
Stock Price Crash Risk and the Managerial
Rhetoric Mechanism: Evidence from R&D

Narrative Disclosure in 10-K filings

Panayiotis C. Andreou∗ †

Neophytos Lambertides∗

Marina Magidou‡

January 2025

Abstract

We operationalize managerial rhetoric by utilizing narrative disclosure of forward-
looking R&D activities in the MD&A section of 10-K filings. Using ChatGPT, we
demonstrate that this managerial rhetoric is contextually relevant and aligns with cues
indicative of investor optimism. The empirical tests show that managerial rhetoric is
positively associated with future idiosyncratic stock price crashes. This association
is pronounced in firms facing high competition, lower entrenchment, and covered by
analysts. Intriguingly, stronger internal corporate governance does not mitigate the
managerial rhetoric-crash relation. This study identifies cheap talk by linking positive
changes in R&D narrative disclosures to stock price crash risk, revealing that such
rhetoric, when unsubstantiated, is negatively associated with future patent outputs.
Our findings underscore the existence of a mechanism that managers exploit to hype
investors’ expectations and inflate stock prices.

Keywords: Stock price crash risk; Managerial rhetoric mechanism; Narrative dis-
closure; Textual analysis; 10-K filings; Research and development; Agency theory;
Corporate governance
JEL Classification: G12; G30; G32; D83.

∗Cyprus University of Technology, Department of Finance, Accounting and Management Science, Arch-
bishop Kyprianou 30, Limassol 3603, Cyprus.

†Durham University, Durham University Business School, Mill Hill Lane, Durham, DH1 3LB, United
Kingdom.

‡Open University of Cyprus, Faculty of Economics and Management, Yiannou Kranidioti Avenue, Nicosia
2220, Cyprus

E-mail addresses: panayiotis.andreou@cut.ac.cy, n.lambertides@cut.ac.cy, marina.magidou@ouc.ac.cy

mailto:panayiotis.andreou@cut.ac.cy
mailto:n.lambertides@cut.ac.cy
mailto:marina.magidou@ouc.ac.cy


1 Introduction

The literature on stock price crash risk has undergone substantial development over the

past two decades, whilst the investigation into the relation between crashes and their de-

terminants remains a burgeoning field of study. This body of work builds on the seminal

studies of Jin and Myers (2006), Hutton, Marcus, and Tehranian (2009), Kothari, Shu, and

Wysocki (2009) and Benmelech, Kandel, and Veronesi (2010), which theorize the existence

of a bad news hoarding mechanism to explain idiosyncratic stock price crashes. Accord-

ingly, these crashes stem from agency problems, either because managers engage in earnings

management to make their firms more opaque, or because they overinvest to pretend the

continued flourishing of their firms’ growth opportunities. In either case, self-interested man-

agers take advantage of information asymmetries to strategically withhold bad news, aiming

to pursue short-term price maximization at the expense of shareholders. However, recent

empirical evidence by Andreou, Lambertides, and Magidou (2023) puts under dispute the

managers’ ability to persistently hoard bad news through systematic earnings management

and overinvestment practices, especially in the post Sarbanes-Oxley Act period.

Our study advances the crash risk literature by introducing a novel concept, namely, the

managerial rhetoric mechanism. We view this mechanism as an important narrative conduit

through which managers disseminate information, often strategically utilized to portray a

more optimistic outlook of their firms’ future prospects. This view resonates with the notion

that “narratives enable people to make sense of their environments by providing simple

mental models of causal relations that focus their attention on particular variables and lead

them to make particular predictions” (Akerlof and Snower, 2016, p. 70). Further, studies

document that managers tend to engage in fluff narrative disclosure, or cheap talk, regarding

their firm’s prospects (Dimitrov and Jain, 2011; Balvers, Gaski, and McDonald, 2016; Yekini,

Wisniewski, and Millo, 2016; Bushee, Taylor, and Zhu, 2022). In this context, managers

can hype expectations by leveraging the inherent dynamism of storytelling, especially when

narrating uncertain and difficult-to-verify outcomes they anticipate happening in the future.
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This behavior can lead to unjustifiably high investor expectations and inflate a firm’s stock

price beyond its intrinsic value for prolonged periods. When these inflated expectations are

not met, investors may abruptly downgrade their assessment of the firm’s actual economic

value, ultimately triggering an idiosyncratic stock price crash.

Corporate communication has long been conducted through the lens of narratives and

storytelling (Akerlof and Snower, 2016; Shiller, 2017; Michalopoulos and Xue, 2021). Nar-

ratives exert significant power over investors and have in fact increased in the information

age (Shiller, 2020). The narratological concepts employed in qualitative texts can be, if not

more, equally informative as quantitative data. Empirical evidence lends support to the hy-

pothesis that “soft” qualitative information−conveyed by linguistic content communication

in managerial narrative−is incrementally useful to quantitative information in predicting

future firm fundamentals (Mayew and Venkatachalam, 2012). If anything, managerial nar-

rative disclosure in public reports, like a firm’s 10-K filings, can bridge the gap between a

firm’s financial statement numbers and its underlying business fundamentals (Merkley, 2014;

Bryan, 1997; Li, 2010; Muslu, Radhakrishnan, Subramanyam, and Lim, 2015).

Rhetoric signifies a powerful tool in narratives, enabling the formulation of compelling

stories that can be used for either good or bad purposes. As the Greek philosopher Aristotle

argued, rhetoric is the art of obtaining all the available means to persuade others. The

rhetorical devices of persuasion consist of employing convincing language and techniques

to engage the audience, evoke emotions, and guide their understanding of the story being

told (Kallendorf and Kallendorf, 1985). In his book “Narrative economics: How stories go

viral and drive major economic events,” Robert Shiller emphasizes the power of narratives,

detailing how they can shape people’s perceptions and propagate rapidly among the public

(Shiller, 2020). According to Shiller, narratives don’t merely convey facts; they can be

leveraged as vehicles for rhetorical strategies with the objective to influence people’s beliefs,

emotions, and actively shape decision-making in the economic domain. Whilst his work does

not directly pertain to rhetoric, the themes that Shiller (2020) investigates illustrate how
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narratives in economics can be strategically constructed to persuade, inform public opinion,

and exert influence on financial decisions at a large scale.

It remains unexplored whether the power of rhetoric, facilitated through narrative disclo-

sures in public reports such as the Management’s Discussion and Analysis (MD&A) section

in 10-K filings, can be utilized as a communication channel for managerial “cheap talk”

intended to foster investor optimism. MD&A is an important tool that enables managers

to convey “soft” qualitative information to stakeholders, making this section valuable for

forecasting a firm’s future prospects (Davis, Piger, and Sedor, 2012; Li, 2008; Kim and Park,

2012; Mayew and Venkatachalam, 2012; Li, 2019). Managerial narrative disclosure in MD&A

is not subject to explicit disclosure rules, thus allowing executives significant leeway and au-

tonomy in their qualitative disclosure.1 It is noteworthy that even if the disclosed qualitative

narrations do not ultimately occur, managers are rarely threatened with legal consequences

(Cazier, Merkley, and Treu, 2020). Therefore, managers might be tempted to positively skew

information concerning performance prospects by engaging in fluff disclosure to distort the

firm’s prospects to maximize short-term value (Balvers et al., 2016; Bushee et al., 2022). The

latter is strengthen by the fact that managerial narratives about anticipated future events

can lead to significant price increases, even when these are not backed by the firm’s current

economic fundamentals (Shiller, 2020).

The aim of this paper is to investigate whether the managerial disclosure woven into

10-K filings is exploited as a rhetorical mechanism, through which managers convey fluff

information to hype investor expectations and inflate stock prices beyond their intrinsic

value. In this vein, we examine narratives from the MD&A section that emphasize forward-

looking research and development (R&D) activities, and investigate their relation to future

idiosyncratic stock price crashes.

We focus our analysis on the MD&A section of the 10-K filings as managers are instructed

1 Whilst the Securities Act Release No. 6231 (SEC, 1980) mandates the inclusion of the Management’s
Discussion and Analysis of financial conditions and results of operations in 10-K filings, not all sections
of these financial statements are audited. Importantly, the MD&A disclosures are exempt from auditing
standards.
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by the Securities and Exchange Commission (SEC) to present a “discussion and analysis of

a company’s business as seen through the eyes of those who manage that business” and it

expects a firm’s management to “tell its story in its own words” (SEC, 1980).2 It is the

management’s opportunity to explain to investors what the financial statements reveal and

do not reveal, as well as to highlight important trends and risks that have shaped the past or

are reasonably likely to shape the firm’s future (SEC, 2007). The narrative nature of MD&A

enables managers to be more flexible in communicating with stakeholders and providing

forward-looking information that is expected to materially influence the firm (Cole and

Jones, 2005). Additionally, as prior research suggests, the users of financial statements base

their decision making on information disclosed on MD&A instead of relying on the audited

sections of financial statements (AICPA, 2010; Epstein and Palepu, 1999). Ergo, the MD&A

section should play a critical role in facilitating the managerial communication regarding

forward-looking R&D activities to the entire investment community.

Our motivation for considering R&D managerial narrative disclosure, arises from the

fact that R&D is one of the most significant activities that strongly affects firm’s long-

term viability (Gu, 2016). As noted by Merkley (2014), qualitative information related to

R&D activities underscores the importance of narrative disclosure in firms’ 10-K filings,

particularly given that firms annually invest billions of dollars in R&D projects to create

future value and growth. However, in this rapidly changing corporate environment we are

experiencing, it is also challenging for investors to accurately assess the value relevance of

innovative capabilities fostered by R&D activities (Wyatt, 2008; Cañibano, Garcia-Ayuso,

and Sánchez, 2000; Lin, Lee, and Hung, 2006). In this regard, Haddad, Ho, and Loualiche

(2022) provide striking evidence that the mere announcement of a potential innovation (e.g.,

the development of a new product, technology, or methodology) can lead to a 40% increase

in the stock price, relative to the actual outcomes or financial benefits that the innovation

will generate in the future. This creates a temptation for managers to strategically use

2 See, also, page 3 of the SEC “Investor Bulletin: How to Read a 10-K”.
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R&D-related narrative disclosure in 10-K filings, possibly aiming to shape the perception

that their firm is forward-thinking and that it is taking actions to succeed in the future.3

Going forward, the main research question we consider is whether forward-looking R&D

managerial narrative disclosure is an important predictor of stock price crashes. The de-

pendent variable we employ captures the incidence of an extreme left-tail event in the dis-

tribution of idiosyncratic returns, which fall more than 3.09 standard deviations below the

firm-specific weekly return over a fiscal year. Regarding the primary explanatory variable,

we measure it as the percentage of sentences in 10-K filings that feature the co-occurrence

of R&D-related keywords or phrases with forward-looking words. We identify a sentence

as related to R&D activities if it contains specific R&D keywords or phrases, following a

slightly modified dictionary based on Merkley (2014) to which we have added the plural or

singular forms of the lexical tokens included in the original one. A sentence is counted only if

the R&D keywords or phrases are combined with a word list of forward looking statements.

We provide analysis supporting the notion that this measure is contextually relevant and

resonates with cues of investor optimism. Specifically, based on a construct validation test,

utilizing ChatGPT as an interpretative tool, we demonstrate that it conveys information

with the power to positively elevate expectations and fuel optimism among investors.

Using a sample of 16,752 firm-year observations for publicly listed U.S. firms from 1994

to 2021, and consistent with our expectations, we provide evidence showing that managerial

narratives featuring forward-looking R&D activities in 10-K filings are positively associated

with one-year-ahead stock price crashes. This result remains robust across various mea-

surements of the R&D narratives and within subsamples limited to firms with non-missing

R&D expenses. It also persists in the presence of variables controlling for additional textual

control variables. Furthermore, we conduct several tests to rule out alternative explanations.

3 Empirical evidence supports that the R&D expenditures found in financial statements are imprecise
measures of a firm’s capacity to innovate. Due to accounting standards, they often fail to communicate the
true value of R&D, effectively leading to information problems (Lev, 1999; Aboody and Lev, 2000; Merkley,
2014). This naturally strengthens even more the management’s temptation to disclose R&D information in
10-K filings.
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Specifically, we control for actual R&D activity and efficiency using measures for R&D ex-

penditure and patent metrics (Hirshleifer, Hsu, and Li, 2013). We also account for corporate

innovation strategies, controlling for firms’ focus on exploitative or exploratory innovations

(Jia, 2018b). Moreover, we include CEO overconfidence, as it may influence both innova-

tion outcomes and narrative style (Hirshleifer, Low, and Teoh, 2012; Campbell, Gallmeyer,

Johnson, Rutherford, and Stanley, 2011). We confirm that the findings remain unchanged

by testing alternative explanations related to the hoarding of bad news mechanism.

To mitigate endogeneity concerns, we employ several econometric approaches, including a

difference-in-differences (DiD) test. Specifically, we leverage tariff cuts as a quasi-natural ex-

periment that exogenously triggers an immediate managerial response in the form of rhetoric.

Tariff cuts, by reducing barriers to foreign competition, create sudden external pressures,

prompting managers to adjust their disclosures as an initial reaction to the intensified com-

petition. The DiD estimator reveals a statistically significant positive relationship between

post-tariff cut R&D narrative disclosures and stock price crash risk, providing strong evi-

dence for establishing causality. We also provide an illustrative example of an of event-study

DiD estimators in a more dynamic design with multiple groups and periods, where the esti-

mators rely on no-anticipation and parallel trends assumptions, accommodating unbalanced

panels and data that may be more disaggregated than the group level. The graph illustrates

that, in the subsample experiencing a positive change in R&D narrative disclosure, tariff

cuts (which occur at time 0) prompt managers to respond to the increased competition with

heightened rhetoric shortly after (at time 1), ultimately leading to a stock price crash in

the subsequent period (at time 2). This pattern is not observed in the subsample without a

positive change in R&D narrative disclosure.

In cross-sectional analysis, we find evidence that the positive managerial rhetoric-crash

risk relation is moderated by various external corporate governance measures, often associ-

ated with incentivized managers who tend to act strategically to the detriment of sharehold-

ers. Specifically, this positive association prevails only among firms facing high competition,
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having lower entrenchment, and being actively covered by financial analysts. Interestingly,

strong internal corporate governance practices−known from prior research to be effective

in curbing managerial opportunism−do not appear to weaken this relation. For example,

dividing the data into subsets based on the percentage of independent directors (minority vs.

majority) does not alter the persisting positive relation between narrative disclosures and

crash risk. This finding persists when we analyze subsets differentiated by board size, gender

diversity on the board, directorship workload, and directors’ attendance at board meetings.

We proceed with an analysis to identify and further explore the implications of cheap

talk in the corporate innovation outcomes. Specifically, we hypothesize that when a firm

experiences a positive change in its narrative disclosure of R&D, which is followed by a sub-

sequent stock price crash risk, it signals that the rhetoric is more likely to be superficial or

fluff. This implies that the disclosed intentions may not be backed by substantial action,

undermining investor confidence. To test this, we include an interaction term between pos-

itive narrative changes and future stock price crash risk in our model. Our results show a

negative relationship between this interaction term and patent outputs over the next three

years, which lends credence to the presence of cheap talk by observing the detracted firm’s

innovation performance, as reflected in both the quantity and value of its patents.

This study documents two key contributions to the existing literature. First, our results

inform the burgeoning field of stock price crash risk research. Specifically, our findings sug-

gest the existence of a distinct managerial rhetoric mechanism utilized by managers as a vital

conduit to convey favorable information and amplify investor optimism. This mechanism

differs fundamentally from the widely used mechanism of hoarding of bad news as delineated

in the renowned studies of Jin and Myers (2006), Hutton et al. (2009), Kothari et al. (2009)

and Benmelech et al. (2010). The hoarding of bad news mechanism focuses on managers’

efforts to suppress adverse information to maintain stock prices at artificially high levels,

despite a decline in intrinsic value. In contrast, the rhetoric mechanism involves managers

strategically using narrative disclosures to inflate expectations and drive stock prices beyond
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their intrinsic value. This distinction is pivotal for understanding how future-oriented man-

agerial rhetoric, can shape market perceptions without the need to conceal past negative

information.

In addition to the aforementioned aspect, our main result demonstrates that manage-

rial disclosure relating to forward-looking R&D narratives in the management’s discussion

and analysis section is positively related to one-year-ahead stock price crashes. Our re-

search is complementing a growing body of work that consider the significance of managerial

narratives in shaping economic decisions and outcomes (Frankel, Mayew, and Sun, 2010;

Davis and Tama-Sweet, 2012; Huang, Teoh, and Zhang, 2014; Akerlof and Snower, 2016;

Shiller, 2020; Michalopoulos and Xue, 2021; Garcia, Hu, and Rohrer, 2023). Within this

context, prior research has investigated, inter alia, earnings announcements and conference

calls (Davis et al., 2012; Demers and Vega, 2010; Francis, Schipper, and Vincent, 2002; Price,

Doran, Peterson, and Bliss, 2012; Bushee et al., 2022; Hirshleifer, Peng, and Wang, 2023),

press releases (Ahern and Sosyura, 2014), linguistic content of media coverage (Chan, 2003;

Tetlock, Saar-Tsechansky, and Macskassy, 2008), and the complexity of 10-K filings (Li,

2008; Ertugrul, Lei, Qiu, and Wan, 2017; Kim, Wang, and Zhang, 2019). Whilst offering

significant insights, the literature is still in a nascent stage, lacking conclusive evidence on

whether managers disclose narratives in an opportunistic fashion. Our findings contribute to

this debate, suggesting that managers may exploit sections of the 10-K filings−particularly

those less constrained by SEC regulations and accounting standards−to disclose narratives

that hype expectations and elevate investor optimism, potentially leading to inflated stock

prices at the expense of shareholders. Most importantly, this study identifies cheap talk

in managerial rhetoric by linking positive changes in R&D disclosures to stock price crash

risk, revealing that such rhetoric, when unsubstantiated, is negatively associated with future

patent outputs.

Second, this paper contributes to the body of knowledge on corporate governance and

specifically on the effectiveness of internal corporate governance regulations enforced by the
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Sarbanes-Oxley Act (SOX) to combat managerial opportunism and protect shareholder wel-

fare (Bhagat and Bolton, 2013a; DeFond, Hung, Li, and Li, 2015; Andreou et al., 2023; Gayle,

Li, and Miller, 2022). Whilst existing research provides evidence that the SOX resulted in

stricter protection of property rights in governance, and more stringent penalties for fraud-

ulent practices, our study shows that the managerial rhetoric-crash relation persists even

under the presence of strong internal corporate governance. Collectively, the results under-

score the limitations of internal oversight to prevent managers from exploiting the rhetoric

mechanism to engage in short-sighted price maximization at the expense of shareholders.

The remainder of this paper is organized as follows. The next section describes the data

and the construction of the study’s variables. Section 3 presents the empirical findings and

assesses their robustness. Section 4 presents the subsample analyses. Section 5 presents the

identification and implication of cheap talk. Finally, Section 6 provides the conclusions.

2 Research design

In this section, we discuss the data employed in our analysis, outline our sample selection

criteria and describe how relevant variables are measured. Supplementary to this discus-

sion, Appendix A provides variable definitions and details of their calculation. Appendix

B presents the dictionaries featuring the R&D-related and forward looking-related lexical

tokens used to construct our main textual variables.

2.1 Data and sample

To construct our sample, we merge data for stock returns from Center for Research in

Security Prices (CRSP), covering common stocks traded in NYSE/AMEX/NASDAQ, with

CEO data from Execucomp and firm-level data from Compustat for the period 1994-2021.

The intersection of these data sets is combined with textual-related variables, which we

estimate using 10-K filings from the SEC Edgar database. We then impose the following

9



common selection criteria in the spirit of prior studies (Hutton et al., 2009; Kim, Li, and

Zhang, 2011a; Andreou, Louca, and Petrou, 2017). First, for computing the crash risk

measures, we exclude firm-years with (i) a stock price less than $1 at the end of fiscal year,

and (ii) fewer than 26 weeks of stock returns in a fiscal year. Second, we exclude financial

firms (SIC 6000-6999) and utilities (SIC 4900-4999). Third, as suggested by Loughran and

McDonald (2011), we impose a requirement of at least 250 words in the MD&A section,

as this information was much more likely to be “incorporated by reference.” The above

procedure yields 16,752 firm-year observations, which correspond to 1,996 unique firms from

various industries.

2.2 Measuring idiosyncratic stock price crashes

We define a stock price crash as the incidence of an extreme left-tail event in the distri-

bution of idiosyncratic returns. Let w = 1, 2, . . . , n the weeks within a fiscal year t. The

idiosyncratic return, Rj,w, for firm j in week w is defined as:

Rj,w = ln (1 + εj,w) , (1)

where εj,w is a residual return from an index model regression. Residual returns are log-

transformed to treat for potential positive skewness in raw returns and enables to symmetri-

cally identify extreme left- vs. right-tail events. Then, εj,w is estimated as the residual from

an expanded market and industry index model regression, as follows:

rj,w = α +
i=1∑
i=−1

βi,jrMKT,w+i +
i=1∑
i=−1

γi,jrIND,w+i + εj,w, (2)

where rj,w is firm’s j stock return, rMKT,w is the CRSP value-weighted market index return,

and rIND,w is the Fama and French (1997) value-weighted 48-industry index return in week

w. The index model includes two lead and lag weekly return terms for the market and

industry indices, to control for booms and busts that might happen around the week of
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interest allowing to measure the firm’s residual return with higher precision. To preclude

look-ahead bias that accounts for the effect of earnings release when the subsequent crash

risk measures are matched with financial data, Eq. (2) is estimated over the 52-week window

ending 13 weeks after the fiscal year-end.

We define CRASHj,t as an idiosyncratic, extreme left-tail event measured with a binary

variable set equal to one if within fiscal t the firm j experiences at least one “crash week,”i.e.,

an extreme negative weekly idiosyncratic return that falls more than λ standard deviations

below its mean idiosyncratic return, and zero otherwise. Specifically,

CRASHj,t =


1 if ∃w = 1, 2, . . . , n : Rj,w < µj,t − λ× σj,t

0, otherwise

, (3)

where µj,t and σj,t are, respectively, the mean and standard deviation of the idiosyncratic

returns over the weeks that fall within fiscal year t. Following the norm in the crash risk, we

set λ equal to 3.09 to generate a frequency of 0.1% extreme left-tail events as per the normal

distribution.

2.3 Measuring forward-looking narrative disclosure of R&D activities

Prior studies provide supporting evidence that managers exert significant influence on

the quality of financial reporting (Amernic, Craig, and Tourish, 2010). In this context, Li

(2008) reports that managers tend to alter the tone of R&D disclosures and rely on vague

wording to obscure or positively spin earnings performance, whilst Merkley (2014) provides

evidence suggesting that CEOs adjust R&D disclosures based on earnings performance to

convey information to the investors. Furthermore, more recent work in this direction provides

stimulating evidence suggesting that managerial narratives in firms that disclose R&D in

their 10-K filings are attracting short-term horizon investors who act opportunistically and

focus their investments on the likelihood of reaping short-term gains (Andreou, Drivas,
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Philip, and Wood, 2024).

A stream of literature provides evidence supporting the notion that the users of financial

disclosures, instead of basing their decisions mainly on the audited parts of financial state-

ments, they may rely more on the Management Discussion and Analysis (MD&A) (AICPA,

2010; Epstein and Palepu, 1999). At the same time, the MD&A is one of the most widely

read disclosures in annual reports (Li, 2019). However, questions have been raised about

the trustworthiness of prolonged use of the narrative sections of 10-K filings, especially when

the information is not combined with data extracted from firm’s fundamentals. In fact,

the nature of management disclosures, which often consists of qualitative and unverifiable

information rather than quantifiable data, offer the leeway to self-interested managers to

intentionally tailor them in ways that hype investor optimism (Neu, Warsame, and Pedwell,

1998).

To serve the purpose of our study, we use a firm’s forward-looking narrative disclosure of

R&D activities in the MD&A section of its 10-K filing to operationalize managerial rhetoric.

This is done in three-steps. In the first step, for firm j in fiscal year t, we define the percentage

of narrative disclosure of R&D activities in the MD&A section, as follows:

Narrative MD&Aj,t =
Total number of R&D sentences

Total number of sentences
× 100. (4)

For identifying narrative R&D activity disclosures at the sentence level, we utilize a slightly

modified dictionary of Merkley (2014) by adding the plural or singular forms and third person

of the lexical tokens included in the original one. Based on this dictionary, the numerator

of Eq. (4) counts sentences when they include at least one R&D-related lexical token,

such as “research and development,” “R&D,” “product/s development,” “development of new

product/s,” “technological breakthrough/s,” “development of proprietary technology/ies,” et

cetera (Appendix B features the list of lexical tokens).

In the second step, our aim is to operationalize managerial rhetoric to capture the man-

12



agers’ tendencies to disclose R&D-related activities in the MD&A section, which could po-

tentially hype investor expectations regarding the firms’ future prospects. We posit that

this is more likely when managers are narrating forward-looking R&D activities, which are

intrinsically challenging to evaluate and verify for their value relevance. Ergo, for firm j

in fiscal year t, we define the percentage of forward-looking narrative disclosures of R&D

activities within the MD&A section, as follows:

Narrative FLS−MD&A⋆
j,t =

Total number of R&D sentences including FLS

Total number of sentences
×100, (5)

whereby FLS contains a set of forward-looking keywords and phrases derived from a com-

bination of dictionaries proposed by Li (2010), Muslu et al. (2015), Matsumoto, Pronk, and

Roelofsen (2011), Athanasakou and Hussainey (2014), Hussainey, Schleicher, and Walker

(2003), Hassanein and Hussainey (2015), such as “will,” “could,” “should,” “expect,” “an-

ticipate,” “plan,” “hope,” “believe,” “can,” “may,” “might,” “intend,” “project,” “forecast,”

“objective” and “goal”. Consequently, an R&D sentence is treated as forward-looking if it

contains any of these future tense words, indicating narratives referring to activities that

managers anticipate happening in the future.

In the third step, we construct our managerial rhetoric measure as a 3-year weighted

average of forward-looking narrative disclosures of R&D activities within the MD&A sec-

tion. This measure can be linked to the concept of hoarding bad news, but focuses on

reporting forward-looking information rather than withholding negative news. By analyzing

a three-year span of forward-looking R&D sentences, not only we capture the consistency

and systematic nature of reporting, in accordance with the hoarding of bad news mechanism,

but also, we smooth out short-term variations to provide a more accurate reflection of the

company’s long-term R&D strategies, in line with the typical planning horizon used in R&D.

Weighting recent narratives more heavily emphasizes that the most current disclosures are

more indicative of the company’s latest strategic intentions and research focus and reflects

13



the company’s immediate future prospects that can exert greater influence to the invest-

ment community. To convert this concept into a measurable form, we apply geometrically

decreasing weights for the 3-year values, drawing on the method of Campbell, Hilscher, and

Szilagyi (2008), and construct our main explanatory variable as follows:

Narrative FLS −MD&Aj,t = ŵ1 ×Narrative FLS −MD&A⋆
j,t

+ŵ2 ×Narrative FLS −MD&A⋆
j,t−1 + ŵ3 ×Narrative FLS −MD&A⋆

j,t−2

(6)

The construction of weights is based on the geometric progression pattern λα, where λ

is the decay factor and α is the exponent that varies across the weights. The weights are

calculated as follows:

w1 =
1

1 + λ+ λ2
, w2 =

λ

1 + λ+ λ2
, w3 =

λ2

1 + λ+ λ2
, (7)

whereby when estimating Narrative FLS − MD&Aj,t we set λ = 2−1/3 resulting in a

weighting scheme of w1 = 41.3%, w2 = 32.7% and w3 = 26%.

We also consider alternative weighting in robustness tests. The second alternative ex-

planatory variable, Narrative FLS−MD&A (2), is measured as a 3-year weighted average of

the forward-looking narrative disclosures of R&D activities within the MD&A section as per

Eqs. (6) and (7), using λ = 2−2/3 which results in a weighting scheme of 49.3%, 31.1% and

19.6%. The third alternative explanatory variable, Narrative FLS−MD&A (3), is measured

as a 3-year simple average of the forward-looking narrative disclosures of R&D activities

within the MD&A section, using an equal weighting scheme of 33.33%. The fourth alter-

native explanatory variable, Narrative FLS−MD&A (4) is measured as a 3-year weighted

average of the forward-looking narrative disclosures of R&D activities within the MD&A

section as per Eqs. (6) and (7), using an ad hoc weighting scheme of 50%, 30% and 20%.
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2.3.1 Forward-looking narrative disclosure of R&D activities and investor optimism

To ensure that the managerial rhetoric from Eq. (5) is contextually relevant, we investi-

gate whether it resonates with cues of investor optimism. We perform a construct validation

test, which consists of an interpretation of excerpts from the MD&A section of 10-K filings

using ChatGPT.

Validating a measure is an essential step in ensuring the accuracy and integrity of research

endeavors. As Kerlinger, Lee, and Bhanthumnavin (2000) and Short, Broberg, Cogliser, and

Brigham (2010) point out, construct validity is a pivotal aspect of allowing researchers to

demonstrate the appropriateness of their measures in capturing the concepts they intend to

study. Accordingly, we investigate whether our measure underscores the persuasive power

of managerial rhetoric in shaping investor expectations regarding a firm’s future prospects.

This can be reasonably justified by the fact that R&D activities are associated with the

generation of new products, technologies, or processes that may fuel future growth (Lin,

2012). In this respect, it is reasonable to argue that the market assesses the potential for

growth by considering the information disclosed by the firm, including narrative disclosure

of R&D activities combined with forward-looking statements.

Specifically, for our validation test, we employ ChatGPT as an interpretative tool to dis-

cern whether excerpts used to construct Narrative FLS−MD&A align with cues indicative

of investor optimism. To do so, we hand collect 150 random statements from the MD&A

section of 10-K filings, drawing on Merkley (2014) for determining the sample size. We then

present these statements to ChatGPT for interpretation, accompanied by a set of instruc-

tions. Particularly, the AI is tasked to determine (1) whether the statements indicate positive

or negative future prospects for the firm; (2) the nature of expectations these statements

establish−positive or negative; and (3) the potential of these statements to fuel investor

optimism. An indicative set of excerpts are illustrated in the Internet Appendix.

To exemplify this methodological approach, we reference an excerpt from Intel’s MD&A

section from its 2010 10-K filing:
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With the launch of our 32nm products and fourth quarter record shipments of micro-

processor units, we are entering 2010 in a strong competitive position as we continue

delivering improvements in our product offerings through the “tick-tock” manufacturing

process technology and product development cadence. We are also focusing on the de-

velopment of a new highly scalable, many-core architecture aimed at parallel processing,

the simultaneous use of multiple cores to execute a computing task. This architecture

will initially be used as a software development platform for graphics and throughput

computing (the need for large amounts of computing performance consistently over a

long period of time). Over time, this architecture may be utilized in the development

of products for scientific and professional workstations as well as high-performance

computing applications.

ChatGPT’s interpretation vis-à-vis to the above instructions is as follows:

(1) Based on the provided statements, the company has positive future

prospects. The statements highlight the launch of 32nm products, record shipments

of microprocessor units, and improvements in product offerings through the ”tick-tock”

manufacturing process technology and product development cadence. This indicates a

strong competitive position and a focus on delivering advancements in their product

lineup.

(2) The statements create positive expectations. The mention of the launch

of new products, record shipments, and a focus on continuous improvements through

manufacturing process technology and product development cadence indicates a com-

mitment to innovation and staying competitive in the market. The company’s focus

on developing a highly scalable, many-core architecture for parallel processing further

reinforces its dedication to advancing its technology offerings. These factors generate

positive expectations for the company’s future performance.

(3) These statements possess a strong potential to fuel investor optimism.

The company’s achievements, such as the launch of new products, record shipments,

and a commitment to continuous improvements, are positive indicators for investors.

Investors generally value companies that demonstrate a strong competitive position,

innovation, and a focus on staying ahead of market trends. The mention of the devel-

opment of a highly scalable, many-core architecture for parallel processing expands the

potential market reach, which can further fuel investor optimism about the company’s
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growth potential and market opportunities.

Altogether, based on the insights derived from the ChatGPT assessment, it appears that

managerial narratives emphasizing forward-looking R&D activities predominantly convey

positive information. This style of narrative disclosure inherently possesses the power to

elevate expectations and fuel optimism among investors. Further, by emphasizing forward-

looking R&D activities, managers accentuate their dedication to persistent growth and con-

sistent innovation, even though the realization of outcomes lies in the future.

2.4 Control variables

Following prior studies (Hutton et al., 2009; Kim and Zhang, 2016; Callen and Fang, 2013;

Andreou et al., 2023; He and Ren, 2022), we account for Leverage, estimated as the ratio

of total liabilities to total assets; Market to Book, the ratio of market value to book value

of equity; Return on Equity, estimated as the ratio of income before extraordinary items to

equity; Size, estimated as the natural logarithm of total assets; and Firm Age, estimated

as the number of years that the firm is covered in the Compustat universe. Consistent with

Merkley (2014), we control for current earnings performance by using adjusted return on

assets, Return on Assets, measured as annual operating earnings before R&D and advertising

expense scaled by total assets. Further, we control for past Stock Return estimated as the

average of the idiosyncratic weekly returns during the fiscal year (Chen, Hong, and Stein,

2001). The inclusion of Detrended Turnover, estimated as the detrended average weekly

stock trading volume during the fiscal year, controls for time-varying impacts on skewness.

Additionally, we control for Altman (1968)’s Zscore to ensure that our findings are not driven

by the financial distress or health of the firms being studied. We also include lagged values

of the negative coefficient of skewness, Ncskew, to circumvent endogeneity concerns. To

control for the tone of the text features, we include Sentiment−MD&A, which is measured

as the percentage of positive words minus the percentage of negative words as defined by
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Loughran and McDonald (2011) dictionary, sourced from the MD&A section of 10-K filings.

Additionally, since CEOs are appeared to act opportunistically in the years prior to their

departures by overly hiding negative news from investors, to increase their personal wealth

(Andreou, Lambertides, and Magidou, 2020), we control for departing CEOs. Specifically,

CEO Depart is proxied by a binary variable set equal to one if there is a departure of firm’s

CEO, during the fiscal year t, and zero otherwise. We also use binary variables set equal to

one for one, two or three fiscal years before the year of the CEO’s departure, (denoted as

CEO Depart 1Y Before, CEO Depart 2Y Before and CEO Depart 3Y Before, respectively),

to capture the opportunistic behavior which could be more severe during this timing.

3 Discussion of empirical findings

In this section, we conduct a series of empirical analyses to examine the relation between

R&D narrative disclosure and future stock price crashes. We begin by summarizing the

sample and discussing the univariate associations. Subsequently, we undertake multivariate

regression analysis, incorporating controls for a range of firm-specific attributes. We also

present several robustness checks and additional analyses including a difference-in-differences

test.

3.1 Summary statistics and correlation analysis

Table 1 presents summary statistics for the variables employed in the baseline empirical

analysis. The 0.249 mean value of the CRASH suggests that approximately 25% of firm-years

demonstrate at least one crash week. The mean and standard deviation of the crash risk

measure are comparable to those reported in prior studies (e.g., Kim et al., 2011a; Kim, Li,

and Zhang, 2011b; Andreou, Antoniou, Horton, and Louca, 2016). On average the percentage

of R&D-related sentences (Narrative MD&A) is 1.911, whilst for the forward-looking R&D-

related sentences (Narrative FLS−MD&A) is 0.586. In terms of Sentiment−MD&A, the
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mean is −0.832 indicating that the average negative tone prevails over the positive.

The distribution characteristics of control variables are largely consistent with those

reported in prior studies. For instance, the average firm in our sample has total assets

of 6,241.8 million USD, firm age of 25.440 years, market to book ratio of 3.476 and total

liabilities to total assets of 0.517. The sample firms have mean return on assets 0.033,

return on equity 0.070 and weekly return 0.053. The detrended average weekly stock trading

volume is 0.001, the Zscore is 1.040 and the mean negative coefficient of skewness is 0.027.

Finally, the mean of CEO Depart is 0.111, indicating that approximately 11% of firm-years

experience a change in firm’s management.

[Insert Table 1, here]

Table 2 reports the Pearson correlation coefficients between the variables considered in

the baseline analysis. As expected, a high correlation is evident between the narrative

proxies, Narrative FLS−MD&A and Narrative MD&A. The univariate analysis results show

a statistically significant positive correlation between stock price crash risk (as measured

by CRASH) and the narrative disclosure of R&D activities in 10-K filings (represented by

either Narrative FLS−MD&A or Narrative MD&A). All other variables do not show high

correlations to raise concerns of multicollinearity.

[Insert Table 2, here]

3.2 Baseline regression results

This section provides insights into how managers hype investors’ expectations using the

managerial narratives disclosed in publicly available annual reports. To this end, we examine

the relation between managerial narrative and future stock price crashes using multivariate

regression analysis. The main analysis is presented in Table 3. Specifically, model (1) utilizes

the main explanatory variable Narrative FLS−MD&A. We also test alternative weighting

schemes to demonstrate that our results are robust and not sensitive to the specific weighting
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scheme used. These results are presented in models (2), (3) and (4) and include a 49.3%,

31.1% and 19.6% weighting structure, a simple average of equal weights and another weight-

ing structure of 50%, 30%, and 20%, respectively. Moreover, to evaluate the impact by only

considering the most recent data, we show in model (5) the results with the measure based

solely on the forward-looking R&D sentences from the latest year, instead of a 3-year weight-

ing average. Lastly, we narrow the focus to R&D discussions, by presenting in model (6) the

results using the measure that exclusively includes sentences containing only R&D-related

terms as an explanatory. The estimates include industry and year fixed effects to control

for unobserved time-invariant effects. Robust standard errors provided in parentheses below

the coefficient estimates are clustered at the firm level.

The estimates reported in Table 3, Panel A are obtained using the full sample. The

results show a positive statistically significant (p-value<0.01) relation between the narrative

measures and one-year-ahead stock price crash risk.4 To ensure that these findings are

not driven by firms with zero R&D expense, in Panel B we re-examine our analysis on

the subsample with non-missing R&D expense data. The results suggest an even stronger

positive and statistically significant relation between R&D narrative disclosure and future

stock price crash risk.

[Insert Table 3, here]

3.3 Placebo Test - Support of the managerial rhetoric mechanism

Rhetoric can be considered as the art of utilizing effectively convincing communication.

It entails the clear and convincing narratological concepts in order to persuade people and

influence their opinions by conveying a message through specific rhetorical devices. In the

corporate world, these rhetorical devices are utilized to convince investors for future success

4 To ensure robustness, in Table IA4 of the Internet Appendix, we augment the baseline model by incor-
porating additional 10-K textual related variables (Uncertainty, Modal Weak, Litigious, Readability) that
might influence the relationship between R&D narrative disclosure and stock price crash risk. Results show
that these variables do not affect the observed relationship.

20



using strategic communication. In this vein, we expect that the R&D narrative disclosed

in the MD&A section to persuasively convey messages and convince or shape the opinions

of investors. In contrast, we would not expect these rhetorical devices to exist either in

the entire 10-K filing or the Risk Factors section. If this is the case, then the absence of

evidence from the entire 10-K and Risk Factor section can be supportive for the existence of

a managerial rhetoric mechanism that derives from the MD&A section.

Accordingly, we perform a placebo test by applying the same narrative proxies used in the

main analysis presented in Table 3 to the entire 10-K filing (10-K) and the Risk Factors (RF)

section. We do not expect the same impact of forward-looking R&D narrative disclosures.

Specifically, as both sections are less likely to contain the same persuasive narratives as the

MD&A section. By testing whether these sections exhibit a similar relation between narrative

disclosures and future stock price crash risk, we can confirm that the effect observed in the

MD&A section is not spurious. In the analysis presented in Table 4, where in Panel A the

source of textual information for the analysis it is derived from the entire 10-K filing, whilst

in Panel B it is derived from the Risk Factors section, we find no significant relationship. The

results in both cases support our expectation that rhetorical devices in the MD&A section

are uniquely influential, thus reinforcing the presence of a managerial rhetoric mechanism

that shapes investor perceptions and influences stock price risk.

The relation between narrative and future stock price crashes presented in Table 4 di-

verges from the one in Table 3. In both contexts−whether considering the entire 10-K filings

or the Risk Factors−the relation is non-significant. This indicates that investors particularly

value the narratives within the MD&A section, whereas content from other sections might

not significantly skew their perceptions. These results align with our expectations, highlight-

ing the presence of a managerial rhetoric mechanism wherein managers tailor narratives to

positively influence public impressions.

[Insert Table 4, here]
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3.4 Endogeneity treatments

We employ alternative econometric approaches to address potential endogeneity concerns

and provide evidence in support of a causal relation between managerial narrative and stock

price crash risk. For this purpose, we conduct four different tests.

First, to achieve a relatively more powerful approach towards time-invariant omitted

variables, we include firm fixed effects in our baseline model. Also, we add high dimensional

fixed effects, which are interactions of firm quintiles (i.e., grouping firms into quintiles based

on their basic characteristics) and time dummies.5 In doing so, we account for unobserved

firm heterogeneity that may confound the estimation of the effect of our variables of interest

(Gormley and Matsa, 2014). Second, we mitigate reverse causality issues by estimating

regression models where we swap crash risk with managerial narrative. Third, to account

for measurement error, we perform an additional iteration of the baseline model, where we

substitute the original continuous explanatory variable with a categorical variable. These

newly created categorical variables are constructed based on the deciles, quintiles, and tertiles

derived from the original continuous variable. The results of this analysis lend further support

to the positive relation between managerial R&D narrative and one-year-ahead crash risk.

An extensive discussion of these results is provided in the Internet Appendix.

More importantly, we strengthen our inferences by conducting a difference-in-differences

(DiD) analysis utilizing tariff cuts as a quasi-natural experiment that causes an exogenous

change of managerial narrative. The exogenous event of a tariff cut satisfies the require-

ments of representing an ideal framework to establish causality and according to Li and

Zhan (2019a), tariff cuts fulfil the exclusion condition because they are not associated with

idiosyncratic stock price crash risk.

Import tariffs, as per Bernard, Jensen, Redding, and Schott (2007) and Erdem and Ty-

bout (2003), act as a significant barrier of entry for foreign competition and accordingly

5 The high dimensional fixed effects are conducted using both a linear probability model and a poisson
pseudo-maximum likelihood model, due to the computational intensity of conducting a logit model.
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minimize pressure exerted from competitors. Therefore, tariff cuts create a sudden increase

in competition by reducing barriers to international trade, exposing firms to new market

dynamics and competitive pressures. We can reasonably assume that this intensified com-

petition caused by a tariff cut compels managers to address these changes proactively in

their disclosures. This assumption is justified by the argument that managers cannot react

immediately to such changes. Consequently, before implementing strategic or operational

responses, managers use narrative disclosures to communicate the new market environment,

reassure stakeholders, and align investor expectations. As a result, they are more likely

to start increasing their narrative disclosure in the MD&A section of 10-K filings, with an

emphasis on forward-looking research and development (R&D) activities. In this context,

managerial narrative disclosure may bridge the gap between external shocks, like tariff cuts,

and the subsequent actions firms undertake to adapt, making it a first-order response to

competitive pressures.

We obtain annual product-level U.S. import data from the publicly available U.S. Inter-

national Trade Commission (USITC) DataWeb. This dataset is then aggregated by district,

year, and industry, as defined by NAIC number. Each firm-year observation in our sample is

classified into its respective state based on the district. Following the methodology outlined

by Li and Zhan (2019b), we identify a tariff reduction within a specific industry-year when

a change results in at least 2.5 times increase in imports compared to the median change.

Subsequently, we employ a DiD framework based on this exogenous event. To accomplish

this, we restrict our sample to U.S. states that have undergone a tariff cut and apply the

before-after model, as suggested by Duchin, Ozbas, and Sensoy (2010). Accordingly, we

construct the binary variable After, which is set equal to one if an industry has experienced

a tariff cut over the last three years. To ensure robustness, we also test the binary variable

with tariff cut periods of four years and five years. This variable, along with its interaction

with managerial rhetoric, is integrated into the baseline model. This model also includes

firm fixed effects which account for the level effect of narratives, and control for all sources
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of time-invariant variation across firms, whether observed or unobserved.

The DiD setting enables us to estimate−through the tariff cut−the causal effect of the

relation between R&D narrative disclosure and stock price crash risk. The DiD estimator

(After*Narrative FLS−MD&A) captures the average differential change in stock price crash

risk in the post-tariff cut period, thereby enabling us to identify the causal effect under

scrutiny. The results reported in Models (1) and (2) of Table 5 show a strong statistically

significant (at the 1% level) positive interaction term for the three-year post-tariff cut period.

This suggests that, notwithstanding the substantial fluctuations in trade barriers induced

by the exogenous tariff reduction, there is evidence to suggest a causal relation between

managerial narrative and the likelihood of subsequent stock price crashes. When extending

the time-frames of the analysis to four (Models (3) and (4)) and five years (Models (5) and

(6)), the interaction term remains positive and significant, though at the 5% and 10% level,

respectively. This progressive decline in significance reflects the expected diminishing effect

of the managerial rhetoric on stock price crash risk, as we move further from the tariff cut

event.

[Insert Table 5, here]

To further validate our findings, we proceed with an event-study DiD estimators in a

more dynamic design that includes multiple groups and periods to also provide an illustrative

example. This design is based on the key assumptions of no anticipation and parallel trends,

and it accommodates unbalanced panels and potentially more disaggregated data than at the

group level. In this analysis, the tariff cut serves again as the treatment, occurring at time

0. The analysis is conducted among two different subsamples; the subsample experiencing

a positive change in R&D narrative disclosure is compared with a subsample where no such

change occurs. The event-study results, illustrated in the figure 1, show a clear dynamic

pattern for the subsample with the positive change in R&D narrative disclosure: when the

tariff cut occurs, managers respond to the increased competition with heightened rhetoric

at time 1, which, in turn, leads to a stock price crash in the subsequent period (time 2).
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This pattern of heightened rhetoric followed by a stock price crash is not observed in the

subsample that did not experience a positive change in R&D narrative disclosure. This

dynamic design allows us to further investigate the causal effect of R&D narrative disclosure

on stock price crash risk, while controlling for potential confounding factors and ensuring

that the observed effects are due to the managerial response to the tariff cut rather than

other variables.

[Insert figure 1, here]

3.5 Testing the alternative explanation of actual innovation activity

In this section, we address and eliminate a potential alternative explanation. Specifically,

we aim to test whether our main finding of the relation between narratives R&D and crash

risk is not the reflection of the actual R&D activity along with its output efficiency. Actual

R&D expenditures and the efficiency of R&D outcomes, such as patents, could independently

influence stock price crash risk. Controlling for R&D activity and efficiency is crucial in our

setting as it enables us to better isolate the specific effect that the narratives have on stock

price crash risk and show that the narratives themselves have a significant predictive power

over and above the underlying R&D activities. To address the concern of conflating the

impact of R&D activity with the effect of the narratives, in Table 6 we control for actual

R&D activity and corresponding efficiency by including in our baseline model five alternative

proxies, specifically: R&D expenditure divided by sales in model (1); R&D expenditure

divided by total assets in model (2); number of patents granted to the firm weighted with

their citations in model (3); patents granted divided by R&D capital (as in Hirshleifer et al.,

2013) in model (4); and patents granted weighted with their citations scaled by R&D capital

in model (5).

Prior literature on corporate innovation strategies (Jia, 2018a) also suggests that firms

focused on exploration, which encompasses disruptive innovations, and the pursuit of novel

opportunities, are more prone to stock price crash risk. On the other hand, those focused on
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exploitation, which focuses on expanding current technologies, are less vulnerable to expe-

rience a stock price crash. In line with the above, we include Exploitative and Explorative

variables, which are measured as the percentage of exploitative/exploratory patents rela-

tively to the number of all patents filed by the firm in the same year (a patent is classified as

exploitative/exploratory if at least 60% of its citations are based on existing/new knowledge),

in models (6) and (7), respectively.

Previous research also demonstrates that firms led by overconfident CEOs tend to secure

a greater number of patents and citations, and achieve higher innovative success (Hirshleifer

et al., 2012). Since overconfidence can enhance a CEO’s ability to exploit innovative growth

opportunities, controlling for CEO overconfidence in model (8), can help us to ensure that

our findings are not influenced by the possibility that overconfident CEOs may also be

more prone to discussing innovation extensively in their narratives. CEO overconfidence is

measured by using a binary variable following Campbell et al. (2011), set equal to one if

the CEO is classified as overconfident based on their tendency to hold options deep in the

money (greater than 100%), and zero otherwise.

Altogether, the results in Table 6 show that the coefficients of Narrative FLS−MD&A

remain statistically positive in predicting future stock price crash risk after controlling for

the above-mentioned variables.

[Insert Table 6, here]

3.6 Controlling for the hoarding of bad news mechanism

In this section, we augment our baseline regressions by incorporating alternative proxies

for the hoarding of bad news mechanism. This mechanism, which aims to control what

information is disclosed, is independent of managerial rhetoric, which focuses on disseminat-

ing information to shape investors’ perceptions. While both strategies influence how firms

are viewed, their key distinction lies in intent: the hoarding of bad news seeks to withhold

unfavorable information.
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The literature identifies two primary channels of bad news hoarding: financial reporting

opacity and overinvestment (e.g., Hutton et al. (2009), Kim et al. (2011a), Callen and Fang

(2013), Callen and Fang (2015), Andreou et al. (2016), Kim and Zhang (2016), Andreou

et al. (2017)). Financial reporting opacity, often achieved through systematic accrual-based

earnings management (Dechow, Sloan, and Sweeney, 1995), allows managers to obscure un-

favorable outcomes (Hutton et al., 2009). Overinvestment, as described by Benmelech et al.

(2010), leverages information asymmetries to conceal adverse news, often driven by man-

agerial self-interest. Additional strategies, such as depreciation manipulation (Bartov, 1993;

Bushee, 1998; Breton and Stolowy, 2004) and R&D expenditure pruning (Baber, Fairfield,

and Haggard, 1991; Perry and Grinaker, 1994; Bange and De Bondt, 1998; Cheng, 2004)

further illustrate how managers achieve earnings management objectives.

Admittedly, this step becomes necessary to enable us to show that the variables, which are

strongly associated with the hoarding of bad news mechanism, do not confound our results.

Therefore, we take into consideration measures for (i) Opacity, which is measured as the

cumulative sum of the absolute value of discretionary accruals (based on the modified Jones

approach) over the previous three years, is estimated in the spirit of Hutton et al. (2009)

and (i) Overinvestment, which is measured following the approach developed by Richardson

(2006), using Tobin’s Q as the proxy for growth opportunities, augmented by the industrial

sales growth rate, in the spirit of He and Lin (2022). Equity compensation variables (option

and stock incentives) are also incorporated to account for potential confounding effects (Kim

et al., 2011a). All models control for (ii) Depreciation, which is measured as the depreciation

expense divided by total assets, and (iii) R&D Cut, which is an binary variable set equal to

one when the R&D expenditure has decreased from previous year, and zero otherwise.

Results in Table 7 confirm that hoarding-related variables do not materially affect the

positive relation between managerial narrative and crash risk, since R&D narrative disclo-

sure remains positive and statistically significant beyond these variables. In this regard,

this finding also supports that our proposed mechanism is distinct from that based on the
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hoarding of bad news and highlight the distinctiveness of managerial rhetoric, which appears

to operate over and above the hoarding of bad news mechanism. 6

[Insert Table 7, here]

4 The role of corporate governance

The empirical analysis provided in this section investigates the relation between manage-

rial narrative and crash risk through the lenses of external and internal corporate governance

mechanisms. This taxonomy abides by the literature that extensively emphasizes the im-

portance of certain corporate governance functions in mitigating the agency-based reasons

responsible for stock price crashes (e.g., Jensen 1993; Ashbaugh-Skaife, Collins, and LaFond

2006; Fich and Shivdasani 2006; Coles, Daniel, and Naveen 2008; Callen and Fang 2013;

Andreou et al. 2016; Li and Zeng 2019). Further, corporate governance mechanisms that fall

under these categories are designed to increase or enhance the monitoring of management

actions to promote effective decision-making, limit opportunistic behavior and reduce the

information asymmetry between the firm and its external stakeholders.

In the absence of appropriate monitoring and disciplining corporate governance functions,

managers have more leeway to act opportunistically in hoarding bad news to maximize their

own wealth to the detriment of shareholder welfare (Callen and Fang, 2013, 2015; Andreou

et al., 2016). In this vein, the extensive body of research on crash risk suggests that the

fundamental trigger behind stock price crashes is the hoarding of bad news mechanism. The

bulk of the literature which focuses on firm-specific explanations primarily draws from the

6 We also examine whether our inferences hold when using alternative measures for: (i) opacity, proxied
by the probability of misstatement (Dechow, Ge, Larson, and Sloan, 2011), accruals quality (Dechow and
Dichev, 2002), earnings smoothing (Tucker and Zarowin, 2006), accounting conservatism (Khan and Watts,
2009), and real earnings management Roychowdhury, 2006; Cohen and Zarowin, 2010 and (ii) overinvestment,
proxied by the measure proposed by (Richardson, 2006), the inefficient investment proxy from (Hubbard,
1998), and four alternative industry-adjusted capital expenditure measures. The regression results, presented
in Table IA5 of the Internet Appendix, confirm that our inferences remain consistent across all alternative
measures.

28



agency models developed by Jin and Myers (2006) and Benmelech et al. (2010) and pro-

poses opacity and overinvestment as the channels through which managers strategically hide

unfavorable news. As a result, exploiting the ideal environment of inadequate monitoring,

these two channels provide managers with the means to consistently participate in oppor-

tunistic actions through the concealment of unfavorable information that could be proved

detrimental for the firm.

However, over the past twenty years, there has been a notable improvement in the corpo-

rate governance regulations aimed at addressing managerial opportunism and safeguarding

the interests of shareholders (Bhagat and Bolton, 2013b; DeFond and Zhang, 2014; Com-

pany, 2018; O’Kelley R. and Reynolds, 2018; Wintoki, 2007). Recent empirical evidence

suggests the inefficacy of opacity and overinvestment to rationalize the upsurge in the stock

price crash risk phenomenon and ascribed it to the sustained efforts of gatekeepers and fidu-

ciary agents that have significantly contributed to improving corporate governance, fostering

in this fashion more effective monitoring and disciplining processes for publicly listed U.S.

firms (Andreou et al., 2023). These improvements aid in alleviating agency-related concerns

for the typical firm and highlight the crucial role of corporate governance in mitigating stock

price crashes by shaping the transparency, accountability, and decision-making processes

within a company. However, while corporate governance has shown promise in addressing

the hoarding of bad news mechanism, it’s uncertain whether it can curtail managers from

exploiting the managerial rhetoric mechanism. This is the gist of our empirical investigation

in this section.

4.1 External governance

We perform a subsample analysis to investigate whether external corporate governance

has any impact on the relation between managerial narrative and stock price crash risk.

Specifically, we consider variables related to competitive environment measured as the sum

of the square market share of all the firms in an industry−where the market share refers
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to the sales of the firm over the total sales of all firms in each industry (Rhoades, 1993),

managerial entrenchment measured as the number of extra titles the CEO holds (the CEO

receives one extra point for chair or president, one for founder and one if it also holds

the title of CFO or COO) (Al Mamun, Balachandran, and Duong, 2020), and investors’

attention measured by a binary variable set equal to one if the firm has at least one analyst

following, and zero otherwise. We divide firms into subsamples based on their level of

external governance. The High/Low Competitiveness subsamples comprise observations as

defined by the above/below median of the Competitiveness. The High/Low Entrenchment

subsamples comprise observations as defined by the managers that hold at least one extra

title versus the rest that do not hold any other extra titles. The Analysts subsamples

comprise observations where the number of analysts is either at least one or zero.

These results are reported in Table 8. Models (1) and (2) show that the positive relation

between the managerial narrative and crash risk is only prevalent among firms that are facing

relatively high competition. This finding is in line with the view that a highly competitive

environment exert pressure to firms facing more threats, which in turn make their firms

more vulnerable in experiencing a stock price crash (Li and Zhan, 2019a). Models (3) and

(4) show that the relation between managerial narrative and crash risk exist among the

low Entrenchment subsample in which managers have a relatively low power. A higher

power proxied by the number of titles they hold safeguards CEOs from the possibility to be

replaced and reduces the likelihood of losing their job. Therefore, in such cases, managers

feel more secured and have lower incentives to utilize the power of narrative to cater to

investor expectations. Models (5) and (6) show that the managerial rhetoric-crash relation

appears only among firms with analysts’ coverage consistent with the view that analysts

serve as transponders of firms’ information to the investment community. This is reasonable

considering that such firms are more likely to attract investors’ attention.

Overall, the results indicate that external pressures−such as a highly competitive en-

vironment, takeover threats, or investors’ attention−possibly stipulate managers to exploit
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rhetorical devices as a mean to strategically bias their narratives in a self-serving fashion.

[Insert Table 8, here]

4.2 Internal governance

Likewise, we conduct a subsample analysis to examine whether internal corporate gover-

nance. In this context, we consider variables related to the composition and characteristics

of the board of directors, such as the board size, the majority of independent directors

and the number of female, busy and not attended directors (e.g., Andreou et al., 2016; Li

and Zeng, 2019; Kim, Li, and Li, 2014; Dang, Lee, Liu, and Zeng, 2018; Ni, Peng, Yin,

and Zhang, 2020; Hasan, Taylor, and Richardson, 2022). We divide firms into subsamples

based on their level of internal governance. The High/Low Board Size subsamples com-

prise observations as defined by the above/below median number of board members. The

Percentage of Independent Directors subsamples comprises observations where the indepen-

dent directors on a board have the majority or minority. The Number of Female Directors

subsamples comprise observations where the number of female directors is either at least one,

or zero. The Number of Busy Directors subsamples comprise observations where the number

of busy directors is either at least one or zero. The Number of Not Attended Directors sub-

samples comprise observations where the number of directors who did not attend is either

at least one or zero.

These results are reported in Table 9, presenting various models examining the relation

between managerial narrative and future stock price crashes under the different subsamples.

Interestingly, the results show a prevalent managerial narrative−crash relation across all

subsamples, regardless of the condition considered. This evidence suggests that internal cor-

porate governance does not affect the observed relation. The results feature a contradiction

with prior studies highlighting the importance of internal corporate governance in mitigat-

ing the adverse effect of crash determinants. Particularly, our findings support the notion

that traditional internal governance mechanisms are not effective in monitoring how man-
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agerial rhetoric influences information flow to investors. In this vein, boards should consider

implementing more robust oversight systems to identify and control the use of managerial

narratives as a tool for shaping investor perceptions.

[Insert Table 9, here]

5 Identifying Cheap Talk in Managerial Rhetoric

In this section we seek to identify instances of cheap talk within managerial rhetoric and

relate them to future corporate innovation outcomes. The concept of cheap talk refers to

narrative disclosures that lack substantive backing and are primarily aimed at influencing

perceptions rather than reflecting actionable strategies or tangible outcomes. These fluff dis-

closures often result in misaligned market expectations and potential shareholder detriment.

Managers may easier leverage cheap talk—optimistic but unverifiable disclosures—about

uncertain outcomes, to inflate investor expectations. Such practices may be strategically used

to amplify stock prices beyond their intrinsic values, ultimately leading to sharp corrections

when these expectations remain unmet, sometimes at the expense of long-term shareholder

value (Shiller, 2020; Frankel et al., 2010). MD&A disclosures are particularly susceptible

to such exploitation. Unlike audited financial statements, MD&A narratives offer managers

considerable discretion in their content and tone. Consequently, their qualitative nature

and lack of strict regulatory oversight can create opportunities for fluff disclosures aimed at

hyping expectations (Balvers et al., 2016; Bushee et al., 2022).

This phenomenon is particularly pronounced in the context of R&D disclosures, since

innovation is inherently uncertain and difficult to quantify, making it a fertile ground for

managerial opportunism (Merkley, 2014; Haddad et al., 2022). Forward-looking R&D nar-

ratives allow managers to signal innovation potential, even in the absence of substantive

action or evidence. When these optimistic disclosures are followed by stock price crashes, it

raises questions about the authenticity of the narratives and signals the presence of cheap
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talk.

In this context, we hypothesize that a positive change in narrative disclosure regarding

R&D, followed by an increase in stock price crash risk, signals rhetoric that is more likely

to be superficial or misaligned with actual firm outcomes. The absence of subsequent tan-

gible outcomes, such as advancements in innovation, supports this interpretation. To test

this hypothesis, we include an interaction term between positive changes in R&D narrative

disclosures and stock price crash risk one year ahead in our regression model. This interac-

tion serves as an indicator of cheap talk, allowing us to evaluate its relationship with future

innovation performance. Specifically, we examine its relationship with four key measures:

the cumulative number of patents and the cumulative value of patents over the subsequent

three years, as well as their weighted averages. These metrics capture both the quantity and

quality of innovative output, providing a robust assessment of managerial follow-through.

In order to distinguish cheap talk from actual intention for innovation that may result

in tangible actions, we include additional explanatory variables in our models to capture

the positive change in R&D expenditure and its interaction with the stock price crash.

By incorporating this, we aim to differentiate between rhetoric that might simply be a

communication tool (cheap talk) and actual intentions for future innovation. We hypothesize

that positive changes in R&D expenditure signal a genuine commitment to innovation and

are likely to translate into real actions. When a firm increases its R&D spending, it can

be interpreted as a signal of their intention to pursue innovative activities. Therefore, we

expect that the market perceives this positive change as an indicator of future growth.

To further explore this, we also examine the interaction between the positive change in

R&D and the occurrence of a stock price crash. The underlying assumption here is that

during a stock price crash, investors may normally penalize firms if there are doubts about

the firm’s ability to deliver on its promises. However, when R&D expenditure is positively

changing, we expect that investors may not penalize the firm as heavily. This is because the

increase in R&D is viewed as a tangible action toward future innovation, signaling the firm’s
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commitment to long-term growth rather than just relying on narrative rhetoric. Thus, by

comparing the effects of cheap talk and positive R&D changes on future innovation, we aim

to discern whether the firm’s narrative and actual strategic moves are perceived differently

by the market.

The results presented in Table 10 illustrate the effect of cheap talk on future patent

outputs and innovation performance. The dependent variables include Cumulative Patents,

Weighted Average of Cumulative Patents, Cumulative Value of Patents, and Weighted Av-

erage of the Cumulative Value of Patents, measured over a three years period. The find-

ings show that Cheap Talk consistently exhibits a significant negative effect across different

models, indicating that cheap talk, or rhetorical statements without substantial action are

confirmed by weaker future innovation outputs. In contrast, Positive Change in Narrative

FLS−MD&A has a positive relationship with innovation outcomes, suggesting that positive

changes in managerial rhetoric are associated with higher future innovation, as these may be

associated with cases of communication for fostering innovation. The Crash variable gener-

ally does not show a significant effect when analyzed independently, with coefficients close

to zero and not statistically significant, suggesting that it does not significantly influence

future patent outputs. On the other hand, Positive Change in R&D demonstrates a posi-

tive and statistically significant effect on future patent outputs, indicating that increases in

R&D expenditure or activity positively impact future innovation performance. However, the

interaction between Positive Change in R&D and Crash is not significant, meaning that the

stock price crash does not substantially modify the relationship between positive changes in

R&D and future innovation outputs, confirming our expectations.

Overall, the analysis reveals a negative relationship between cheap talk and future patent

outcomes. Firms exhibiting a stock price crash risk after positive narrative changes in R&D

tend to have lower cumulative number of patents and diminished patent value over the

next three years. This finding substantiates the presence of cheap talk, highlighting that

inflated narrative disclosures often fail to translate into meaningful innovation. These results
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have important implications for understanding the role of managerial rhetoric in shaping

market perceptions. By identifying cheap talk, this study underscores the potential risks of

overreliance on optimistic disclosures without verifying their alignment with concrete actions.

Investors and policymakers should consider mechanisms to mitigate such risks, ensuring that

managerial narratives are held accountable to measurable outcomes.

[Insert Table 10, here]

6 Conclusions

A growing body of literature has focused on rationalizing stock price crashes through the

hoarding of bad news mechanism, placing an overly emphasis on the agency-based channel

of opacity and, to a lesser extent, overinvestment. Nonetheless, recent evidence suggests that

the opacity- and overinvestment-crash relations are non-significant, especially in the period

following the enforcement of the Sarbanes–Oxley Act. Possibly, this occurs because the pe-

riod following the Sarbanes-Oxley Act has seen a surge in corporate governance regulations,

laws, and exchange listing standards that hold executives accountable for the accuracy and

credibility of the information they disclose to investors and the public.

Admittedly, whilst managers may risk allegations of using creative accounting techniques

to obfuscate a firm’s financial standing, they are not legally liable for setting unrealized ex-

pectations through their managerial narratives. In this spirit, we present evidence that

managerial rhetoric acts as an important channel for managers to convey anticipated favor-

able soft information to investors. This mechanism serves as a protective measure to shield

executives from potential legal liability, while also minimizing the risk of litigation aris-

ing from potentially misleading numerical disclosures in financial statements. Consequently,

when the information disclosed is inconsistent with the subsequent performance and the pre-

established expectations, investors abruptly revise their expectations and causing extreme

sudden declines in idiosyncratic returns. Ergo, the managerial rhetoric mechanism emerges
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as a powerful communication tool that self-interested executives may strategically exploit to

hype investor expectations at unjustifiable levels and inflate a firm’s stock price beyond its

intrinsic value at the expense of shareholders.

Our findings suggest that narrative disclosures describing forward-looking R&D activities,

sourced from the MD&A section of 10-K filings, are positively associated with future stock

price crash risk and become stronger in subsample restricted only to firms with non-missing

R&D expenditures. The results remain robust when controlling for prominent textual vari-

ables. In testing alternative explanations of our findings, we incorporate different proxies of

R&D activity narratives to control for actual innovation activity, alternative hoarding of bad

news mechanism measures and equity-based incentives. Overall, the results withstand these

prominent controls proposed in prior studies and suggest the existence of an alternative,

yet important, conduit that enables managers to portray a more favorable outlook for their

firms’ prospects.

Moreover, our findings feature the importance of the external mechanisms that urge

CEOs to utilize the managerial rhetoric mechanism to self-control the flow of information

to the investment community. In particular, the results show that the adverse impact of

managerial narrative prevails among firms that face high competition, firms with managers

that are not entrenched and firms covered by analysts. Moreover, the results demonstrate

the inefficacy of internal corporate governance to identify the utilization of the managerial

rhetoric mechanism, and accordingly its failure to offset any risks that may be associated

with exploiting the management discussion at the expense of shareholders. In summary, our

findings provide a plausible reason for the utilization of the conduit for delivering self-serving

information, when external pressure put at risk the management’s empire.

Finally, this study underscores the importance of identifying cheap talk within managerial

rhetoric and its detrimental impact on future innovation outcomes. By isolating instances

where optimistic R&D narratives lack substantive backing and be accompanied by a sub-

sequent stock price crash, we reveal how such disclosures can mislead market expectations.
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Conversely, our findings highlight the value of tangible R&D investments as credible signals

of commitment to innovation, offering critical insights for investors and policymakers in dis-

cerning rhetoric from actionable strategy. Overall, our findings underscore the existence of

a mechanism that managers exploit to hype investors’ expectations and inflate stock prices.
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Appendices

Appendix A. Variable definitions

This Appendix provides definitions for the variables used in our empirical analysis. The
specific time periods for measuring each variable are detailed in the captions of the tables.
Variables sourced from Compustat are enclosed in parentheses (...), whilst those from CRSP
are enclosed in square brackets [...].

Stock price crash risk

CRASH is a binary variable set equal to one if firm j experiences at least one crash week
during the fiscal year t, and zero otherwise. A “crash week” occurs when the idiosyncratic
weekly return, Rj,w, is at least λ standard deviations, σj,t, below the average idiosyncratic
weekly return, µj,t, in the fiscal year. Specifically, a crash week is defined as Rj,w < µj,t −
λ × σj,t, where the idiosyncratic return is calculated as Rj,w = ln (1 + εj,w). The residual,
εj,w, is estimated from the expanded market and industry index model regression:

rj,w = α +
i=1∑
i=−1

βi,jrMKT,w+i +
i=1∑
i=−1

γi,jrIND,w+i + εj,w,

where rj,w denotes the weekly return of stock j on week w, rMKT,w denotes the weekly
value-weighted market return and rIND,w denotes the weekly Fama and French (1997) value-
weighted 48-industry return. Stock weekly returns are calculated using CRSP daily returns
[ret], rMKT,w is calculated using the daily return on the CRSP value-weighted market return
with dividends [vwretd], whilst rIND,w is calculated using the daily stock returns [ret] in the
CRSP universe. For estimating the residuals, we require a minimum number of 26 weekly
return observations.

Narrative disclosures

Narrative−x represents the percentage of sentences containing R&D-related keywords shown
in Appendix B, where x designates the specific source of information used for estimation.
Accordingly, x ∈ {MD&A, RF , 10K}, where MD&A indicates that the information is
sourced from the 10-K’s Management’s Discussion and Analysis section, RF indicates that
the information is sourced from the 10-K’s risk factors section, and 10K indicates that
information is sourced from the entire 10-K filing.

Narrative FLS−x represents the percentage of sentences containing R&D-related keywords
combined with forward-looking statements (FLS). The dictionary featuring the R&D-
related keywords is shown in Appendix B, whilst FLS contains the dictionaries of for-
ward looking statements proposed by Li (2010), Muslu et al. (2015), Matsumoto et al.
(2011), Athanasakou and Hussainey (2014), Hussainey et al. (2003), Hassanein and Hus-
sainey (2015), such as: “will,” “could,” “should,” “expect,” “anticipate,” “plan,” “hope,”
“believe,” “can,” “may,” “might,” “intend,” “project,” “forecast,” “objective” and “goal”.
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The full dictionary featuring the forward looking-related keywords is shown in Appendix
B. The specific source of information used for estimation is designated by x. Accordingly,
x ∈ {MD&A, RF , 10K}, where MD&A indicates that the information is sourced from the
10-K’s Management’s Discussion and Analysis section, RF indicates that the information is
sourced from the 10-K’s risk factors section, and 10K indicates that information is sourced
from the entire 10-K filing.

Narrative FLS−MD&A is measured as a 3-year weighted average of the forward-looking
narrative disclosures of R&D activities within the MD&A section as per Eqs. (6) and (7),
using λ = 2−1/3 which results in a weighting scheme of 41.3%, 32.7% and 26%.

Baseline controls

Sentiment−x is the percentage of the difference between the positive words and the negative
words (following the Loughran and McDonald, 2011 dictionary), where x designates the
specific source of information used for estimation. Accordingly, x ∈ {MD&A, RF , 10K},
where MD&A indicates that the information is sourced from the 10-K’s Management’s
Discussion and Analysis section, RF indicates that the information is sourced from the 10-
K’s risk factors section, and 10K indicates that information is sourced from the entire 10-K
filing.

Size is the natural logarithm of total assets (at).

Firm Age is the number of years that the firm is covered in the Compustat universe.

Market to Book is the market value (prcc f × csho) divided by the book value of equity
(ceq).

Leverage is total liabilities (lt) divided by total assets (at).

Return on Assets is income before extraordinary items (ib) divided by total assets (at).

Return on Equity is income before extraordinary items (ib) divided by the book value of
equity (ceq).

Stock Return is the average idiosyncratic weekly return during the fiscal year.

Detrended Turnover is the detrended average weekly stock trading volume [vol] during the
fiscal year.

Zscore is the fitted value using the original coefficients of the model proposed by Altman
(1968).

Ncskew is the negative of the third moment of firm’s j idiosyncratic weekly returns (Rj,w)
divided by the standard deviation of idiosyncratic weekly returns raised to the third power,
defined as:

Ncskewj,t = −
(
n(n− 1)3/2

n∑
w=1

R3
j,w

)
/
(
(n− 1)(n− 2)(

n∑
w=1

R2
j,w)

3/2
)
,

where n is the number of weekly returns during fiscal year t. All quantities involved in the
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estimation of Ncskew are consistent with those outlined in the CRASH definition.

Ceo Depart is a binary variable set equal to one if there is a CEO departure in firm’s CEO,
during the fiscal year t, and zero otherwise.

Innovation activity and efficiency

R&D Sale is research and development expense (xrd) divided by total sales (sale).

R&D Assets is research and development expense (xrd) divided by total assets (at).

Patents Cites is the number of firm’s patents granted weighted with their citations. To deter-
mine the U.S. patents associated with each firm, we utilize the matched data set introduced
by Kogan, Papanikolaou, Seru, and Stoffman (2017).

Innovation Efficiency (R&D-Capital) is the number of patents granted scaled by R&D (xrd)
capital, whereby R&D capital is the 5-year cumulative R&Dexpenditure, following Hirsh-
leifer et al. (2013). To determine the U.S. patents associated with each firm, we utilize the
matched dataset introduced by Kogan et al. (2017).

Innovation Efficiency (Cites-R&D-Capital) is the number of patents granted weighted with
their citations scaled by R&D (R&D) capital, whereby R&D capital is the 5-year cumula-
tive R&D expenditure, following Hirshleifer et al. (2013). To determine the U.S. patents
associated with each firm, we utilize the matched dataset introduced by Kogan et al. (2017).

Exploitative is the percentage of exploitative patents relatively to the number of all patents
filed by the firm in the same year, where a patent is classified as exploitative if at least 60%
of its citations are based on existing knowledge, following Jia (2018a).

Explorative is the percentage of exploratory patents relatively to the number of all patents
filed by the firm in the same year, where a patent is classified as exploratory if at least 60%
of its citations are based on new knowledge, following Jia (2018a).

Overconfidence is a binary variable set equal to one if the CEO is classified as overconfident
based on their tendency to hold options deep in the money (greater than 100%), otherwise
0, following Campbell et al. (2011).

Hoarding of bad news

Opacity is the three-year moving sum of the absolute value of discretionary accruals (DACC),
following Hutton et al. (2009). DACC is obtained from a modified Jones model as DACCt =
TAt/ASSETSt−1−(a0(1/ASSETSt−1)+b1(∆SALESt−∆RECEIV ABLESt)/ASSETSt−1+
b2(PPEt/ASSETSt−1)), where total accruals (TA) is obtained from the following cross-
sectional regression equation using the firms in each Fama and French 48 industries for
each fiscal year as TAt/ASSETSt−1 = a0(1/ASSETSt−1) + b1(∆SALESt/ASSETSt−1) +
b2(PPEt/ASSETSt−1) + et, where TA is total accruals, ASSETS is total assets (at),
∆SALES is change in sales (sale), ∆RECEIV ABLES is change in receivables (rec) and
PPE is property, plant, and equipment (ppe).
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Overinvestment is measured following the approach developed by Richardson (2006), using
Tobin’s Q as the proxy for growth opportunities, augmented by the industrial sales growth
rate, in the spirit of He and Lin (2022) .

Depreciation is the depreciation expense (xdp) divided by sales (sale).

R&D Cut is a binary variable set equal to one if a firm experiences a negative change in
research and development expenditure (xrd) relative to the prior year, and zero otherwise.

CEO incentives

Stock Incentives is the CEO stock holdings incentives ratio estimated as in Bergstresser
and Philippon (2006).

Option Incentives is the CEO option holdings incentives ratio estimated as in Bergstresser
and Philippon (2006).

External corporate governance

Competitiveness is the sum of the square market share of all the firms in an industry (where
the market share refers to the sales (sale) of the firm over the total sales of all firms in each
industry), following Rhoades (1993).

Entrenchment Index is the number of extra titles the CEO holds (the CEO receives one
extra point for chair or president, one for founder and one if it also holds the title of CFO
or COO), following Al Mamun et al. (2020).

Analysts is the total number of analysts covering the firm.

Board composition and characteristics

Board Size is total number of directors on the board.

Independent Directors is the number independent directors on the board.

Female Directors is the number of female directors on the board.

Busy Directors is the number of directors who are also members of other Major Company
Boards.

Not Attended Directors is the number of directors who attended less than 75% of the board
meetings.

Identifying Cheap Talk

Cumulative Patents is the number of firm’s patents granted over a three-year period. To
determine the U.S. patents associated with each firm, we utilize the matched data set intro-
duced by Kogan et al. (2017).

Weighted Average of Cumulative Patents is the number of firm’s patents granted over a three-
year period using a weighting scheme of 41.3%, 32.7% and 26%. To determine the U.S.
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patents associated with each firm, we utilize the matched data set introduced by Kogan
et al. (2017).

Cumulative Value of Patents is the value of firm’s patents granted over a three-year period.
To determine the value patents associated with each firm, we utilize the publicly available
data set introduced by Woeppel (2022).

Weighted Average of Cumulative Value of Patents is the value of firm’s patents granted over
a three-year period using a weighting scheme of 41.3%, 32.7% and 26%. To determine the
value patents associated with each firm, we utilize the publicly available data set introduced
by Woeppel (2022).

Positive Change in Narrative FLS−MD&A is a binary variable set equal to one if firm j
experiences a positive change in Narrative FLS−MD&A from the fiscal year t − 1 to the
fiscal year t, and zero otherwise.

Positive Change in R&D is a binary variable set equal to one if firm j experiences a positive
change in R&D Assets from the fiscal year t− 1 to the fiscal year t, and zero otherwise.

Cheap Talk is a binary variable set equal to one if firm j experiences both a Positive Change in
Narrative FLS−MD&A and a Crash in fiscal year t, and zero otherwise.

Crash with Positive Change in R&D is a binary variable set equal to one if firm j experiences
both a Positive Change in R&D and a Crash in fiscal year t, and zero otherwise.
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Appendix B. Dictionaries

This appendix provides the list of keywords and phrases used in this study. In terms of
the narrative R&D keywords and phrases used to classify a sentence as an R&D-related
disclosure, we utilize Merkley (2014)’s dictionary with a slight modification, involving the
addition of plural or singular forms and third person of the lexical tokens present in the orig-
inal version. To classify a sentence as a forward looking-related disclosure, we use a set of
forward-looking keywords and phrases derived from a combination of dictionaries proposed
by Li (2010), Muslu et al. (2015), Matsumoto et al. (2011), Athanasakou and Hussainey
(2014), Hussainey et al. (2003), Hassanein and Hussainey (2015).

List of R&D keywords and phrases
announced/es a collaboration/s; application/s pending; applied for patent/s; applies for a
patent/s; breakthrough innovation; breakthrough/s in; claims in this/these patent/s; clini-
cal candidate/s; clinical data; clinical development/s; clinical program/s; clinical study/ies;
collaborative initiative/s; collaborative research/es; completion of key milestones; completes
key milestones; conduct/s research; continuing development of; continues development of;
develop technology/ies; developing new product/s; developing new technology/ies; develop-
ment of new product/s; development of proprietary technology/ies; develops new products;
develops products; develops proprietary technology/ies; develops technology/ies; drug candi-
date/s; entering development; enters development; established a collaboration/s; establishes
a collaboration/s; evaluating the potential of; evaluates the potential of; filed patent/s; files
a patent/s; grants a patent/s; granted a patent/s; important patent/s; issued a patent/s;
issues a patent/s; joint research/es; joint venture/s to develop; key patent/s; new patent/s;
new technology/ies; patent/s pending; patent/s was/were awarded; pilot study/ies; preclin-
ical data; preclinical development/s; product candidate/s; product development; product
engineering; project/s in development; received a patent/s; receives a patent/s; research
and development; research and evaluation project; research and product development; re-
search center/s; research collaboration/s; research collaborative/s; research, development;
research, engineering, and development; researches and develops; researches and develops
products; researches and evaluates projects; researches, develops; researches, engineers, and
develops; research/es development/s; research facility/ies; research initiative/s; research op-
eration/s; research pipeline/s; research program/s; research project/s; research venture/s;
R&D; safety study/ies; technical development/s; technological breakthrough/s; technology
breakthrough/s; technology development/s; technology milestone/s.

List of forward-looking keywords and phrases
accelerate/s; aim/s; anticipate/s; await/s; be; believe/s; can; coming; confidence; confident;
convince/s; could; current; envisage/s; estimate/s; eventual; expect/s; following; forecast/s;
forthcoming; future; goal; going forward; go/es forward; hope/s; incoming; intend/s; intends;
intention; likely; look/s ahead; look/s forward; look-ahead; look-forward; looking ahead;
looking forward; may; might; next; novel; objective; optimistic; outlook; plan/s; planned;
planning; predict/s; project/s; prospect/s; remain/s; renew/s; scope for; scope to; seek/s;
shall; shortly; should; soon; subsequent; subsequently; unlikely; upcoming; well placed; well
positioned; well-placed; well-positioned; will; would; year/s ahead; year/s-ahead.
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Figures

Figure 1. DiD Estimators - dynamic design
This figure depicts the results of the DiD estimators from the dynamic design for two sub-
samples: one with a positive change in R&D narrative disclosure (first) and the other without
(second). The tariff cut serves as the treatment, and the stock price crash is the outcome.
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Tables

Table 1. Summary statistics
This table presents summary statistics for key variables over the period 1994-2021. These statistics
are obtained using a sample with sufficient data to estimate the main variables, consisting of 1,996
firms with 16,752 firm-year observations. The CRASH variable is measured in fiscal year t + 1,
whereas all the other variables are measured in fiscal year t. All continuous variables are winsorized
at the 1st and 99th percentile. For variable definitions and details of their calculation, see Appendix
A.

Variable Mean Std. Dev. Q1 Median Q3

Panel A: Dependent variable

CRASH 0.249 0.433 0.000 0.000 0.000

Panel B: Explanatory variables

Narrative FLS-MD&A 0.586 1.127 0.000 0.111 0.688

Narrative-MD&A 1.911 3.601 0.000 0.483 2.546

Panel C: Baseline control variables

Sentiment-MD&A −0.832 0.585 −1.198 −0.780 −0.423

Total Assets 6241.8 14553.2 512.9 1500.0 4675.3

Firm Age 25.440 17.107 12.000 20.000 35.000

Market to Book 3.476 5.107 1.464 2.396 4.054

Leverage 0.517 0.237 0.345 0.518 0.661

Return on Assets 0.033 0.113 0.010 0.048 0.086

Return on Equity 0.070 0.438 0.021 0.105 0.182

Stock Return 0.053 0.196 −0.060 0.044 0.155

Detrended Turnover 0.001 0.021 −0.008 0.000 0.008

Zscore 1.040 0.728 0.589 0.890 1.275

Ncskew 0.027 0.827 −0.457 −0.034 0.437

CEO Depart 0.110 0.313 0.000 0.000 0.000
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Table 2. Correlation coefficients matrix
This table presents the Pearson correlation coefficients matrix for key variables over the period 1994-2021. The coefficients
are obtained using a sample with sufficient data to estimate the main variables, consisting of 1,996 firms with 16,752 firm-year
observations. The CRASH variable is measured in fiscal year t+1, whereas all the other variables are measured in fiscal year t.
All continuous variables are winsorized at the 1st and 99th percentile. For variable definitions and details of their calculation, see
Appendix A. The symbols ***, **, and * denote two-tailed statistical significance at the 1%, 5%, and 10% level, respectively.
Variables CRASH Narrative FLS-MD&A Narrative-MD&A Sentiment-MD&A Total Assets Firm Age Market to Book Leverage Return on Assets Return on Equity Stock Return Dturn Zscore Ncskew CEO Depart

CRASH 1

Narrative FLS-MD&A 0.035*** 1

Narrative-MD&A 0.035*** 0.874*** 1

Sentiment-MD&A 0.017** 0.114*** 0.171*** 1

Total Assets −0.033*** −0.264*** −0.267*** −0.053*** 1

Firm Age −0.023*** −0.190*** −0.183*** −0.046*** 0.410*** 1

Market to Book 0.019** 0.129*** 0.139*** 0.127*** 0.015** −0.014* 1

Leverage −0.031*** −0.217*** −0.220*** −0.072*** 0.408*** 0.229*** 0.043*** 1

Return on Assets 0.034*** −0.261*** −0.223*** 0.190*** 0.172*** 0.086*** 0.121*** −0.147*** 1

Return on Equity 0.014* −0.135*** −0.124*** 0.117*** 0.127*** 0.075*** 0.223*** 0.008 0.500*** 1

Stock Return 0.003 0.020** 0.019** −0.006 −0.036*** −0.018** 0.056*** 0.015* −0.031*** 0.007 1

Detrended Turnover 0.006 −0.030*** −0.018** 0.027*** 0.011 0.001 0.023*** 0.052*** 0.025*** 0.015* 0.024*** 1

Zscore 0.029*** −0.227*** −0.215*** 0.016** −0.149*** 0.002 0.019** 0.034*** 0.176*** 0.089*** −0.018** 0.011 1

Ncskew 0.017** 0.002 0.002 −0.014* 0.005 −0.014* −0.035*** −0.024*** 0.002 −0.007 −0.166*** 0.052*** 0.018** 1

CEO Depart 0.008 −0.020** −0.027*** −0.049*** 0.019** 0.028*** −0.023*** 0.040*** −0.074*** −0.040*** −0.029*** 0.003 0.011 0.044*** 1

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1
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Table 3. The effect of R&D managerial narrative disclosure on future stock price crash
risk
This table presents logistic regression estimates examining the relation between R&D managerial
narrative disclosure and future stock price crash risk. The estimates of Panel A are obtained using
the full sample, whilst the estimates of Panel B are obtained using a sample with non-missing
R&D expense data. The dependent variable is CRASH in all models, constituting a dichotomous
measure of stock price crashes. The dependent variable is measured in fiscal year t + 1. The
main explanatory variables are Narrative FLS−MD&A, which measures the percentage of sentences
containing forward-looking R&D-related keywords as described in section 2, and Narrative−MD&A,
which measures the percentage of sentences containing R&D-related keywords, both sourced from
the Management’s Discussion and Analysis section of the 10-K filing. All explanatory variables are
measured in fiscal year t. For variable definitions and details of their calculation, see Appendix A.
The estimates include a constant and different fixed effects (as indicated at the bottom of the table)
whose coefficients are suppressed. Industry fixed effects are defined based on the Fama–French
48-industry classification. All continuous variables are winsorized at the 1st and 99th percentile and
are standardized to have a mean value of zero and variance of one. Robust standard errors clustered
at the firm level are shown in parentheses. The symbols ***, **, and * denote two-tailed statistical
significance at the 1%, 5%, and 10% level, respectively.

Panel A: Full data

(1) (2) (3) (4) (5) (6)

Narrative FLS-MD&A 0.081***

(0.03)

Narrative FLS-MD&A (2) 0.081***

(0.03)

Narrative FLS-MD&A (3) 0.080***

(0.03)

Narrative FLS-MD&A (4) 0.081***

(0.03)

Narrative FLS-MD&A⋆ 0.074***

(0.02)

Narrative-MD&A 0.074***

(0.02)

Sentiment-MD&A −0.008 −0.008 −0.008 −0.008 −0.007 −0.012

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

ln(Total Assets) −0.040 −0.040 −0.040 −0.040 −0.040 −0.040

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

ln(Firm Age) 0.001 0.001 0.001 0.001 0.000 −0.001

Continued on the next page
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(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Market to Book 0.000 0.000 0.001 0.000 0.001 0.001

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Leverage −0.012 −0.012 −0.012 −0.012 −0.012 −0.014

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Return on Assets 0.098*** 0.098*** 0.098*** 0.098*** 0.096*** 0.094***

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Return on Equity −0.008 −0.008 −0.008 −0.008 −0.008 −0.007

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Stock Return 0.024 0.024 0.025 0.024 0.024 0.025

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Detrended Turnover 0.026 0.026 0.026 0.026 0.026 0.025

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Zscore 0.067** 0.067** 0.067** 0.067** 0.066** 0.066**

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Ncskew 0.021 0.021 0.021 0.021 0.021 0.021

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.174** 0.174** 0.174** 0.174** 0.173** 0.174**

(0.07) (0.07) (0.07) (0.07) (0.07) (0.07)

CEO Depart 2Y Before 0.262*** 0.261*** 0.262*** 0.261*** 0.260*** 0.262***

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

CEO Depart 1Y Before 0.331*** 0.331*** 0.331*** 0.331*** 0.330*** 0.332***

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

CEO Depart 0.161*** 0.161*** 0.161*** 0.161*** 0.161*** 0.162***

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

CEO Depart 1Y After 0.022 0.022 0.021 0.022 0.022 0.022

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Fixed effects Year, Year, Year, Year, Year, Year,
industry industry industry industry industry industry

Observations 16,752 16,752 16,752 16,752 16,752 16,752

Pseudo Log-Likelihood −9140.381 −9140.325 −9140.555 −9140.355 −9141.127 −9141.278

Pseudo R-squared 0.028 0.028 0.028 0.028 0.028 0.028

Continued on the next page
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Panel B: Data with non-missing R&D expense

(1) (2) (3) (4) (5) (6)

Narrative FLS-MD&A 0.085***

(0.03)

Narrative FLS-MD&A (2) 0.085***

(0.03)

Narrative FLS-MD&A (3) 0.084***

(0.03)

Narrative FLS-MD&A (4) 0.085***

(0.03)

Narrative FLS-MD&A⋆ 0.075***

(0.03)

Narrative-MD&A 0.070***

(0.03)

Sentiment-MD&A 0.011 0.011 0.011 0.011 0.012 0.006

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

ln(Total Assets) −0.058* −0.058* −0.058* −0.058* −0.059* −0.059*

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

ln(Firm Age) 0.014 0.014 0.014 0.014 0.012 0.011

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Market to Book 0.002 0.002 0.003 0.002 0.003 0.004

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Leverage −0.002 −0.002 −0.002 −0.002 −0.002 −0.005

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Return on Assets 0.109*** 0.109*** 0.109*** 0.109*** 0.106*** 0.102***

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Return on Equity −0.014 −0.014 −0.014 −0.014 −0.014 −0.013

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Stock Return 0.055** 0.054** 0.055** 0.054** 0.054** 0.055**

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Detrended Turnover 0.015 0.015 0.015 0.015 0.015 0.014

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Zscore −0.009 −0.009 −0.010 −0.009 −0.012 −0.013
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(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Ncskew 0.023 0.023 0.023 0.023 0.023 0.023

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.208** 0.208** 0.208** 0.208** 0.207** 0.207**

(0.09) (0.09) (0.09) (0.09) (0.09) (0.09)

CEO Depart 2Y Before 0.200** 0.200** 0.200** 0.200** 0.198** 0.200**

(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

CEO Depart 1Y Before 0.314*** 0.314*** 0.314*** 0.314*** 0.312*** 0.314***

(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

CEO Depart 0.172** 0.172** 0.172** 0.172** 0.170** 0.171**

(0.07) (0.07) (0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y After 0.048 0.049 0.048 0.049 0.048 0.047

(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

Fixed effects Year, Year, Year, Year, Year, Year,
industry industry industry industry industry industry

Observations 10,692 10,692 10,692 10,692 10,692 10,692

Pseudo Log-Likelihood −5894.877 −5894.852 −5895.040 −5894.886 −5895.940 −5896.633

Pseudo R-squared 0.030 0.030 0.030 0.030 0.030 0.029
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Table 4. The effect of R&D managerial narrative disclosure on future stock price
crashes: Evidence from the entire 10-K and Risk Factors section - Placebo Test
This table presents logistic regression estimates examining the relation between R&D managerial
narrative disclosure and future stock price crashes. The dependent variable is CRASH, constituting
a dichotomous measure of stock price crashes in fiscal year t + 1. The main explanatory variable
in Panel A is Narrative FLS−10K which measures the percentage of sentences containing forward-
looking R&D-related keywords as described in section 2, sourced from the entire 10-K filing. The
main explanatory variable in Panel B is Narrative FLS−RF which measures the percentage of
sentences containing forward-looking R&D-related keywords as described in section 2, sourced from
the Risk Factors section of the 10-K filing. All explanatory variables are measured in fiscal year t.
For variable definitions and details of their calculation, see Appendix A. The estimates include a
constant and different fixed effects (as indicated at the bottom of the table) whose coefficients are
suppressed. Industry fixed effects are defined based on the Fama–French 48-industry classification.
All continuous variables are winsorized at the 1st and 99th percentile and are standardized to have
a mean value of zero and variance of one. Robust standard errors clustered at the firm level are
shown in parentheses. The symbols ***, **, and * denote two-tailed statistical significance at the
1%, 5%, and 10% level, respectively.

Panel A: Estimating the R&D managerial narrative using the entire 10-K filing

(1) (2) (3) (4) (5)

Narrative FLS-10K 0.036

(0.02)

Narrative FLS-10K (2) 0.036

(0.02)

Narrative FLS-10K (3) 0.035

(0.02)

Narrative FLS-10K (4) 0.036

(0.02)

Narrative FLS-10K⋆ 0.032

(0.02)

Sentiment-10K 0.002 0.002 0.002 0.002 0.001

(0.02) (0.02) (0.02) (0.02) (0.02)

ln(Total Assets) −0.041 −0.041 −0.041 −0.041 −0.041

(0.03) (0.03) (0.03) (0.03) (0.03)

ln(Firm Age) −0.002 −0.002 −0.002 −0.002 −0.003

(0.02) (0.02) (0.02) (0.02) (0.02)

Market to Book 0.006 0.006 0.006 0.006 0.006

(0.02) (0.02) (0.02) (0.02) (0.02)
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Leverage −0.018 −0.018 −0.018 −0.018 −0.019

(0.02) (0.02) (0.02) (0.02) (0.02)

Return on Assets 0.088*** 0.089*** 0.088*** 0.089*** 0.088***

(0.02) (0.02) (0.02) (0.02) (0.02)

Return on Equity −0.010 −0.010 −0.010 −0.010 −0.010

(0.02) (0.02) (0.02) (0.02) (0.02)

Stock Return 0.024 0.024 0.024 0.024 0.024

(0.02) (0.02) (0.02) (0.02) (0.02)

Detrended Turnover 0.025 0.025 0.025 0.025 0.025

(0.02) (0.02) (0.02) (0.02) (0.02)

Zscore 0.060* 0.060* 0.060* 0.060* 0.060*

(0.03) (0.03) (0.03) (0.03) (0.03)

Ncskew 0.021 0.021 0.021 0.021 0.021

(0.02) (0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.172** 0.172** 0.172** 0.172** 0.172**

(0.07) (0.07) (0.07) (0.07) (0.07)

CEO Depart 2Y Before 0.260*** 0.260*** 0.260*** 0.260*** 0.260***

(0.06) (0.06) (0.06) (0.06) (0.06)

CEO Depart 1Y Before 0.329*** 0.329*** 0.328*** 0.329*** 0.328***

(0.06) (0.06) (0.06) (0.06) (0.06)

CEO Depart 0.159*** 0.159*** 0.159*** 0.159*** 0.159***

(0.06) (0.06) (0.06) (0.06) (0.06)

CEO Depart 1Y After 0.019 0.019 0.019 0.019 0.019

(0.06) (0.06) (0.06) (0.06) (0.06)

Fixed effects Year, Year, Year, Year, Year,
industry industry industry industry industry

Observations 16,752 16,752 16,752 16,752 16,752

Pseudo Log-Likelihood −9144.672 −9144.642 −9144.719 −9144.653 −9144.808

Pseudo R-squared 0.028 0.028 0.028 0.028 0.028

Panel B: Estimating the R&D managerial narrative using the risk factors section

(1) (2) (3) (4) (5)

Narrative FLS-RF 0.020

(0.02)

Narrative FLS-RF (2) 0.021
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(0.02)

Narrative FLS-RF (3) 0.020

(0.02)

Narrative FLS-RF (4) 0.021

(0.02)

Narrative FLS-RF⋆ 0.017

(0.02)

Sentiment-10K 0.021 0.021 0.021 0.021 −0.002

(0.03) (0.03) (0.03) (0.03) (0.03)

ln(Total Assets) −0.037 −0.037 −0.037 −0.037 −0.053**

(0.03) (0.03) (0.03) (0.03) (0.03)

ln(Firm Age) −0.001 −0.001 −0.001 −0.001 −0.005

(0.02) (0.02) (0.02) (0.02) (0.02)

Market to Book 0.017 0.017 0.017 0.017 0.011

(0.02) (0.02) (0.02) (0.02) (0.02)

Leverage −0.030 −0.030 −0.030 −0.030 −0.029

(0.02) (0.02) (0.02) (0.02) (0.02)

Return on Assets 0.085*** 0.085*** 0.084*** 0.085*** 0.081***

(0.03) (0.03) (0.03) (0.03) (0.02)

Return on Equity −0.018 −0.018 −0.018 −0.018 −0.016

(0.02) (0.02) (0.02) (0.02) (0.02)

Stock Return 0.002 0.002 0.002 0.002 0.007

(0.02) (0.02) (0.02) (0.02) (0.02)

Detrended Turnover 0.030 0.030 0.030 0.030 0.022

(0.02) (0.02) (0.02) (0.02) (0.02)

Zscore 0.112*** 0.112*** 0.112*** 0.112*** 0.100***

(0.04) (0.04) (0.04) (0.04) (0.03)

Ncskew 0.014 0.014 0.014 0.014 0.020

(0.02) (0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.116 0.116 0.116 0.116 0.124

(0.08) (0.08) (0.08) (0.08) (0.07)

CEO Depart 2Y Before 0.252*** 0.252*** 0.252*** 0.252*** 0.253***

(0.08) (0.08) (0.08) (0.08) (0.07)

CEO Depart 1Y Before 0.391*** 0.391*** 0.391*** 0.391*** 0.354***

(0.07) (0.06) (0.06) (0.06) (0.07)
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CEO Depart 0.177** 0.177** 0.177** 0.177** 0.164**

(0.07) (0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y After 0.026 0.026 0.026 0.026 0.005

(0.07) (0.07) (0.07) (0.07) (0.07)

Fixed effects Year, Year, Year, Year, Year,
industry industry industry industry industry

Observations 12,217 12,217 12,217 12,217 13,875

Pseudo Log-Likelihood −6692.140 −6692.129 −6692.153 −6692.129 −7541.907

Pseudo R-squared 0.032 0.032 0.032 0.032 0.030
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Table 5. Testing for the causal relation using large tariff cuts
This table presents logistic regression estimates examining the relation between R&D managerial narrative disclosure and future
stock price crashes in a difference-in-differences setting. The dependent variable is CRASH, constituting a dichotomous measure
of stock price crashes in fiscal year t+ 1. The variable Narrative FLS−MD&A measures the percentage of sentences containing
forward-looking R&D-related keywords sourced from the Management’s Discussion and Analysis section of the 10-K filing. The
binary variable After is set equal to one for firms in an industry that has experienced a tariff cut over the last 3 years in models
(1) and (2), over the last 4 years in models (3) and (4) and over the last 5 years in models (5) and (6). All explanatory variables
are measured in fiscal year t. For variable definitions and details of their calculation, see Appendix A. The estimates include
a constant and different fixed effects (as indicated at the bottom of the table) whose coefficients are suppressed. All models
include firm fixed effects to control for unobserved time-invariant firm characteristics. All continuous variables are winsorized
at the 1st and 99th percentile and are standardized to have a mean value of zero and variance of one. Robust standard errors
clustered at the firm level are shown in parentheses. The symbols ***, **, and * denote two-tailed statistical significance at the
1%, 5%, and 10% level, respectively.

(1) (2) (3) (4) (5) (6)

After (3-year) 0.062 0.058

(0.08) (0.08)

After*Narrative FLS-MD&A (3-year) 0.189*** 0.189***

(0.06) (0.06)

After (4-year) 0.081 0.077

(0.08) (0.09)

After*Narrative FLS-MD&A (4-year) 0.142** 0.142**

(0.06) (0.06)

After (5-year) 0.098 0.096

(0.09) (0.09)

After*Narrative FLS-MD&A (5-year) 0.108* 0.108*

(0.06) (0.06)

Sentiment-MD&A 0.000 −0.011 0.006

(0.05) (0.05) (0.05)

ln(Total Assets) 0.671*** 0.644*** 0.723*** 0.694*** 0.703*** 0.675***
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(0.13) (0.13) (0.13) (0.13) (0.14) (0.14)

ln(Firm Age) −1.578 −1.734 −1.571 −1.738 −1.657 −1.800

(3.27) (3.26) (3.30) (3.29) (3.31) (3.30)

Market to Book 0.029 0.031 0.029 0.031 0.034 0.036

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Leverage −0.062 −0.057 −0.070 −0.065 −0.059 −0.054

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Return on Assets 0.070* 0.076* 0.052 0.059 0.059 0.065

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Return on Equity 0.019 0.022 0.016 0.018 0.010 0.012

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Stock Return 0.047 0.049 0.042 0.045 0.028 0.029

(0.03) (0.03) (0.03) (0.03) (0.04) (0.04)

Detrended Turnover 0.047* 0.045* 0.043 0.041 0.050* 0.048*

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Zscore 0.290* 0.280* 0.311** 0.299** 0.335** 0.323**

(0.15) (0.15) (0.15) (0.15) (0.15) (0.15)

Ncskew −0.129*** −0.130*** −0.134*** −0.136*** −0.140*** −0.142***

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

CEO Depart 3Y Before 0.160 0.165 0.139

(0.11) (0.11) (0.12)

CEO Depart 2Y Before 0.010 0.028 −0.008

(0.11) (0.11) (0.12)

CEO Depart 1Y Before 0.283*** 0.304*** 0.294***

(0.11) (0.11) (0.11)

CEO Depart 0.216** 0.211** 0.202*

(0.10) (0.10) (0.11)
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CEO Depart 1Y After −0.061 −0.055 −0.074

(0.10) (0.11) (0.11)

Fixed effects Year, Year, Year, Year, Year, Year,
firm firm firm firm firm firm

Observations 8,242 8,242 8,098 8,098 7,932 7,932

Pseudo Likelihood −4333.591 −4326.931 −4250.887 −4244.038 −4166.332 −4159.650

Pseudo R-squared 0.101 0.103 0.103 0.104 0.101 0.103
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Table 6. The effect of R&D managerial narrative disclosure on future stock price crashes: Controlling for
innovation activity
This table presents logistic regression estimates examining the relation between R&D managerial narrative disclosure and future
stock price crashes. The dependent variable is CRASH, constituting a dichotomous measure of stock price crashes in fiscal year
t+1. The main explanatory variable is Narrative FLS−MD&A, which measures the percentage of sentences containing forward-
looking R&D-related keywords sourced from the Management’s Discussion and Analysis section of the 10-K filing. The baseline
regression model is augmented with variables that serve as proxies for innovation activity. Specifically, model (1) includes
R&D Sale, which is the research and development expense divided by total sales, model (2) includes R&D Asset, which is
the research and development expense divided by total assets, model (3) includes Patents Cites, which is the number of firm’s
patents granted weighted with their citations, model (4) includes Innovation Efficiency (R&D-Capital), which is the number of
patents granted scaled by R&D capital, model (5) includes Innovation Efficiency (Cites-R&D-Capital), which is the number of
patents granted weighted with their citations scaled by R&D capital, models (6) and (7) include Exploitative and Explorative
which is the percentage of exploitative/exploratory patents relatively to the number of all patents filed by the firm in the same
year, respectively, and model (8) includes Overconfidence which is a binary variable set equal to one if the CEO is classified as
overconfident based on their tendency to hold options deep in the money (greater than 100%), otherwise 0. All explanatory
variables are measured in fiscal year t. For variable definitions and details of their calculation, see Appendix A. The estimates
include a constant and different fixed effects (as indicated at the bottom of the table) whose coefficients are suppressed. Industry
fixed effects are defined based on the Fama–French 48-industry classification. All continuous variables are winsorized at the 1st

and 99th percentile and are standardized to have a mean value of zero and variance of one. Robust standard errors clustered
at the firm level are shown in parentheses. The symbols ***, **, and * denote two-tailed statistical significance at the 1%, 5%,
and 10% level, respectively.

(1) (2) (3) (4) (5) (6) (7) (8)

Narrative FLS-MD&A 0.076*** 0.074*** 0.081*** 0.081*** 0.081*** 0.080*** 0.080*** 0.090***

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

R&D Sale 0.011

(0.01)

R&D Asset 0.013

(0.02)

ln(Patents Cites) −0.002

(0.02)

Innovation Efficiency (R&D Capital) −0.012
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(0.01)

Innovation Efficiency (Cites-R&D Capital) 0.006

(0.01)

Exploitative 0.055

(0.07)

Explorative 0.112

(0.08)

Overconfidence 0.001

(0.05)

Sentiment-MD&A −0.007 −0.009 −0.008 −0.007 −0.008 −0.008 −0.008 0.000

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

ln(Total Assets) −0.038 −0.038 −0.040 −0.040 −0.040 −0.042 −0.041 −0.047

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

ln(Firm Age) 0.000 0.001 0.001 0.001 0.001 0.000 0.000 0.004

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

Market to Book 0.000 −0.001 0.000 0.000 0.000 0.000 0.000 −0.015

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Leverage −0.010 −0.012 −0.012 −0.013 −0.012 −0.011 −0.012 0.011

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

Return on Assets 0.104*** 0.102*** 0.098*** 0.098*** 0.098*** 0.098*** 0.097*** 0.108***

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

Return on Equity −0.009 −0.008 −0.008 −0.008 −0.008 −0.008 −0.008 −0.011

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)

Stock Return 0.023 0.024 0.024 0.024 0.025 0.025 0.025 0.035

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Detrended Turnover 0.027 0.026 0.026 0.026 0.026 0.026 0.026 0.020

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Zscore 0.069** 0.067** 0.067** 0.067** 0.067** 0.067** 0.068** 0.070*

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04)
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Ncskew 0.021 0.021 0.021 0.021 0.021 0.020 0.020 0.021

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.177** 0.175** 0.174** 0.174** 0.174** 0.175** 0.174** 0.162**

(0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.08)

CEO Depart 2Y Before 0.264*** 0.262*** 0.261*** 0.261*** 0.261*** 0.262*** 0.261*** 0.210***

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.07)

CEO Depart 1Y Before 0.334*** 0.331*** 0.331*** 0.331*** 0.331*** 0.332*** 0.331*** 0.285***

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.07)

CEO Depart 0.164*** 0.162*** 0.161*** 0.161*** 0.162*** 0.161*** 0.162*** 0.164**

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

CEO Depart 1Y After 0.024 0.022 0.022 0.021 0.022 0.022 0.022 0.019

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.08)

Fixed effects Year, Year, Year, Year, Year, Year, Year, Year,
industry industry industry industry industry industry industry industry

Observations 16,735 16,752 16,752 16,752 16,752 16,752 16,752 13,229

Pseudo Log-Likelihood −9124.136 −9140.204 −9140.373 −9140.204 −9140.308 −9140.045 −9139.441 −7270.179

Pseudo R-squared 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.029
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Table 7. The effect of R&D managerial narrative disclosure on future stock price
crashes: Controlling for the hoarding of bad news mechanism
This table presents logistic regression estimates examining the relation between R&D manage-
rial narrative disclosure and future stock price crashes. The dependent variable is CRASH, a
dichotomous measure of stock price crashes in fiscal year t + 1. The main explanatory variable
is Narrative FLS−MD&A, which measures the percentage of sentences containing forward-looking
R&D-related keywords sourced from the Management’s Discussion and Analysis section of the 10-K
filing. The baseline regression model is augmented with variables related to the hoarding of bad
news mechanism. All explanatory variables are measured in fiscal year t. For variable definitions
and details of their calculation, see Appendix A. The estimates include a constant and fixed ef-
fects (as indicated at the bottom of the table). Industry fixed effects are defined based on the
Fama–French 48-industry classification. All continuous variables are winsorized at the 1st and 99th

percentiles and are standardized to have a mean value of zero and variance of one. Robust standard
errors clustered at the firm level are shown in parentheses. The symbols ***, **, and * denote
two-tailed statistical significance at the 1%, 5%, and 10% level, respectively.

(1) (2) (3)

Narrative FLS-MD&A 0.082*** 0.086*** 0.093***

(0.03) (0.03) (0.03)

Opacity −0.049**

(0.02)

Overinvestment 0.020

(0.02)

Option Incentives −0.005

(0.02)

Stock Incentives −0.031

(0.03)

Depreciation 0.014 0.014* 0.017**

(0.03) (0.01) (0.01)

R&D Cut −0.055 −0.090 −0.081

(0.05) (0.06) (0.06)

Sentiment-MD&A −0.019 −0.019 0.018

(0.02) (0.02) (0.02)

Size −0.045* −0.034 −0.033

(0.03) (0.03) (0.03)

Firm Age 0.005 −0.006 −0.002

(0.02) (0.03) (0.03)

Market to Book 0.009 0.008 −0.004

Continued on the next page

73



(0.02) (0.02) (0.02)

Leverage −0.015 −0.008 0.002

(0.02) (0.02) (0.02)

Return on Assets 0.104*** 0.107*** 0.098***

(0.02) (0.03) (0.03)

Return on Equity −0.009 −0.010 −0.013

(0.02) (0.02) (0.02)

Stock Return 0.024 0.033 0.027

(0.02) (0.02) (0.02)

Dturn 0.023 0.021 0.031

(0.02) (0.02) (0.02)

Zscore 0.071** 0.085** 0.064

(0.03) (0.04) (0.04)

Ncskew 0.018 0.029 0.021

(0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.182** 0.170** 0.158**

(0.07) (0.08) (0.08)

CEO Depart 2Y Before 0.286*** 0.257*** 0.259***

(0.07) (0.07) (0.07)

CEO Depart 1Y Before 0.324*** 0.325*** 0.351***

(0.06) (0.06) (0.07)

CEO Depart 0.188*** 0.165*** 0.219***

(0.06) (0.06) (0.07)

CEO Depart 1Y After 0.024 0.023 −0.011

(0.06) (0.07) (0.07)

Fixed effects Year, industry Year, industry Year, industry

Observations 15,999 15,019 13,388

Pseudo Log-Likelihood −8,707.792 −8,172.784 −7,312.619

Pseudo R-squared 0.029 0.030 0.028
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Table 8. The effect of R&D managerial narrative disclosure on future stock price
crashes: The role of external corporate governance
This table presents logistic regression estimates examining the relation between R&D managerial
narrative disclosure and future stock price crashes, considering the role of external governance. The
dependent variable is CRASH, constituting a dichotomous measure of stock price crashes in fiscal
year t+ 1. The main explanatory variable is Narrative FLS−MD&A, which measures the percent-
age of sentences containing forward-looking R&D-related keywords sourced from the Management’s
Discussion and Analysis section of the 10-K filing. The baseline regression model is estimated in sub-
samples based on a firm’s competitive environment (Competitiveness), managerial entrenchment
(Entrenchment) and investors’ attention (Number of Analysts). The High/Low Competitiveness
subsamples comprise observations as defined by the above/below median of the Competitiveness.
The High/Low Entrenchment subsamples comprise observations where the manager does not hold
any other titles and holds at least one extra title. The Number of Analysts subsamples comprise
observations where the number of analysts is either at least one (≥ 1) or zero (= 0). All explana-
tory variables are measured in fiscal year t. For variable definitions and details of their calculation,
see Appendix A. The estimates include a constant and different fixed effects (as indicated at the
bottom of the table) whose coefficients are suppressed. Industry fixed effects are defined based on
the Fama–French 48-industry classification. All continuous variables are winsorized at the 1st and
99th percentile and are standardized to have a mean value of zero and variance of one. Robust
standard errors clustered at the firm level are shown in parentheses. The symbols ***, **, and *
denote two-tailed statistical significance at the 1%, 5%, and 10% level, respectively.

(1) (2) (3) (4) (5) (6)

Competitiveness Entrenchment Number of Analysts
Low High Low High ≥ 1 = 0

Narrative FLS-MD&A 0.052 0.108*** 0.110*** 0.051 0.071*** 0.225

(0.04) (0.03) (0.04) (0.03) (0.03) (0.15)

Baseline Controls Yes Yes Yes Yes Yes Yes

Fixed effects Year, Year, Year, Year, Year, Year,
industry industry industry industry industry industry

Observations 8,333 8,401 6,631 10,114 16,233 460

Pseudo Log-Likelihood −4535.647 −4557.650 −3592.850 −5495.729 −8887.735 −203.985

Pseudo R-squared 0.028 0.037 0.043 0.027 0.028 0.139
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Table 9. The effect of R&D managerial narrative disclosure on future stock price crashes: The role of internal
corporate governance
This table presents logistic regression estimates examining the relation between R&D managerial narrative disclosure and
future stock price crashes, considering the role of internal governance. The dependent variable is CRASH, constituting a
dichotomous measure of stock price crashes in fiscal year t + 1. The main explanatory variable is Narrative FLS−MD&A,
which measures the percentage of sentences containing forward-looking R&D-related keywords sourced from the Manage-
ment’s Discussion and Analysis section of the 10-K filing. The baseline regression model is estimated in subsamples based
on board size, number of independent directors, female on board, busy directors and directors that do not attend meetings. The
High/Low Board Size subsamples comprise observations as defined by the above/below median number of board members. The
Percentage of Independent Directors subsamples comprises observations where the independent directors on a board have the
majority (> 50%) or minority(≤ 50%). The Number of Female Directors subsamples comprise observations where the number
of female directors is either at least one (≥ 1) or zero (= 0). The Number of Busy Directors subsamples comprise observations
where the number of busy directors is either at least one (≥ 1) or zero (= 0). The Number of Not Attended Directors subsam-
ples comprise observations where the number of directors who did not attend is either at least one (≥ 1) or zero (= 0). All
explanatory variables are measured in fiscal year t. For variable definitions and details of their calculation, see Appendix A.
The estimates include a constant and different fixed effects (as indicated at the bottom of the table) whose coefficients are
suppressed. Industry fixed effects are defined based on the Fama–French 48-industry classification. All continuous variables
are winsorized at the 1st and 99th percentile and are standardized to have a mean value of zero and variance of one. Robust
standard errors clustered at the firm level are shown in parentheses. The symbols ***, **, and * denote two-tailed statistical
significance at the 1%, 5%, and 10% level, respectively.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Board size Percentage of Number of Number of Number of not
independent directors female directors busy directors attended directors

High Low > 50% ≤ 50% > 1 ≤ 1 ≥ 1 = 0 ≥ 1 = 0

Narrative FLS-MD&A 0.060** 0.149*** 0.058* 0.112*** 0.074*** 0.124** 0.087** 0.076** 0.102*** 0.066**

(0.03) (0.04) (0.03) (0.04) (0.03) (0.06) (0.04) (0.03) (0.04) (0.03)

Baseline Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Fixed effects Year, Year, Year, Year, Year, Year, Year, Year, Year, Year,
industry industry industry industry industry industry industry industry industry industry

Observations 12,001 4,739 10,209 6,534 13,781 2,969 7,074 9,672 6,571 10,146

Pseudo Log-Likelihood −6472.523 −2612.748 −5587.036 −3490.834 −7495.645 −1610.615 −3788.760 −5297.195 −3526.188 −5556.263

Pseudo R-squared 0.026 0.049 0.036 0.032 0.028 0.048 0.030 0.036 0.030 0.035
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Table 10. The effect of cheap talk on future patent outputs
This table presents regression estimates examining the relation between cheap talk with future patent out-
puts. The dependent variables are Cumulative Patents (Models 1-3), Weighted Average of Cumulative Patents
(Models 4-6), Cumulative Value of Patents (Models 7-9), Weighted Average of Cumulative Value of Patents
(Models 10-12), measured in fiscal years t + 1, t + 2 and t + 3. The explanatory variables are
Positive Change in Narrative FLS−MD&A, Positive Change in R&D, Crash, and the interaction terms between Crash
and the change variables, which are denoted as Cheap Talk and Crash with Positive Change in R&D, respectively. Both positive
change variables are measured as the difference between the fiscal year t− 1 and fiscal year t. Crash is measured in fiscal year
t. For variable definitions and details of their calculation, see Appendix A. The estimates include a constant and different
fixed effects (as indicated at the bottom of the table) whose coefficients are suppressed. Industry fixed effects are defined
based on the Fama–French 48-industry classification. All continuous variables are standardized to have a mean value of zero
and variance of one. Robust standard errors clustered at the firm level are shown in parentheses. The symbols ***, **, and *
denote two-tailed statistical significance at the 1%, 5%, and 10% level, respectively.

Cumulative Patents Weighted Average of Cumulative Patents Cumulative Value of Patents Weighted Average of Cumulative Value of Patents

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Cheap Talk -0.162** -0.170** -0.054** -0.056** -0.188* -0.166* -0.064* -0.057*

(0.08) (0.08) (0.03) (0.03) (0.11) (0.10) (0.03) (0.03)

Positive Change in Narrative FLS-MD&A 0.182** 0.165** 0.061** 0.056** 0.073 0.071 0.027 0.026

(0.09) (0.08) (0.03) (0.03) (0.06) (0.06) (0.02) (0.02)

Crash with Positive Change in R&D -0.055 -0.001 -0.018 -0.000 -0.140 -0.102 -0.045 -0.032

(0.07) (0.08) (0.02) (0.03) (0.09) (0.09) (0.03) (0.03)

Positive Change in R&D 0.223*** 0.213*** 0.075*** 0.072*** 0.008 -0.008 0.002 -0.004

(0.08) (0.08) (0.03) (0.03) (0.05) (0.04) (0.02) (0.02)

Crash -0.032 -0.063 -0.035 -0.011 -0.021 -0.012 -0.020 -0.037 0.006 -0.009 -0.015 -0.000

(0.04) (0.04) (0.03) (0.01) (0.01) (0.01) (0.08) (0.08) (0.10) (0.03) (0.03) (0.03)

Leverage -0.143** -0.149*** -0.140** -0.048** -0.050*** -0.047** 0.036 0.025 0.036 0.012 0.008 0.012

(0.06) (0.06) (0.06) (0.02) (0.02) (0.02) (0.05) (0.05) (0.05) (0.02) (0.02) (0.02)

Market to book 0.115** 0.110** 0.115** 0.039** 0.037** 0.039** 0.376*** 0.374*** 0.376*** 0.128*** 0.128*** 0.128***

(0.05) (0.05) (0.05) (0.02) (0.02) (0.02) (0.11) (0.11) (0.11) (0.04) (0.04) (0.04)

Size 0.624*** 0.653*** 0.620*** 0.209*** 0.219*** 0.208*** -0.447*** -0.428*** -0.446*** -0.149*** -0.142*** -0.148***

(0.17) (0.16) (0.17) (0.06) (0.05) (0.06) (0.07) (0.06) (0.07) (0.02) (0.02) (0.02)

Return on Equity -0.004 -0.003 -0.002 -0.001 -0.001 -0.001 -0.170** -0.161** -0.170** -0.059** -0.056*** -0.060**

(0.02) (0.02) (0.02) (0.01) (0.01) (0.01) (0.07) (0.06) (0.07) (0.02) (0.02) (0.02)

Firm Age 0.067 0.049 0.067 0.023 0.017 0.023 -0.043* -0.048** -0.043* -0.014* -0.016** -0.014*

(0.05) (0.05) (0.05) (0.02) (0.02) (0.02) (0.03) (0.02) (0.03) (0.01) (0.01) (0.01)

Return on Assets -0.022 -0.019 -0.022 -0.007 -0.006 -0.007 0.094 0.095 0.094 0.032 0.032 0.032

(0.03) (0.03) (0.03) (0.01) (0.01) (0.01) (0.09) (0.08) (0.09) (0.03) (0.03) (0.03)

Fixed effects Year, Year, Year, Year, Year, Year, Year, Year, Year, Year, Year, Year
industry industry industry industry industry industry industry industry industry industry industry industry

Observations 15660 16728 15660 15660 16728 15660 13338 14292 13338 13338 14292 13338

R-squared 0.125 0.122 0.127 0.126 0.123 0.129 0.114 0.114 0.114 0.117 0.117 0.117
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