamics common to the majority of non CSR oriented companies.” (Becchetti et al.,
2015, p.4). Higher idiosyncratic volatility for strong CSR firms may therefore increase their
arbitrage risk.
Moreover, from an agency theory perspective (Aupperle et al., 1985), CSR may increase firm
risk since it can be related to empire building tendency. Socially oriented managers tend to
overinvest in CSR actions for their private benefits. Goss and Roberts (2011) demonstrate a
positive relationship between CSR and firm risk due to managerial entrenchment. In order to
appear as good citizens and create a “warm-glow” effect, managers tend to improve their CSR
engagement at the expense of shareholders wealth (Barnea and Rubin, 2010). CSR engagement
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Early analysis on SRI find that SRI mutual funds and indexes show no performance difference from
conventional fund (Hamilton et al., 1993). SRI can be associated with greater costs because they exclude
attractive firms from their portfolios and possibly limit the ability to fully diversify.
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is unfavorable for shareholders but may improve managers’ reputation which decreases
profitability and causes a rise in volatility (Utz, 2017).
Managers could signal that the company is altruistic in order to overcome negative events.
Employees, for example, may become loyal to managers since high socially responsible firms
engage in employee friendly actions. Managers benefit from CSR reputational effect which
creates a symbolic altruistic image for the firm, in order to obtain support and gain trust from
investors and more generally all stakeholders. McCarthy et al. (2017) propose that CSR can be
used as a hedging tool by opportunistic managers to hide the negative impact of managerial
decisions on firm value.
Furthermore, due to the multidimensionality of the concept of CSR, it seems to be hard for
investors to define the notion of CSR and assess its implications for financial markets. Studies
investigating the impact of CSR on financial performance are not conclusive. Sometimes CSR
pays off, sometimes CSR costs and sometimes CSR does not matter at all (Margolis et al.,
2009). The ambiguity, or uncertainty, surrounding the concept of CSR generates “noise” on
financial markets. Investors rely on social dynamics not related to fundamentals. “Noise”
increases the psychological bias of investors, and thus investor irrationality. Many studies on
behavioral finance (e.g, Hirshleifer et al., 2004) demonstrate that high psychological biases
amplify information uncertainty. Overconfidence of investors makes them rely more on private
information and underreact to public information (Daniel et al., 1998). As a result, greater
uncertainty is related to high return predictability.
Furthermore, in line with the agency logic, analysts following the firm may produce pessimistic
recommendations for firms when they perceive CSR as an agency cost or value-destructing
activity (Ioannou and Serafeim, 2012) resulting in reputational damage. Both neoclassical
theory and the over-investment hypothesis suggest that CSR increases information uncertainty
and idiosyncratic risk of the firm, which in turn makes arbitrage harder and riskier.
CSR may as well decrease market illiquidity related to limits to arbitrage by increasing earnings
management. Such behavior mitigates the reliability of the information provided by high CSR
firms and increases the information asymmetry between investors and managers. CSR
engagement can be used strategically by opportunistic managers through engaging in real
earnings management (Prior et al., 2008). As greater earnings management may signal
aggressive accounting practices, investors tend to widen the Bid-Ask spreads in order to protect
themselves resulting in low equity liquidity (Chung et al., 2009).
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In addition, CSR may have an impact on additional limits to arbitrage measure: institutional
ownership. Recently, Nofsinger et al. (2019) document that institutional investment decisions
are mostly based on economic incentive and risk management by finding an asymmetric pattern
in the relationship between CSR and institutional investors. They show that institutional
investors seem to be indifferent to the presence of positive CSR information and underweight
stocks with negative CSR scores. More precisely, they find that institutional investors avoid
weak CSR firms not because of social preference but rather because it can be a ramification of
risk management. Besides, low CSR firms exhibit higher downside risk. Otherwise, firms with
high limits to arbitrage show a lower degree of institutional ownership since institutional
investors are the main investors who incur large transactions costs and short-sell stocks.
Therefore, companies with strong CSR performance which exhibit less institutional ownership,
tend to be harder to arbitrage. Regarding all these arguments, we formulate the following
hypothesis:
H 2: CSR increases limits to arbitrage.
Figure 4.1: illustrates the idea behind the potential link between CSR and arbitrage limits.
Figure 4.1: The CSR limits to arbitrage puzzle
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Financial performance and
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4.3 Research design
In this section, we present the data, the variables measurements and the empirical models used
to examine the impact of CSR on limits to arbitrage.

4.3.1 Data and sample selection
In the present paper, the main goal is to test whether CSR reinforces of mitigates limits to
arbitrage. Data on such headlines was obtained from Thomson Reuters Datastream, which
covers more than 75% of publicly listed companies worldwide, and Factset62 to compute the
limit to arbitrage score and to measure our control variables and the Thomson Reuters (formerly
Asset4) ESG database to collect CSR ratings data. Our sample consists of all companies listed
in the S&P500 composite index. The sample period spans from 2002 to 2017. This translates
into an unbalanced panel dataset of 8,064 firm-year observations.

4.3.2 Corporate social responsibility measure
Following prior studies (Cheung, 2011; Ioannou and Serafeim, 2012), We proxy for CSR using
the Thomson Reuters (formerly Asset4) ESG score63. The Thomson Reuters ESG universe
covers around 7,000 companies around the world. The Thomson Reuters Asset4 database is a
particularly reliable data source because of its diverse sources and news coverage, and its
frequent updates from different media sources. Trained research analysts collect about 900
evaluation points per firm based on objective and publicly available data such as annual reports,
companies’ websites, NGOs’ websites, CSR reports, news sources and stock exchange filings
to provide an objective, relevant, comprehensive and up to date ESG score.
ESG scores are available since 2002 for approximately 1,000 US and European companies. The
score is structured based on 178 company-level ESG measures which have been carefully
selected and considered to be relevant and comparable field to enhance the overall company
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We used Factset database specifically to collect the institutional investors data.
The scoring process details are available at:
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/esg-scoresmethodology.pdf
63

149

scoring methodology. Those 178 company-level measures are then grouped into 10 categories.
The category scores are aggregated into three principal pillar scores: Environmental, social and
corporate governance.
Our measure of CSR score produced by Thomson Reuters only includes environmental and
social factors and does not reflect financial performance or corporate governance pillars. Our
choice is motivated by the fact that we are interested in assessing whether CSR affects firmlevel investor sentiment beyond the impacts of corporate governance and compensation
measures on market efficiency. Excluding financial and governance factors makes senses as
these dimensions are less connected with the notions of environmental and social investment,
which benefit society in general rather than the firm’s main stakeholders (Lys et al., 2015).

4.3.3 Limits to arbitrage measure
We use nine limits to arbitrage measure following Lam and Wei (2011). Detailed definitions of
limits to arbitrage measures are presented in Appendix 4.1. We adopt five measures of
transactions costs. The first measure is stock price (PRICE). Bhardwaj and Brooks (1992) argue
that the percentage transaction cost per trade is found to be inversely related to share price.
They show that Round trip commissions and Bid-Ask spread are inversely related to stock price.
The second measure is the effective Bid-Ask spread (BIDASK), which is one of the simplest
measures of the liquidity of financial markets at any moment. BIDASK is computed as two
times the difference between the transaction price and the average of the bid price and the ask
price divided by the transaction price. Liquid markets are characterized by a narrow spread,
while illiquid markets exhibit wide spreads. Liquidity is a major determinant of arbitrageurs’
activity because illiquid markets complicate the completion of trades and make arbitrage both
riskier and more costly. Otherwise, “BIDASK is used to measure the trading expenses for
arbitrageurs who have to compensate dealers for making markets and providing
liquidity.”(Lam and Wei, 2011, p.130).
Institutional ownership (IO) which represents the percentage of outstanding shares held by
institutional investors, is our third measure of transactions costs. Dechow et al. (2001) identify
sophisticated investor as short sellers who incur large transactions costs while attempting to
short sell. However, typical individual investors are more affected by indirect and direct short
sales constraints (Nagel, 2005). Furthermore, since short selling may be costly, institutional
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investors are the main suppliers of stock loans and low institutional ownership stocks are more
expensive to borrow.
The fourth measure is the Amihud illiquidity ratio (AMIH) is defined as the average of daily
absolute stock return to dollar volume ratios. “Illiquidity reflects the impact of order flow on
price the discount that a seller concedes or the premium that a buyer pays when executing a
market order that results from adverse selection costs and inventory costs”. (Amihud, 2002,
p.33). The final measure of transactions costs is trading volume (TVOLU) which is the number
of shares traded multiplied by the stock price. Trading volume is a proxy for the inverse of
indirect costs of trading as consistent with the literature (Bushman et al., 2004).
We then use three proxies to measure information uncertainty. Analyst coverage (COV), which
is defined as the number of analysts following the firm, is our first measure. Hong et al. (2000)
used analyst coverage as a proxy for the rate of information flow. The more the information
about the firm is available, the larger is the analyst coverage (Zhang, 2006). Our second measure
is the dispersion in analysts’ earnings forecasts (DISP) which is widely used to proxy for the
uncertainty about future earnings or the degree of consensus among different market
participants (Zhang, 2006). Dispersion in analyst’s forecasts is defined as the standard deviation
of earnings-per-share forecasts divided by the closing stock price. Cash flow volatility
(CFVOL) is the third measure of information uncertainty since it captures the volatility of firm
fundamental value. Cash flow volatility is measured as the standard deviation of cash flow from
operations. Dechow and Dichev (2002) show that accruals are more likely to occur in firms
with high cash flow volatility. In addition, Zhang (2006) proves that the momentum anomaly
is stronger when cash flow is more volatile.
Finally, we use idiosyncratic volatility (IVOL) to proxy for arbitrage risk. We measure
idiosyncratic volatility as the standard deviation of the residual values from the following (Fama
and French, 1993) three factor model using monthly data:
𝑅𝑖,𝑡 = 𝛽0 +

𝛽1 𝑀𝐾𝑇𝑡 +𝛽2 𝑆𝑀𝐵𝑡 + 𝛽3 𝐻𝑀𝐿𝑡

𝜀𝑖,𝑡

(1)

Where 𝑅𝑖,𝑡 is the return of firm I in month t, 𝑆𝑀𝐵𝑡 is the return of small minus big
capitalizations and 𝐻𝑀𝐿𝑡 is the return of high market-to-book ratio minus low market-to-book
ration. Idiosyncratic volatility is the foremost arbitrage cost (Pontiff, 2006). The author suggests
that idiosyncratic volatility dampens arbitrage activity since arbitrageurs tend to avoid holding

151

stocks with high idiosyncratic risk. Similarly, the empirical evidence of (Stambaugh et al.,
2015) has shown that high volatility stocks are more likely to be overpriced.
We then construct a score which is a composite rank based on the nine limits to arbitrage similar
to the construction of the mispricing score proposed by (Stambaugh et al., 2015). All limits to
arbitrage are combined to produce a single measure. For each limit to arbitrage, we attribute a
rank to each stock reflecting the ranking of the limit to arbitrage variable. We affect the highest
rank –which reflects the harder the arbitrage is– to the limit variable that shows the lowest
average abnormal return. Stocks with the highest composite ranking are qualified as the “hard
to arbitrage” and stocks with the lowest ranking are qualified as the “easier to arbitrage”. The
composite rank is then the arithmetic average of its ranking percentile for each of the 9 limits
of arbitrage.

4.3.4 Empirical models
To examine the impact of CSR on limits to arbitrage, we estimate the following regression:
𝐿𝑇𝐴𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡

(2)

CSR attributes are not homogenous and may do not have the same effects on limits to arbitrage.
They are also not all associated in the same manner with firm financial attributes. For that
reason, we test the impact of CSR independently on social and environmental performance by
running the two following regressions:
𝐿𝑇𝐴𝑖,𝑡 = 𝛽0 +

𝛽1 𝑆𝑂𝐶𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡

𝐿𝑇𝐴𝑖,𝑡 = 𝛽0 +

𝛽1 𝐸𝑁𝑉𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (4)

(3)

𝐿𝑇𝐴𝑖,𝑡 is our dependent variable measured as the composite rank based on the nine limits to
arbitrage previously. Our main independent variable is CSR score and we used a set of control
variables that are shown to be related to limits to arbitrage. Appendix 4.2 provides the
definitions of control variables.
The firm size (SIZE) is our first control variable. Small firm size result in high transactions
costs which makes arbitrage less possible. Zhang (2006) has used firm size as one proxy of
information uncertainty. Large firms are more diversified and have more information available
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for the market than small firms. Small firms may also have fewer stakeholders such as
customers, suppliers, or shareholders, and are not able to bear high disclosure costs.
Second, we control for firm age (AGE) which is similarly used by Zhang (2006) as a measure
of information uncertainty. Firms with long history tend to have more information available in
the financial markets as suggested by Barry and Brown (1985). The findings of Jiang et al.
(2005) confirms as well tend to have higher volatility, greater turnover, longer duration cash
flows and information uncertainty.
We further control for volatility (VOLA). According to Baker and Wurgler (2006) more volatile
stocks are harder to value, and arbitrage tends to be especially risky and costly for those stocks.
High volatility makes arbitrage less attractive and volatile stocks exhibit greater mispricing
(Shleifer and Vishny, 1997). Exposed to volatility, arbitrageurs occur the risk of losses and the
need to liquidate the portfolio under pressure.
Our fourth control variable is trading volume (VOLU). The trading volume should increase
liquidity and then help mitigate arbitrage costs, which prevent arbitrageurs from causing
convergence of prices to their fundamental values. Lam and Wei (2011) argue that illiquidity
makes arbitrage opportunities more difficult to exploit. By reducing the profitability of arbitrage
trades, illiquidity costs constitute a significant barrier for arbitrageurs seeking to exploit
mispricing.
Our next control variable is price momentum (MOM). The momentum anomaly is stronger
when information is more uncertain. In fact, Zhang (2006) shows that price momentum is more
pronounced for firms with less analyst coverage and more volatile cash flows. The empirical
study of Verardo (2009) provides an empirical link between heterogeneity of beliefs and
momentum. The results confirm that price momentum is significantly larger for portfolios
characterized by higher heterogeneity of beliefs. Consequently, when noise traders provide
profits opportunities or when arbitrage capital is scarce and few traders compete, the momentum
profits will be high.
We also control for Book-to-Market (BTM). The Book-To-Market anomaly is due to systematic
bias in investors’ expectations who tend to underestimate future earnings of firms with high
BTM ratio and overestimate future earnings of low BTM firms. BTM persists since arbitrage
is risky and costly. Arbitrage costs may exceed arbitrage benefits. Shleifer and Vishny (1997)
argue that arbitrage returns volatility is likely to be an important reason why BTM exists.
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Consistent with the mispricing explanation, Ali et al. (2003) find that BTM effect is greater for
stocks with high volatility, high transactions costs and stocks with less institutional investors.
We likewise used mispricing (MISP) as a control variable. “If a stock is mispriced, profit
opportunities attract rational investors and their arbitrage activities should correct the
mispricing. In an ideal setting where arbitrage opportunities are riskless, obvious, and costless
to exploit, prices should reflect all available information accurately and mispricing, if any,
should be corrected immediately” (Lam and Wei, 2011, p.129). However, prices do not reflect
their fundamental value since arbitrage opportunities are limited because there are many
restrictions to arbitrage activity (Stambaugh et al., 2015). Indeed, mispricing is defined as the
difference between the observed price and the price that would prevail in the absence of any
arbitrage risk and impediment64. Mispricing should so that be more pronounced when limits to
arbitrage are high.
Our last control variable is firm level investor sentiment (FLIS). The behavioral finance theory
suggest that investors rely on psychological biases, heuristics, computational shortcuts, frame
dependence and intuition when making investment decision in a complicated world with market
frictions (Kahneman et al., 1982). The investor sentiment leadss prices to deviate from their
intrinsic value because they reflect changes not related to market fundamentals. The theoretical
model of Barberis et al. (1998) suggest that investor overconfidence leads to security
mispricing. Furthermore, mispricing can persist if there is limits to arbitrage (De Long et al.,
1990; Shleifer and Vishny, 1997). Sentiment-induced stock mispricing arises from a
combination of sentiment-driven investor transactions and limits to arbitrage.
Finally, we include sector controls based on 2-digit SIC industry codes.

4.4 Main findings
In this section, we first present descriptive statistics and correlations between variables. Later,
we discuss the main findings of preliminary portfolio analysis and multivariate regression
analyses.

64

Studies addressing the role of arbitrage risk in mispricing include Ali et al., 2003; De Long et al., 1990; Lam
and Wei, 2011; Pontiff, 2006; Shleifer and Vishny, 1997; and Zhang, 2006.
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4.4.1 Descriptive statistics and correlations
Table 4.1 reports summary statistics for the variables of interest (mean, standard deviation, min,
max and VIFs). The average value of limits to arbitrage score (LTA) is 238.644 with a minimum
value of 32.111 and a maximum value of 417. The CSR score varies from 0 to 98.93 with a
mean value of 54.468. Our sample includes large as well small firms in terms of market
capitalization with a mean log market value of 9.423. The mean firms age if 57.80. Average
volatility is 0.129, while the average of log trading volume is 19.469 with a maximum of 11.188
and minimum of 24.181. The average firm in our sample has a momentum of 0.138, a BTM
ratio pf 0.073, a mispricing score of 224.152 and firm-level investor sentiment score of 10.886.
Table 4.0.1: Descriptive statistics
This table presents the descriptive statistics of measures of limits to arbitrage, CSR variables and other control variables. LTA
is the limits to arbitrage score computed based on nine limits to arbitrage following (Lam and Wei, 2011).We proxy for CSR
using the Thomson Reuters (formerly Asset4) ESG score. See Appendix 4.2 for control variables definitions. This table

reports the minimum, maximum, standard deviation of the variables and variance inflation factors (VIFs).
Variable

OBS

MEAN

STD.DEV

MIN

MAX

VIF

LTA

6.313

238.644

45.071

92.111

417

-

CSR

6.100

54.468

28.881

0

98.93

1.22

SOC

6.100

56.007

28.801

0

98.93

1.19

ENV

5.951

52.813

32.550

0

97.47

1.20

SIZE

6.905

9.423

1.259

2.868

13.374

1.35

AGE

7.888

57.830

49.790

-15

226

1.12

VOLA

7.198

0.129

0.516

0.006

26.190

1.01

VOLU

7.233

19.469

1.219

11.188

24.181

1.31

MOM

7.172

0.138

0.383

-0.965

7.414

1.23

BTM

6.722

0.073

0.794

-1.980

4.610

1.07

MISP

7.828

224.152

40.943

76.181

364

1.06

FLIS

7.872

10.886

1.427

7.031

13.108

1.23

Correlation results are reported in Table 4.2. All correlation coefficients among control
variables are no more than 50%, mitigating concerns for multicollinearity. Furthermore, we
used VIFs test which are commonly used as reliable indicators of multicollinearity. As we can
notice in Table 1, VIFs do not exceed 2 for all the variables under analysis, confirming the
absence of multicollinearity. Correlations between most of the variables are statistically
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significant at the 1% level. Correlations among CSR variables are high, which means that
companies tend to perform similarly in all CSR dimensions, i.e., when a firm is strong (weak)
in one dimension, it will probably be strong (weak) in the other dimension as well.
Table 4.0.2 : Correlations
This table presents the correlations among variables of interest for the 8064 firm-year observations from 2002 to
2017. See Appendix 4.2 for control variables definitions. Bold denotes significance at the 5% level or lower.
CSR

SOC

ENV

SIZE

CSR

1

SOC

0.935

1

ENV

0.948

0.772

1

SIZE

0.296

0.265

0.289

AGE

0.275

VOLA

-0.055

VOLU

0.245

MOM

0.267

AGE

VOLA

VOLU

MOM

BTM

FLIS

1

0.253

0.097

1

-0.042

-0.089

-0.115

1

0.218

0.242

0.447

0.074

-0.024

1

-0.068

-0.072

-0.057

0.011

-0.106

-0.062

-0.041

1

-0.062

MISP

BTM

0.002

-0.012

0.015

-0.031

0.029

0.022

0.390

-0.113

1

MISP

0.020

0.013

0.024

-0.006

-0.024

0.108

0.076

-0.014

0.066

1

FLIS

0.093

0.070

0.103

0.177

0.036

-0.236

0.076

0.349

-0.050

0.133

1

4.4.2 Preliminary analysis
To examine the relationship between CSR and limits to arbitrage, we conduct a double sorted
portfolio analysis by constructing two portfolios based on CSR score (Low CSR and High
CSR), forming two categories. The first category contains firms whose CSR score is less than
the median and in the second category we find firms whose CSR score is superior to the median.
Then, we sort independently by each limit to arbitrage proxy (PRICE, BID-ASK, IO, AMIH,
TVOLU, COV, DISP, CFVOL, IVOL), again forming two categories. We next construct four
portfolios for each limit to arbitrage measure defined by the intersection of this 2X2 sort and
we compute the average value of each of our limits to arbitrage measure within each portfolio
in Table 4.3.
The average of the BID-ASK spread, the Amihud illiquidity ratio, the dispersion in analyst
forecasts, the cash flow volatility and the idiosyncratic volatility, which are positively related
to the limits to arbitrage score, is higher for the firms that have a CSR score higher than the
median. High CSR firms seem to exhibit a higher degree of those limits to arbitrage measures
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than low CSR firms. More precisely, we see that within low idiosyncratic volatility portfolio,
low CSR firms have an average IVOL lower than that of high CSR firms (0.042<0.043), and
that within high IVOL portfolios, high CSR firms show an average IVOL higher than that of
low CSR firms (0.107>0.084). The results are similar for other limits to arbitrage measures
mentioned above. The difference in mean between each limit to arbitrage portfolio is
statistically significant for BID-ASK spread and cash flow volatility at the 1% level and for
idiosyncratic volatility at the 5% level.
The average of the stock price, institutional ownership, trading volume and analyst coverage,
which are inversely related to limits to arbitrage score, is lower for high socially responsible
firms, which supports that high CSR firms tend to have higher limits to arbitrage. The results
are statistically significant for most of our measure of limits to arbitrage.
The double sorted portfolio analysis shows that arbitrage is riskier for high CSR firms than for
low CSR firms. Further multivariate regression analyses are conducted in the next section to
test if the positive relationship between CSR and limits to arbitrage holds.
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Table 4.3: Arbitrage limits measures in low CSR firms versus high CSR firms:
Independently sorted portfolios
This Table reports the average of each arbitrage limit (PRICE, BID-ASK, IO, AMIH, TVOLU, COV, DISP,
CFVOL, IVOL) score within low and high CSR portfolios. The two portfolios are formed by sorting on CSR and
then on each limit to arbitrage measure. The first group represents firms with CSR scores below the median and
the second group represents firms with CSR scores above the median. The results of the equality of variance test
and t-test for equal means are reported. For F-test, ***, ** and * denote that the two variances are statistically
different (we reject H0) at the 1, 5 and 10% levels, respectively. For t-test, ***, ** and * indicate statistical
significance of the means at the 1, 5 and 10% levels, respectively.
LOW PRICE
HIGH PRICE
TOTAL
F-test
t-test
LOW BID-ASK
HIGH BID-ASK
TOTAL
F-test
t-test
LOW IO
HIGH IO
TOTAL
F-test
t-test
LOW AMIH
HIGH AMIH
TOTAL
F-test
t-test
LOW TVOLU
HIGH TVOLU
TOTAL
F-test
t-test
LOW COV
HIGH COV
TOTAL
F-test
t-test
LOW DISP
HIGH DISP
TOTAL
F-test
t-test
LOW CFVOL
HIGH CFVOL
TOTAL
F-test
t-test
LOW IVOL
HIGH IVOL
TOTAL
F-test
t-test

LOW CSR
28.719
76.677
52.743

HIGH CSR
31.213
70.854
51.034
(1.716) ***
(0.591)

1.015
5.284
3.149

0.857
5.630
3.244
(1.117)
(2.032) ***

5.313
5.208
5.261

5.433
4.418
4.925
(0.793) **
(1.883) **

1.529
10.559
6.044

1.208
12.050
6.629
(0.176) ***
(-0.429)

21.139
21.200
21.170

20.735
20.907
20.821
(1.108)
(3.654) ***

11.681
24.399
18.040

8.875
21.617
15.246
(1.070)
(3.952) ***

0.017
0.103
0.060

0.022
0.100
0.061
(0.999)
(-0.044)

11.130
13.053
12.092

11.691
13.734
12.712
(0.933)
(-5.573) ***

0.042
0.084
0.063

0.043
0.107
0.075
(0.122) ***
(-2.044) **
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4.4.3 CSR and limits to arbitrage
Table 4.4 reports our multivariate regression analysis main findings. As can be seen, the
coefficient of CSR score (2.16) is positive and statistically significant at the 1% level. CSR is
positively related to limits to arbitrage. Moreover, social (Panel B) and environmental (Panel
C) scores exhibit similarly positive coefficients with our measure of limits to arbitrage.
By finding a positive impact of CSR on limits to arbitrage, our results line up with studies
supporting the cost side-effect of CSR, the agency perspective and the overinvestment view.
Our results support our second hypothesis that CSR companies are harder to arbitrage. We can
presume that CSR engagement drives opportunistic managers’ behaviors resulting in poor
information quality. Such opaque informational environment makes investors change their
beliefs when assessing the future performance and risk of the firm. It also damages the firm
reputation resulting in unfavorable risk profile for high CSR companies. Our results suggest
that CSR may induce added costs resulting in a reduction in firm value (Bauer et al., 2005;
Brammer et al., 2006), empire building tendencies (Goss and Roberts, 2011), increased earnings
volatility (Alexander and Buchholz, 1978) and increased firm idiosyncratic risk (Becchetti et
al., 2015). Regarding the ambiguity of the CSR concept and the role of CSR in lowering stock
liquidity and increasing firm risk, socially responsible firms exhibit a higher degree of
information uncertainty, greater transactions costs and a higher degree of arbitrage risk.
So far, CSR makes arbitrage harder and riskier, and thus mispricing persists in stock markets
and prices do not reflect their fundamental values. By slowing the process of correcting
mispricing, CSR may be considered as an additional arbitrage impediment, which increases
market inefficiencies or inadequacies in asset pricing model.
To empirically test the impact of CSR on limits to arbitrage, we have controlled for other
potential factors of limits to arbitrage (Model 2). All our control variables show a statistically
significance at the 1% level (Table 4). Results show that size is negatively related to limits to
arbitrage as predicted by the literature. Small firm size results in higher transactions costs which
increases arbitrage impediments. We find a positive coefficient of firm age contrary to previous
studies who document that younger firms are harder to arbitrage. Similarly to Baker and
Wurgler (2006), volatility is positively related to limits to arbitrage. More volatile stocks are
harder to value, and arbitrage tends to be especially risky and costly for those stocks. The market
liquidity proxied by trading volume has a negative impact on limits to arbitrage as evidenced
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by previous studies. Illiquidity costs constitute a significant barrier for arbitrageurs seeking to
exploit mispricing. Momentum coefficient is positively related to our dependent variable. The
information uncertainty makes arbitrageurs rely more on momentum strategy. The positive
impact holds with the BTM coefficient. This result is consistent with the findings of Ali et al.
(2003) who suggest that BTM effect is greater for stocks with high volatility, high transactions
costs and stocks with less institutional investors. Finally, mispricing and investor sentiment
have a positive effect on limits to arbitrage. Our results line up with the behavioral finance
theory. Mispricing appears due to the irrationality of investors and persists due to arbitrage
limits who deter arbitrageurs from exploiting mispricing opportunities.
Table 4.4: Regression analysis of the effect of CSR on limits to arbitrage
This table displays the OLS regression analysis of the effect of CSR on limits to arbitrage for the 8,064 firm-year
observations over the 2002-2017 period. The dependent variable is LTA. The variables of interest are CSR in panel
A, SOC in Panel B and ENV in Panel C. Robust t-statistics are in parentheses. *, **, and *** denote significance
at the 10%, 5%, and 1% level, respectively.
Dependent Variable: LTA
PANEL A

PANEL B

CSR

2.16***
(8.37)

-

SOC

-

1.54***
(6.38)

ENV

-

-

SIZE

-6.15***
(-8.38)

-6.65***
(-9.11)

AGE

4.94***
(3.60)

5.47***
(3.98)

VOLA

3.29***
(6.93)

3.33***
(6.97)

VOLU

-11.60***
(-16.90)

-11.07***
(-16.23)

MOM

5.05***
(4.00)

5.07***
(4.00)

BTM

16.00***
(9.14)

16.62***
(9.44)

MISP

1.19***
(9.71)

1.22***
(9.95)

FLIS

1.44***
(4.83)

1.54***
(5.16)

Yes
4112
0.273

Yes
4112
0.265

Year and Industry
No.of obs
𝑹𝟐

PANEL C
-

-

1.77***
(8.22)
-6.16***
(-8.38)
5.40***
(3.95)
3.20***
(6.74)
-11.42***
(-16.75)
5.39***
(4.28)
15.28***
(8.71)
1.0***
(9.77)
1.43***
(4.79)

Yes
4112
0.274
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4.5 Robustness to alternative measure
In this section, we check the robustness of our results by using an alternative measure of limits
to arbitrage. We construct an additional index for limits to arbitrage from the principal
component analysis based on our nine limits to arbitrage proxies. This leads to the following
limits to arbitrage score:
𝐿𝑇𝐴_𝑃𝐶𝐴𝑖,𝑡 = 0.1845𝑃𝑅𝐼𝐶𝐸𝑖,𝑡 + 0.1232𝐶𝑂𝑉𝑖,𝑡 + 0.1133𝐷𝐼𝑆𝑃𝑖,𝑡 + 0.1133𝑇𝑉𝑂𝐿𝑈𝑖,𝑡 +
0.1084𝐼𝑂𝑖,𝑡 + 0.1020𝐶𝐹𝑉𝑂𝐿𝑖,𝑡 + 0.0971𝐼𝑉𝑂𝐿𝑖,𝑡 + 0.0910𝐴𝑀𝐼𝐻𝑖,𝑡 + 0.0693𝐵𝐼𝐷 − 𝐴𝑆𝐾𝑖,𝑡
Proxies are constructed in such a way that a higher value corresponds to greater limits to
arbitrage. Specifically, we used the reciprocals of stock price, analyst coverage, trading volume
and institutional ownership since they are inversely related to limits to arbitrage. After the
principal component analysis, we construct our limits to arbitrage index by attributing each year
a rank for each company according to the value of 𝐿𝑇𝐴_𝑃𝐶𝐴𝑖,𝑡 . We affect the highest rank to
the highest limits to arbitrage index from the principal component analysis. Stocks with the
highest ranking are qualified as with more limits to arbitrage and stocks with the lowest ranking
are qualified as with less limits to arbitrage.
To test whether our results are robust using this alternative measure of limits to arbitrage, we
estimate the following model:
𝐿𝑇𝐴_2𝑖,𝑡 = 𝛽0 +

𝛽1 𝐶𝑆𝑅𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (5)

We further examine whether our findings hold when using CSR pillars through the following
regressions:
𝐿𝑇𝐴_2𝑖,𝑡 = 𝛽0 +

𝛽1 𝑆𝑂𝐶𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (6)

𝐿𝑇𝐴_2𝑖,𝑡 = 𝛽0 +

𝛽1 𝐸𝑁𝑉𝑖,𝑡 + ∑𝑛𝑗=1 𝛽𝑗 𝐶𝑡𝑟. 𝑣𝑎𝑟 𝑖,𝑡 + 𝜀𝑖,𝑡 (7)

The results reported in Table 6 show that the positive impact of CSR on limits to arbitrage holds
when using an alternative measure of limits to arbitrage. We find a positive and statistically
significant coefficient of the aggregated CSR score and the social and environmental scores as
well, with our new measure of our dependent variable. Regarding our control variables, they
exhibit the same relationship with our previous measure of limits to arbitrage. The robustness
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of our results using an alternative measure of limits to arbitrage adds consistency to our
empirical research.
Table 4.5: Robustness for alternative measure
This table presents the analysis using alternative measure of limits to arbitrage based on the principal component
analysis of nine limits to arbitrage proxies. Panel A reports the results of the effect of CSR on our alternative
measure of limits to arbitrage. Panel B and C presents respectively the effect of social and environmental scores
on limits to arbitrage. Robust t-statistics are in parentheses. *, **, and *** denote significance at the 10%, 5%,
and 1% level, respectively.
Alternative measure: LTA_2
PANEL A

PANEL B

PANEL C

CSR

6.36***
(8.17)

-

-

SOC

-

3.98***
(5.26)

-

ENV

-

-

6.05***
(8.93)

SIZE

-27.71***
(-12.15)

-29.59***
(-13.03)

-27.35***
(-12.01)

AGE

16.51***
(4.23)

18.60***
(4.75)

17.26***
(4.46)

VOLA

9.82***
(6.31)

9.88***
(6.32)

9.49***
(6.11)

VOLU

-36.71***
(-17.45)

-34.76***
(-16.59)

-36.57***
(-17.54)

MOM

16.86***
(4.22)

17.18***
(4.28)

17.73***
(4.45)

BTM

9.91*
(1.72)

11.53**
(1.99)

7.36
(1.28)

MISP

2.48***
(6.28)

2.64***
(6.65)

2.48***
(6.28)

FLIS

4.77***
(5.02)

5.17***
(5.43)

4.64***
(4.89)

Yes
4316
0.174

Yes
4316
0.165

Yes
4316
0.179

Year and Industry
No.of obs
𝑹𝟐
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4.6 Conclusion
The idea behind relating CSR performance to limits to arbitrage takes its consistency through
the direct impact of CSR on different sources of limits to arbitrage which are: information
uncertainty, transactions costs and idiosyncratic risk. Arguably, a large body of prior researches
have examined the impact of CSR on financial performance (e.g, Servaes and Tamayo, 2013),
earnings management (Kim et al., 2012),firm risk (Ameur et al., 2019), financial distress risk
(Boubaker et al., 2020), cost of equity capital (El Ghoul et al., 2011), institutional ownership
(Nofsinger et al., 2019), information asymmetry (Cho et al., 2013), and idiosyncratic risk
(Becchetti et al., 2013; Bouslah et al., 2018). The results are not conclusive since there are two
existing theories that lead to opposite predictions regarding the relationship between CSR and
financial markets. Regarding the value maximization and risk mitigation view, CSR firms
appear to have a high stable financial performance, a more favorable risk profile and a higher
transparency, which can enhance the arbitrage activity. However, the agency theory and the
overinvestment view suggest CSR to be a highly costly engagement that increases the
variability of future earnings, the idiosyncratic risk and transactions costs, which deter
arbitrageurs from exploiting arbitrage opportunities.
To answer this question, we use a sample of 8,064 fir-year observations over the period 20022017. We adopt nine measures of limits to arbitrage following (Lam and Wei, 2011) and
construct a composite rank score. Consistent with the agency theory and the overinvestment
view, we find that CSR creates ambiguity in investors opinions which drives high information
uncertainty. Moreover, CSR seems to increase firm specific risk (Becchetti et al., 2015) through
destroying firm value (Ullmann, 1985) and management entrenchment mechanisms (Barnea
and Rubin, 2010) which increases arbitrage risk. Engaging in CSR may have a negative impact
on firm reputation and investors’ perceptions. Specifically, institutional investors seem to rely
more on economic incentive rather than social ones (Nofsinger et al., 2019). Our findings
support our second hypothesis that CSR firms are harder to arbitrage. Our findings hold with
different CSR components and are robust to using an alternative measure of our dependent
variable.
Overall, our results show that firms with high CSR levels suffer from higher limits to arbitrage,
suggesting that a better CSR performance is penalized with higher degree of mispricing. CSR
can be perceived as an arbitrage impediment which deters arbitrageurs from exploiting
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mispricing opportunities, leading to market inefficiency. This study has practical implications
for policy makers.
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Appendix 4.1: Definition of limits to arbitrage variables
PRICE: measured as the closing stock price at the end of year t. Data source: Thomson Reuters
Datastream.
BISASK: which is one-year average of, 2 x | price - (bid + ask)/2 | /price, ending at year t. Price
is the closing share price at the end of year t. Bid and ask are bid and ask quotes from Thomson
Reuters Datastream database.
IO: Institutional ownership, which is the percentage of outstanding shares held by institutional
investors at the end of year t. Data source: Factset.
AMIH: The Amihud (2002) illiquidity measure, which is the time series average of the absolute
value of monthly returns divided by the monthly trading volume over the past year using data
ending at December year t. Data source: Thomson Reuters Datastream.
TVOLU: which is defined as the time series average of monthly trading volume multiplied by
monthly share price over the past 12 months ending at year t. Data source: Thomson Reuters
Datastream.
COV: Analyst coverage, which is the number of analysts following the firm obtained from
Thomson Reuters Datastream.
DISP: Dispersion in analysts’ forecasts, which is the standard deviation of analysts’ forecasts
on earnings-per-share obtained from Thomson Reuters Datastream.
CFVOL: Cash flow volatility, which is the standard deviation of cash flow from operations in
the past 5 years ending at year t. Data source: Thomson Reuters Datastream.
IVOL: Idiosyncratic volatility which is measured as the standard deviation of the residual
values from the (Fama and French, 1993) three factor model using monthly data.
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Appendix 4.2: Definitions of control variables
SIZE: Firm size is the log of market value.
AGE: is the number of years since the firm was created.
VOLA: measured at the end of month t as the log of standard deviation of monthly returns from
month t-5 to month t.
VOLU: measured as the log of yearly trading volume.
MOM: The momentum for a given month is the return over 12 months with a one-month lag
between M-13 and M-1.
BTM: is the Book-To-Market ration obtained from Datastream.
MISP: We follow Stambaugh et al. (2012) and retain the most used mispricing measure
computed based on 11 well-documented anomalies.
FLIS: is the firm level investor sentiment measures as the residual from the regression of the
investor sentiment index computed based on the principal component analysis65 on excess
market return and the business cycle variables66.

65

Following Baker and Wurgler (2006) we use principal component analysis of five -level sentiment proxies
developed in the literature: The overnight return, the relative strength index, the psychological line index, the
adjusted turnover rate and the trading volume.
66
We use the residual 𝜀𝑖,𝑡 from the following regression:
𝐼𝑆𝑖,𝑡 = 𝛽0 + 𝛽1 𝑅𝑀𝑅𝐹𝑡 + 𝛽2 𝐼𝑃𝑡 + 𝛽3 𝑃𝐶𝐸𝑡 + 𝛽4 𝑁𝐵𝐸𝑅𝑡 + 𝜀𝑖,𝑡
Where 𝐼𝑆𝑖,𝑡 : is the investor sentiment index constructed based on the principal component analysis of our five
sentiment proxies (CTO, RSI, PLI, ATR, LTV).
𝑅𝑀𝑅𝐹𝑡 : is the market excess return.
𝐼𝑃𝑡 : is the growth rate of the index of real output for all facilities located in the U.S. in manufacturing, mining,
and electric and gas industries.
𝑃𝐶𝐸𝑡 : is the growth rate of the index that measures changes in the price of consumer goods and services.
𝑁𝐵𝐸𝑅𝑡 : which is an interpretation of US Business Cycle Expansions and Contractions data provided by The
National Bureau of Economic Research.
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General conclusion
The aim of this thesis was to examine whether CSR contributes to market efficiency through
enhancing investor rationality and decreasing limits to arbitrage. The first intuitive reflection
that may come to everyone’s mind is that CSR reduces mispricing and leads to market
efficiency. Indeed, studies of financial consequences of CSR on capital markets show various
beneficial aspects of CSR such as better financial performance (Orlitzky et al., 2003), higher
firm value (Waddock and Graves, 1997), lower firm risk (Kim et al., 2014; Mishra and Modi,
2013), lower cost of equity capital (Dhaliwal et al., 2011; El Ghoul et al., 2011; Girerd-Potin et
al., 2014), and lower information asymmetry (Cui et al., 2018). Additionally, CSR reflects trust
and ethical behavior. Under CSR engagement, businesses are expected to behave in an ethical
manner. CSR is known by a number of other names such as corporate accountability, corporate
ethics, corporate citizenship or stewardship. CSR companies should therefore adopt activities
and practices that are not codified by law and behave according to ethical norms that they accept
voluntarily. Consequently, we expect CSR firms to be more transparent and disclose reliable
information that will make investors more rational and arbitrage less difficult. However, our
results show the opposite. We find that CSR generates “noise” because it may not be related to
firms’ fundamentals, which in turn increases the likelihood of speculative trading and increases
stock mispricing. To our knowledge, no previous study has been made to examine the
relationship between CSR and market efficiency, which is surprising given the strong
association between CSR and information asymmetry.
Through this thesis, we aim at bridging the gap between the two subjects. Broadly speaking,
our work extends the literature on the financial implications of CSR on capital markets by
focusing on one of the fundamental concepts of modern finance theory: market efficiency. It
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also furthers the literature suggesting the inefficiency of financial markets by proposing CSR
as a factor leading to stock mispricing through increasing investor sentiment and making
arbitrage harder. The main question we addressed in this thesis was “Does CSR increase market
efficiency?” After exploring the matter from different viewpoints, the answer is that it does not
(and actually decreases it). Specifically, we have addressed the following research questions in
this thesis:
-

Is mispricing more pronounced in high socially responsible firms?

-

Are socially responsible firms more sensitive to investor sentiment?

-

Does CSR increase limits to arbitrage?

Main findings
Using a large sample of U.S. firms (S&P 500) from 2002 to 2017, along with CSR scores
provided by Thomson Reuters ASSET4 ESG data, we empirically assessed the impact of CSR
on market efficiency and we provide evidence that CSR performance matters.
In chapter 2, we show that CSR seems to be associated with a higher degree of mispricing. We
find a statistically (at the 1% level) and economically significant positive coefficient (2.27)
between CSR and mispricing score measured following Stambaugh et al. (2015). Our results
hold when we use individual social and environmental scores. Besides, the results of the
relationship between CSR and stock mispricing in time of crisis continue to support a positive
relationship. However, the coefficient of the combined variable (𝐶𝑆𝑅 × 𝑉𝐼𝑋) is negative and
statistically significant at 1% level implying that CSR increases mispricing less in times of
crisis. This study represents the first attempt to analyze the impact of CSR on market efficiency
from a mispricing view.
In chapter 3, the results provide a clear picture of the relationship between CSR and firm-level
investor sentiment. They show a statistically significant (at the 1% level) positive relationship
between the CSR score and our firm-level investor sentiment based on the principal component
analysis following Baker and Wurgler (2006). More specifically, the positive association
remains as well when we test separately the impact of social and environmental scores on
investor sentiment. When we test the relationship in times of market stress, we find a positive
coefficient of our combined variable (𝐶𝑆𝑅 × 𝑉𝐼𝑋) with the firm-level investor sentiment.
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Interestingly, the coefficient on CSR (-1.47) becomes negative (significant at the 1% level). To
our knowledge, our research is the first attempt to study the impact of CSR on firm-level
investor sentiment.
Finally, in chapter 4 we find that CSR increases limits to arbitrage. The results show that the
coefficient of CSR score (2.16) is positive and statistically significant at the 1% level.
Moreover, social and environmental scores exhibit similarly positive coefficients with our
measure of limits to arbitrage. Our study represents an original approach to investigating the
second source of mispricing introduced by the behavioral finance theory. Indeed, there is no
previous study that has attempted to test this relationship.

Contribution and practical implications
Overall, our research brings various contributions to the CSR and market efficiency literatures.
First, our results contribute to the debate surrounding CSR by challenging previous studies
supporting the positive implications of CSR. They line up with theories supporting non-linear
and complex relationship between CSR and firm value (Blasi et al., 2018; Servaes and Tamayo,
2013; Surroca et al., 2010), suggesting that CSR may be related to social dynamics not related
to firms fundamentals. They particularly complement previous empirical evidences in favor of
the shareholder expense view (Friedman, 1970) suggesting that CSR generates high costs that
may destroy firm value and increase earnings volatility (Alexander and Buchholz, 1978). They
also confirm the agency theory (Aupperle et al., 1985) and the overinvestment view (Becchetti
et al., 2015; Brammer et al., 2006; Goss and Roberts, 2011) in that CSR may increase firm risk
since it can be related to empire building tendency. CSR engagement drives opportunistic
managers’ behaviors resulting in poor information quality. Such opaque information
environment creates ambiguity in investors’ opinions, which creates high information
uncertainty. Finally, our findings support the socio-psychological theory (Orlitzky, 2013)
suggesting that high CSR companies may signal false information about their commitment to
CSR. Consequently, CSR may create “noise” in financial markets. “Noise traders” confuse
“noise” with information which has a predictive power about fundamentals (Shleifer, 2000) and
investors’ reactions are based on investor sentiment.

Our work brings new insight to the CSR literature by furthering our knowledge of the different
financial market implications of CSR activities and extends the literature on market efficiency.
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While the mispricing literature is dominated by researches about anomalies, limits to arbitrage
and investor sentiment, we are the first to introduce CSR in a mispricing framework.
Specifically, we focused on investigating the CSR-EMH relationship through mispricing
sources. Moreover, our results call into question the reasonableness of the homo economicus
assumptions underlying the EMH and thus add to the behavioral finance theory by recognizing
that investors are not "rational" but "normal" and that systematic biases in their beliefs induce
them to trade on information not related to fundamentals. We thus contribute to the behavioral
view of the CSR-financial performance relation. To our knowledge, our work is the first to
examine the impact of CSR on investor sentiment and more specifically firm-level investor
sentiment. Most previous empirical evidences focused on market-wide investor sentiment
rather than firm-level investor sentiment. However, market-wide investor sentiment does not
capture investor sentiment related to individual firms’ characteristics. Using firm-level investor
sentiment seems to be more appropriate since CSR depends on firms’ individual social and
environmental practices. Additionally, we use the existing literature of CSR and its financial
implications from a new perspective to justify a theoretical link between CSR and limits to
arbitrage. While there are many studies that have tested the impact of CSR on financial
performance, cost of equity capital, firm risk and information asymmetry, this work is the first
to consider these consequences in a limits-to-arbitrage framework. By finding a significant
relationship between CSR and limits to arbitrage, we introduce a new factor that makes
arbitrage activity harder and riskier.
Our thesis also has interesting practical implications. Regulators and assessment agencies need
to find a way to make CSR concepts more understandable and less complex to less sophisticated
investors, so that they limit speculative trading related to CSR noise effect. Various approaches
and measurement methodologies are used to assess the sustainability of firms. Extra-financial
rating agencies communicate different CSR scores based on criteria they judge relevant in
describing the social performance degree of companies. However, the lack of consensus about
the criteria that should be used increases the ambiguity surrounding the CSR concept.
Consequently, there is a need to standardize the appropriate and adequate criteria that reflect
real CSR actions. The homogeneity of CSR information would reduce the divergence of
opinions among investors and help them have a clearer vision of CSR and its financial
implications.
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Limitations and directions for future research
Obviously, our research has some limitations, which create future research opportunities. First,
we have used CSR scores provided by Thomson Reuters ASSET4 ESG data, and thus our
results depend on these ratings. Moreover, our sample is constrained by the availability of
ASSET4 scores. These scores remain --to some extent-- subjective despite a scoring
methodology defined to ensure objectivity (Chatterji and Levine, 2006). Consequently, it could
be judicious to conduct further studies by relying on different CSR ratings to check if alternative
measures of CSR do not lead to different results.
Also, in our work we rely on a specific sample that includes only American firms included in
the S&P 500 index. It could be interesting to take a worldwide perspective and examine the
relationship between CSR and market efficiency on an international sample to bring more
general conclusion about the research question.
Furthermore, there are many fruitful directions for future research on the impact of CSR on
market anomalies. For instance, we propose a future study that would establish the relationship
between CSR and short-term return reversal by addressing the role of CSR in shaping stock
liquidity. Such investigation may provide an insight on the effect of CSR on market anomalies
literature and add consistency to our findings. We also suggest to test the impact of CSR on
other limits to arbitrage such as the volatility of future cash flows. Finally, it could be interesting
to test the impact of CSR on mispricing, investor sentiment and limits to arbitrage during the
global pandemic of COVID-19 in order to determine if CSR engagement matter in such
destabilizing events.
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