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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 (2022) 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.

To the best of our knowledge, it remains unexplored whether the power of rhetoric, facil-

itated through narrative disclosures 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 nar-

rative disclosure in MD&A is not subject to explicit disclosure rules, thus allowing executives

significant leeway and autonomy 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 the word list of forward looking statements as

per Li (2010). 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, this measure is positively associated with future growth opportunities, and,

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 16,202 firm-year observations for U.S.-listed firms from 1994 to 2018,

and consistent with our expectations, we provide evidence suggesting that managerial narra-

tives 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 measurements

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

penses. It also persists in the presence of variables controlling for actual innovation activity

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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(such as patents and citations), earnings management alternatives, and additional textual

control variables. Moreover, the result remains strong when we account for equity-based in-

centives and institutional ownership controls. To mitigate endogeneity concerns, we employ

several econometric approaches and conduct a difference-in-difference test.

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 relation prevails only among firms facing high competition,

having fewer anti-takeover provisions, and being actively covered by financial analysts. In-

terestingly, 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.

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

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

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

very distinct 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). Whilst the hoarding of bad news mechanism assumes managers’

willingness to hide or bury adverse information to maintain the stock price relative to reduced

intrinsic value, the managerial rhetoric mechanism postulates that managers strategically use

their narrative disclosure to hype investors expectations and inflate the stock price beyond

its intrinsic value.
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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.

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

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., 2022; 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-
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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. Finally, Section 5

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 dictionary featuring the R&D-related lexical tokens used to construct our main

textual variables. Additionally, Appendix C presents empirical evidence to support that

R&D managerial narrative disclosure in 10-K filings associates with the firm’s value driven

by future growth opportunities.

2.1 Data and sample

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

Security Prices (CRSP) with CEO data from Execucomp and firm-level data from Compustat

for the period 1994-2018. 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 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

$2.5 at the end of fiscal year, and (ii) fewer than 26 weeks of stock returns in a fiscal year.
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Additionally, firm-year observations where CEOs are also founders are excluded.4 Second,

we require the appointed CEOs to remain in their role for at least three years.5 Third, we

exclude financial firms (SIC 6000-6999) and utilities (SIC 4900-4999). The above procedure

yields 16,202 firm-year observations, which correspond to 2,071 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=+2∑
i=−2

βi,jrMKT,w+i +
i=+2∑
i=−2

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

4 Founder-CEO firms differ systematically from their non-founder-CEO managed entities, in terms of firm
valuation, investment behavior, and stock market performance (Fahlenbrach, 2009). In particular, founder
CEOs due to a longer-term perspective, perceive their company as a lifetime achievement and tend to invest
more in value-creating activities, such as research and development. Further empirical evidence show that
founder-CEOs are less sensitive to performance incentives and appear more entrenched (Palia, Ravid, and
Wang, 2008).

5 CEOs with tenure less than two years are excluded to avoid attributing the decisions of the previous
CEO to the subsequent (Andreou, Lambertides, and Magidou, 2020).
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industry indices, to control for booms and busts that might happen around the week of

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.

We employ a second measure of stock price crash, namely PCRASH. As proposed by

Andreou et al. (2022), this is an improved version of the first measure aiming to address

the misclassification of stock price crashes that can be reversed by subsequent or preceding

jumps. PCRASH is defined as a restricted version of CRASH to identify firm-years that

purely include extreme negative, left-tail events, as follows:

PCRASHj,t =
1 if ∀w : Rj,w ≤ µj,t + λ× σj,t and ∃w : Rj,w < µj,t − λ× σj,t, w ∈ {1, 2, . . . n}

0, otherwise

,

(4)
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with λ set equal to 3.09. This measure may address the instances, for example, whereby a

“crash week” (i.e., Rj,w < µj,t−λ×σj,t) occurs as a market correction to a preceding “jump

week”(i.e., Rj,w ≥ µj,t + λ× σj,t), or vice versa. PCRASH is also resilient to the possibility

that a crash event is merely the outcome of the market becoming more volatile, thus making

stock returns more susceptible to both, idiosyncratic crash and jump events.

We also run the baseline models utilizing a continuous measure, the negative coefficient

of skewness (NCSKEW). This is defined as in Chen, Hong, and Stein (2001) and calculated

as the negative value of the third moment of idiosyncratic weekly returns divided by its

standard deviation raised to the third power, as follows:

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
)

(5)

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 and become susceptible to

idiosyncratic crashes (Andreou, Drivas, Philip, and Wood, 2021).

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
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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 as a proxy for managerial rhetoric.

This is done in two-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. (6)

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 of the lexical

tokens included in the original one. Based on this dictionary, the numerator of Eq. (6) 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,” “techno-

logical 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 operationale a proxy for managerial rhetoric to capture

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

could potentially 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 our main explanatory variable as the percentage of forward-looking
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narrative disclosures of R&D activities within the MD&A section, as follows:

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

Total number of sentences
×100, (7)

whereby FLS contains the word list of forward looking statements as per Li (2010): “will,”

“could,” “should,” “expect,” “anticipate,” “plan,” “hope,” “believe,” “can,” “may,” “might,”

“intend,” “project,” “forecast,” “objective” and “goal”. Consequently, our proposed proxy

treats an R&D sentence as forward-looking if it contains any of these future tense words,

indicating narratives referring to activities that managers anticipate happening in the future.

2.3.1 Forward-looking narrative disclosure of R&D activities and investor optimism

To ensure that the managerial rhetoric proxy from Eq. (7) is contextually relevant, we

investigate whether it resonates with cues of investor optimism. We perform two tests,

specifically, a construct validation test, and 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 is positively associated with future

growth opportunities. By demonstrating a positive relation between Narrative FLS−MD&A

and growth opportunities, we could underscore the persuasive power of managerial rhetoric

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

We focus on growth opportunities because is a powerful variable and reflects investors’

expectation about the firm’s effectiveness in managing its mix of future growth options

vs. committed assets-in-place (Bali, Del Viva, Lambertides, and Trigeorgis, 2020). At the

same time, the proportion of a firm’s value arising from future growth opportunities is
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further enhanced by the systematic efforts of R&D intensive firms to create, cultivate, or

develop future growth options (Trigeorgis and Lambertides, 2014). 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.

For the Narrative FLS−MD&A to proxy managerial rhetoric, we posit that it should

have a positive relation with future growth opportunities, as implied by a firm’s stock price,

which inherently reflects investor expectations. For this purpose, we adopt the approach

of Bali et al. (2020), which infers growth opportunities (GO) by subtracting the perpetual

discounted stream of expected operating cash flows (CF ) from the current market value of the

firm (V ). This is done under the assumption of a no-further growth policy and discounted at

a rate k, the firm’s weighted average cost of capital. Consequently, GO signifies the residual

potential for future-oriented growth opportunities (PV GO/V ), as follows:

GO ≡ PV GO

V
= 1− CF/V

k
. (8)

The results are reported in Appendix C. Model (1) shows the OLS regression estimates

for the relation between Narrative FLS−MD&A and GO. Consistent with our expectations,

the results support that firms emphasizing forward-looking R&D activities are perceived to

have greater growth opportunities.

To ensure the robustness of the above validation exercise, we consider a falsification test

to discern whether a firm’s R&D expenditure is also positively affecting its future growth

opportunities. In contrast to the previous results, the relation between R&D expenditure

and GO as shown in model (2) is non-significant. Interestingly, the positive relation between

Narrative FLS−MD&A and GO remains strongly positive if we control for R&D expenditure
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as in model (3). This suggests that the managerial forward-looking narratives are not merely

capturing the reflections of actual R&D activity (as measured by a firm’s R&D expenditure),

but rather firm value that is driven by investor expectations regarding anticipated future

events.

The evidence in Appendix C also substantiates a link between managerial narrative dis-

closure of R&D activities and investor optimism. Empirical evidence suggests that investors

tend to be particularly optimistic about innovative companies, driving up their valuations to

unjustifiable levels. In support, Haddad et al. (2022) document that an innovative company

experiences a 40% increase in its stock price, an increase that goes beyond what its future

outcomes can justify. Accordingly, investors’ excessive optimism towards breakthroughs can

lead to inflated asset valuations, and subsequently speculative bubbles as the ones described

by Shiller (2020).

For our second test, we employ ChatGPT as an interpretative tool to discern whether

excerpts used to construct Narrative FLS−MD&A align with cues indicative of investor

optimism. To do so, we hand collect statements from the MD&A section of 10-K filings and

present them to ChatGPT to interpret their content, accompanied by a set of instructions.

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:

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
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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

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
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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., 2022; 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 et al., 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. 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 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 et al., 2020), we control for departing CEOs. Specifically, CEO

Depart is proxied by an indicator 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
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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 0.214 and 0.197 mean value of the CRASH and PCRASH respectively suggests

that approximately 20% of firm-years demonstrate at least one crash week. The mean and

standard deviation of the crash risk measures 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 1.157, whilst for the forward-looking R&D-related sentences (Narrative FLS−MD&A) is

0.661. In terms of Sentiment−MD&A, the mean is -0.001 indicating that the average negative

tone slightly 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

7045.870 million USD, firm age of 18.755 years, market to book ratio of 3.250 and total

liabilities to total assets of 0.508. The sample firms have mean return on assets 0.088, return

on equity 0.106 and weekly return -0.126. The detrended average weekly stock trading
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volume is 0.001 and the mean negative coefficient of skewness is 0.028. Finally, the mean of

CEO Depart is 0.101, indicating that approximately 10% of firm-years indicate 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, CRASH and PCRASH are highly correlated (0.949),

since pure crash measures differ only in the recognition of stock price crashes which are not

being offset by corresponding jumps during the fiscal year. However, the correlation of the

continuous crash risk measure (NCSKEW) with the rest two dichotomous measures is only

approximately 0.650. As expected, a high correlation is evident between the two 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, PCRASH or NCSKEW) 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, models (1),

(3) and (5) utilize the main explanatory variable Narrative FLS−MD&A, whilst models (2),

(4) and (6) utilize the alternative measure Narrative MD&A. Models (1) and (2) report

regression results for CRASH, models (3) and (4) for PCRASH, and models (5) to (6) for

NCSKEW. The estimates include industry and year fixed effects to control for unobserved
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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 two nar-

rative measures and one-year-ahead stock price crash risk. 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.

Further, in all model specifications, Sentiment−MD&A is positive and statistically signifi-

cant in predicting one-year-ahead stock price crash risk. This suggests that when the positive

tone outweighs the negativetone in the MD&A section of 10-K filings, firms are more likely

to experience a stock price crash. All control variables generally have the expected sign. For

instance, younger firms and smaller firms are more prone to experience a stock price crash,

consistent with Chen et al. (2001). Return on Assets is highly significant with a negative

coefficient, suggesting that firms with better operating performance are less vulnerable to

experience crashes, whilst the Market to Book ratio is weakly significant in predicting future

crash risk, consistent with Hutton et al. (2009). There is also a positive and statistically

significant relation between the idiosyncratic weekly returns, the detrended turnover and

the negative coefficient of skewness with the occurrence of stock price crashes. Finally, the

probability to experience a stock price crash is higher one (CEO Depart 1Y Before) and two

years (CEO Depart 2Y Before) prior to the CEO departure.

[Insert Table 3, here]

3.3 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
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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

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 move forward to alleviate concerns that the positive impact of narratives

on future stock price crash risk is also prevalent among the entire 10-K Filing (10-K) or the

Risk Factor’s section (RF). In the analysis presented in Table 4, we employ the same narrative

proxies as those in Table 3, with the difference that the source of textual information for the

analysis for models (1) to (3) it is derived from the entire 10-K filing, whilst for models (4)

to (6) it is derived from the Risk Factors section.

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]

3.4 Robustness tests

In this section, we conduct certain robustness tests. First, 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. In Table 5 we control for actual
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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, Hsu, and Li,

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

in model (5). Altogether, the results 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 proxies of actual R&D activity and efficiency.

[Insert Table 5, here]

Second, we augment our baseline regressions by considering alternative earnings manage-

ment proxies. This analysis is motivated by two reasons. One reason is that prior research

suggests that earnings management is usually achieved via management’s use of discretionary

accruals (Dechow, Sloan, and Sweeney, 1995). Systematic accrual-based earnings manage-

ment resulting in a lack of transparency, i.e., financial reporting opacity, enables managers

to withhold bad news from the investors. Consequently, when the hoarded negative infor-

mation is released all at once a stock price crashes is triggered (Jin and Myers, 2006; Hutton

et al., 2009). Another reason is that prior evidence acknowledges depreciation manipula-

tion as an earnings management tool that is explored to smooth the fluctuation of earnings

(Bartov, 1993; Bushee, 1998; Breton and Stolowy, 2004). Additionally, research supports

the pruning of the R&D expenditure as a means to meet financial objectives and enhance

earnings performance (Baber, Fairfield, and Haggard, 1991; Perry and Grinaker, 1994; Bange

and De Bondt, 1998; Cheng, 2004). 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 the following three alternative earnings manage-

ment proxies (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
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years, is estimated in the spirit of Hutton et al. (2009), (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.

The results reported in Table 6 show that the inclusion of these alternative earnings man-

agement measures does not affect in any material way the positive relation between man-

agerial narrative and crash risk. Interestingly, the results show that none of these earnings

management measures is significant in predicting future stock price crashes. This finding is

consistent with Andreou et al. (2022) who suggest that accrual-based earnings management

has lost statistical significance in the post-SOX era (see, also, Hutton et al. 2009; Cohen,

Dey, and Lys 2008; Krishnan, Raman, Yang, and Yu 2011; Kuang, Qin, and Wielhouwer

2014; Andreou et al. 2016). In this regard, this finding also supports that our proposed

mechanism is distinct from that based on the hoarding of bad news.

[Insert Table 6, here]

Next, we proceed to provide robustness tests to the exposure in other unobserved 10-K

textual features that may be driving the relation between R&D narrative disclosure and

crash risk. Accordingly, we follow prior studies that have examined the relation between

the quality of financial reporting through narrative disclosures and stock price crashes. For

instance, Ertugrul et al. (2017) investigate the impact of various characteristics related to

10-Ks (i.e., the size and the tone of the filings) on idiosyncratic crashes. They show that

larger 10-K filings, which include more words related to the uncertainty and weakness, are

positively related to future stock price crashes. Following this literature, we also incorporate

in the analysis several textual variables as defined by the Loughran and McDonald’s (2011)

dictionary. We consider the following measures: Uncertainty, which is measured as the

percentage of words conveying uncertainty; Modal Weak, which is measured as the percentage

of modal weak words; Litigious, which is measured as the percentage of words related to
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litigation; and Readability, which is measured as the natural logarithm of the file size in

megabytes of the 10-K filing.6

For brevity, in Table 7 we present the results obtained using only the main manage-

rial narrative proxy, Narrative FLS−MD&A, because the results using the other proxy are

qualitatively similar. The results show that none of these alternative textual variables is

significant or able to attenuate the statistical significance of Narrative FLS−MD&A. Our

main findings are not driven by widely applied word lists associated with uncertainty, modal

weak or litigation, nor are they affected by the readability of the 10-K filing. Importantly,

these findings are reassuring that our main conclusions are not sensitive to the model speci-

fication, as the positive relation between R&D narrative disclosure and stock price crash risk

is prevalent regardless of additional textual controls.

[Insert Table 7, here]

Finally, to preclude the possibility that our results are driven by equity compensation in-

centives or pressure exerted by institutional investors, we proceed with the inclusion of option

incentives, stock incentives and transient institutional ownership in the baseline model. This

motivation follows the reasoning of a number of studies that investigate the relation between

equity compensation incentives and institutional ownership with stock price crashes. For

instance, Kim et al. (2011a) document a positive relation between variables of equity-based

incentives and one-year-ahead crash risk. Further, Callen and Fang (2013) and Andreou

et al. (2016) provide evidence suggesting that transient institutional holdings are positively

associated to future crash risk, especially when financial statements are opaque. The results

reported in Table 8 show that the R&D narrative disclosure remains positive and statisti-

cally significant beyond these controls, suggesting that the effect of the managerial rhetoric

mechanism is over and above the one of compensation schemes and institutional investors.

[Insert Table 8, here]
6 Given that both, modal weak words and words conveying uncertainty, reflect the ambiguous tone of

financial disclosures and they are highly correlated, the full set of textual variables include only the latter.
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3.5 Endogeneity treatments

In this section, we employ alternative econometric approaches to address potential en-

dogeneity 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. 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.

Finally, we strengthen our inferences by conducting a difference-in-differences (DiD) anal-

ysis 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 requirements of rep-

resenting an ideal framework to establish causality. Import tariffs, as per Bernard, Jensen,

Redding, and Schott (2007) and Erdem and Tybout (2003), act as a significant barrier of

entry for foreign competition and accordingly minimize pressure exerted from competitors.

We can reasonably assume that a tariff cut will affect managerial narrative through an in-

crease to competition. Additionally, according to Li and Zhan (2019a), tariff cuts fulfil the

exclusion condition because they are not associated with idiosyncratic stock price crash risk.

We obtain annual product-level U.S. import data from the publicly available U.S. Inter-
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national Trade Commission (USITC) DataWeb. This data set 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 a three 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 indicator variable After, which is set equal to one if an industry has

experienced a tariff cut over the last three years. This variable, along with its interaction

with managerial rhetoric, is integrated into the baseline models.

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 Table 9 show a statistically significant positive interaction

term. 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.

[Insert Table 9, 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
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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

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 U.S.-listed firms (An-

dreou et al., 2022). These improvements aid in alleviating agency-related concerns for the
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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 hoard-

ing 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 (Competitiveness) mea-

sured as the industry adjusted price-cost margin (Andreou et al., 2017), managerial power

(Gindex) measured as the number of anti-takeover provisions (Gompers, Ishii, and Metrick,

2003), and investors’ attention (Analysts) 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 subsam-

ples based on their level of external governance. The High/Low Competitiveness subsamples

comprise observations as defined by the higher/lower tertiles of the Competitiveness. The

High/Low Gindex subsamples comprise observations as defined by the higher/lower ter-

tiles of the Gindex. The Analysts subsamples comprise observations where the number of

analysts is either at least one or zero.

These results are reported in Table 10. 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 a stronger relation between managerial narrative and crash risk among the low Gindex

subsample in which managers have a relatively low power, resulting from shareholders’ high
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ability to replace directors. A higher number of anti-takeover provisions safeguards CEOs

from takeover threats and reduces the likelihood of losing their job (Gompers et al., 2003).

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

rhetorical devices as a mean to strategically bias their narratives in a self-serving fashion.

[Insert Table 10, here]

4.2 Internal governance

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

ernance. In this context, we consider variables related to the composition and character-

istics of the board of directors, such as the board size, the majority of independent di-

rectors 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 comprise observations as defined by the higher/lower tertiles of the number

of board members. The Percentage of Independent Directors subsamples comprises obser-

vations where the independent directors on a board have the majority or minority. The

Number of Female Directors subsamples comprise observations where the number of female

directors is greater than one, or equal or less than one. The Number of Busy Directors sub-

samples comprise observations where the number of busy directors is either at least one or
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zero. The Number of Not Attended Directors subsamples comprise observations where the

number of directors who did not attend is either at least one or zero.

These results are reported in Table 11, 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-

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 11, here]

5 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-
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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

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. The results remain robust when using different proxies of R&D activity

narratives and become stronger in subsamples restricted only to firms with non-missing R&D

expenditures. In testing the robustness of our findings, we control for actual innovation

activity, alternative earnings management measures, prominent textual variables, equity-

based incentives and transient institutional ownership. 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 manage-

rial narrative prevails among firms that face high competition, firms with lower anti-takeover

provisions and firms covered by analysts. Finally, the results demonstrate the inefficacy of

internal corporate governance to identify the utilization of the managerial rhetoric mecha-
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nism, 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.
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Cañibano, L., Garcia-Ayuso, M., Sánchez, P., 2000. Accounting for intangibles: a literature

review. Journal of Accounting literature 19, 102–130.

Chan, W. S., 2003. Stock price reaction to news and no-news: drift and reversal after

headlines. Journal of Financial Economics 70(2), 223–260.

35



Chen, J., Hong, H., Stein, J. C., 2001. Forecasting crashes: Trading volume, past returns,

and conditional skewness in stock prices. Journal of Financial Economics 61(3), 345–381.

Cheng, S., 2004. R&D expenditures and CEO compensation. The Accounting Review 79(2),

305–328.

Cohen, D. A., Dey, A., Lys, T. Z., 2008. Real and accrual-based earnings management in

the pre-and post-Sarbanes-Oxley periods. The Accounting Review 83(3), 757–787.

Cole, C. J., Jones, C. L., 2005. Management discussion and analysis: A review and implica-

tions for future research. Journal of Accounting Literature 24, 135.

Coles, J., Daniel, N., Naveen, L., 2008. Boards: Does One size fit All? Journal of Financial

Economics 87, 329–356.

Company, M. ., 2018. The Board Perspective: A Collection of McKinsey Insights Focusing

on Boards of Directors. Tech. rep., McKinsey Global Institute.

Dang, V., Lee, E., Liu, Y., Zeng, C., 2018. Corporate debt maturity and stock price crash

risk. European Financial Management 24, 451–484.

Davis, A. K., Piger, J. M., Sedor, L. M., 2012. Beyond the numbers: Measuring the informa-

tion content of earnings press release language. Contemporary Accounting Research 29(3),

845–868.

Davis, A. K., Tama-Sweet, I., 2012. Managers’ use of language across alternative disclosure

outlets: earnings press releases versus MD&A. Contemporary Accounting Research 29(3),

804–837.

Dechow, P. M., Sloan, R. G., Sweeney, A. P., 1995. Detecting earnings management. Ac-

counting Review 70(2), 193–225.

DeFond, M., Zhang, J., 2014. A review of archival auditing research. Journal of Accounting

and Economics 58, 275–326.

36



DeFond, M. L., Hung, M., Li, S., Li, Y., 2015. Does mandatory IFRS adoption affect crash

risk? The Accounting Review 90, 265–299.

Demers, E., Vega, C., 2010. Soft information in earnings announcements: News or noise?

Journal of Accounting Research 48(4), 811–846.

Dimitrov, V., Jain, P. C., 2011. It’s showtime: Do managers report better news before annual

shareholder meetings? Journal of Accounting Research 49(5), 1193–1221.

Duchin, R., Ozbas, O., Sensoy, B. A., 2010. Costly external finance, corporate investment,

and the subprime mortgage credit crisis. Journal of Financial Economics 97(3), 418–435.

Epstein, M. J., Palepu, K. G., 1999. What financial analysts want. Strategic Finance 80(10),

48–53.

Erdem, E., Tybout, J. R., 2003. Trade policy and industrial sector responses: Using evolu-

tionary models to interpret the evidence. NBER.

Ertugrul, M., Lei, J., Qiu, J., Wan, C., 2017. Annual report readability, tone ambiguity, and

the cost of borrowing. Journal of Financial and Quantitative Analysis 52(2), 811–836.

Fahlenbrach, R., 2009. Founder-CEOs, investment decisions, and stock market performance.

Journal of Financial and Quantitative Analysis 44(2), 439–466.

Fama, E. F., French, K. R., 1997. Industry costs of equity. Journal of Financial Economics

43(2), 153–193.

Fich, E. M., Shivdasani, A., 2006. Are busy boards effective monitors? The Journal of

Finance 61(2), 689–724.

Francis, J., Schipper, K., Vincent, L., 2002. Expanded disclosures and the increased useful-

ness of earnings announcements. The Accounting Review 77(3), 515–546.

37



Frankel, R., Mayew, W. J., Sun, Y., 2010. Do pennies matter? Investor relations conse-

quences of small negative earnings surprises. Review of Accounting Studies 15, 220–242.

Garcia, D., Hu, X., Rohrer, M., 2023. The colour of finance words. Journal of Financial

Economics 147(3), 525–549.

Gayle, G.-L., Li, C., Miller, R. A., 2022. Was Sarbanes-Oxley Costly? Evidence from optimal

contracting on CEO compensation. Journal of Accounting Research 60(4), 1189–1234.

Gompers, P., Ishii, J., Metrick, A., 2003. Corporate governance and equity prices. The

Quarterly Journal of Economics 118(1), 107–155.

Gormley, T. A., Matsa, D. A., 2014. Common errors: How to (and not to) control for

unobserved heterogeneity. The Review of Financial Studies 27(2), 617–661.

Gu, L., 2016. Product market competition, R&D investment, and stock returns. Journal of

Financial Economics 119(2), 441–455.

Haddad, V., Ho, P., Loualiche, E., 2022. Bubbles and the value of innovation. Journal of

Financial Economics 145(1), 69–84.

Hasan, M. M., Taylor, G., Richardson, G., 2022. Brand capital and stock price crash risk.

Management Science 68, 7221–7247.

He, G., Ren, H. M., 2022. Are financially constrained firms susceptible to a stock price crash?

The European Journal of Finance, Forthcoming pp. 1–26.

Hirshleifer, D., Hsu, P.-H., Li, D., 2013. Innovative efficiency and stock returns. Journal of

Financial Economics 107(3), 632–654.

Hirshleifer, D., Peng, L., Wang, Q., 2023. News diffusion in social networks and stock market

reactions (No. w30860). Tech. rep., National Bureau of Economic Research.

38



Huang, X., Teoh, S. H., Zhang, Y., 2014. Tone management. The Accounting Review 89(3),

1083–1113.

Hutton, A. P., Marcus, A. J., Tehranian, H., 2009. Opaque financial reports, R2, and crash

risk. Journal of Financial Economics 94(1), 67–86.

Jensen, M. C., 1993. The Modern Industrial Revolution, exit, and the failure of Internal

Control Systems. The Journal of Finance 48, 831–880.

Jin, L., Myers, S. C., 2006. R2 around the world: New theory and new tests. Journal of

Financial Economics 79(2), 257–292.

Kallendorf, C., Kallendorf, C., 1985. The figures of speech, ethos, and Aristotle: Notes

toward a rhetoric of business communication. The Journal of Business Communication

(1973) 22(1), 35–50.

Kerlinger, F. N., Lee, H. B., Bhanthumnavin, D., 2000. Foundations of behavioral research:

The most sustainable popular textbook. Journal of Social Development 13, 131–144.

Kim, C., Wang, K., Zhang, L., 2019. Readability of 10-K reports and stock price crash risk.

Contemporary Accounting Research 36(2), 1184–1216.

Kim, J.-B., Li, Y., Zhang, L., 2011a. CFOs versus CEOs: Equity incentives and crashes.

Journal of Financial Economics 101(3), 713–730.

Kim, J.-B., Li, Y., Zhang, L., 2011b. Corporate tax avoidance and stock price crash risk:

Firm-level analysis. Journal of Financial Economics 100(3), 639–662.

Kim, J.-B., Zhang, L., 2016. Accounting conservatism and stock price crash risk: Firm-level

evidence. Contemporary Accounting Research 33(1), 412–441.

Kim, Y., Li, H., Li, S., 2014. Corporate social responsibility and stock price crash risk.

Journal of Banking & Finance 43, 1–13.

39



Kim, Y., Park, M. S., 2012. Are all management earnings forecasts created equal? Expecta-

tions management versus communication. Review of Accounting Studies 17, 807–847.

Kogan, L., Papanikolaou, D., Seru, A., Stoffman, N., 2017. Technological innovation, re-

source allocation, and growth. The Quarterly Journal of Economics 132(2), 665–712.

Kothari, S. P., Shu, S., Wysocki, P. D., 2009. Do managers withhold bad news? Journal of

Accounting Research 47, 241–276.

Krishnan, G. V., Raman, K. K., Yang, K., Yu, W., 2011. CFO/CEO-board social ties,

Sarbanes-Oxley, and earnings management. Accounting Horizons 25(3), 537–557.

Kuang, Y. F., Qin, B., Wielhouwer, J. L., 2014. CEO origin and accrual-based earnings

management. Accounting Horizons 28(3), 605–626.

Lev, B., 1999. R&D and capital markets. Journal of Applied Corporate Finance 11, 21–35.

Li, F., 2008. Annual report readability, current earnings, and earnings persistence. Journal

of Accounting and Economics 45(2-3), 221–247.

Li, F., 2010. The information content of forward-looking statements in corporate filings—A
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Tables

Table 1. Summary Statistics
This table presents summary statistics for key variables over the period 1994-2018. These statis-
tics are obtained using a sample with sufficient data to estimate the main variables, consisting of
2,071 firms with 16,202 firm-year observations. The crash risk variables (CRASH, PCRASH and
NCSKEW) are 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 variables

CRASH 0.214 0.410 0.000 0.000 0.000

PCRASH 0.197 0.397 0.000 0.000 0.000

NCSKEW 0.037 0.732 -0.382 -0.003 0.394

Panel B: Explanatory variables

Narrative FLS−MD&A 0.661 1.943 0.000 0.000 0.671

Narrative−MD&A 1.157 2.689 0.000 0.000 1.316

Panel C: Baseline control variables

Sentiment−MD&A -0.001 0.002 -0.002 -0.001 0.000

Total Assets 7,045.9 2,7552.1 514.6 1,410.3 4,350.9

Firm Age 18.755 8.723 12.000 18.000 25.000

Market to Book 3.250 3.855 1.549 2.400 3.856

Leverage 0.508 0.216 0.359 0.510 0.641

Return on Assets 0.088 0.136 0.040 0.083 0.142

Return on Equity 0.106 0.301 0.050 0.120 0.190

Stock Return -0.126 0.136 -0.156 -0.080 -0.042

Detrended Turnover 0.001 0.019 -0.006 0.000 0.007

NCSKEW 0.028 0.706 -0.386 -0.009 0.376

CEO Depart 0.101 0.301 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 1994-2018. The coefficients
are obtained using a sample with sufficient data to estimate the main variables, consisting of 2,071 firms with 16,202 firm-year
observations. The crash risk variables (CRASH, PCRASH and NCSKEW) are 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.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

(1) CRASH 1

(2) PCRASH 0.949*** 1

(3) NCSKEW 0.646*** 0.665*** 1

(4) Narrative FLS−MD&A 0.039*** 0.036*** 0.017** 1

(5) Narrative−MD&A 0.037*** 0.035*** 0.015* 0.937*** 1

(6) Sentiment−MD&A 0.003 0.011 0.026*** -0.040*** -0.036*** 1

(7) Total Assets -0.020*** -0.016** 0.025*** -0.154*** -0.207*** -0.037*** 1

(8) Firm Age -0.012 -0.012 -0.010 -0.101*** -0.140*** -0.038*** 0.360*** 1

(9) Market to Book 0.028*** 0.035*** 0.048*** 0.093*** 0.113*** 0.076*** 0.023*** -0.028*** 1

(10) Leverage -0.014* -0.012 -0.019** -0.154*** -0.213*** -0.006 0.406*** 0.152*** 0.040*** 1

(11) Return on Assets -0.019** -0.016** -0.023*** 0.078*** 0.102*** 0.090*** -0.050*** -0.001 0.232*** -0.120*** 1

(12) Return on Equity 0.013* 0.018** 0.036*** -0.080*** -0.094*** 0.121*** 0.114*** 0.063*** 0.347*** 0.043*** 0.219*** 1

(13) Stock Return 0.004 0.005 0.019** -0.150*** -0.193*** 0.105*** 0.366*** 0.307*** 0.046*** 0.084*** 0.131*** 0.218*** 1

(14) Detrended Turnover 0.012 0.010 0.014* 0.009 0.005 0.029*** -0.005 -0.012 0.034*** 0.042*** -0.025*** 0.021*** -0.168*** 1

(15) CEO Depart 0.003 0.000 0.012 -0.013 -0.014* 0.000 0.019** 0.004 -0.014* 0.037*** -0.056*** -0.040*** -0.017** 0.002 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 and OLS regression estimates examining the relation between R&D man-
agerial 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 models (1) and (2), PCRASH in models
(3) and (4), constituting a dichotomous measure of stock price crashes, and NCSKEW in models
(5) and (6), constituting a continuous crash risk measure. The dependent variables are 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, 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)

CRASH PCRASH NCSKEW

Narrative FLS−MD&A 0.070*** 0.070*** 0.020***

(0.02) (0.02) (0.01)

Narrative−MD&A 0.059*** 0.061*** 0.015*

(0.02) (0.02) (0.01)

Sentiment−MD&A 0.066*** 0.065*** 0.083*** 0.082*** 0.030*** 0.030***

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

Ln(Total Assets) -0.069*** -0.069*** -0.056** -0.055** 0.025** 0.026**

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Ln(Firm Age) -0.077*** -0.076*** -0.070*** -0.069*** -0.029*** -0.029***

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

Market to Book 0.041** 0.041** 0.060*** 0.060*** 0.040*** 0.040***

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

Leverage 0.008 0.009 0.006 0.007 -0.032*** -0.032***

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

Return on Assets -0.094*** -0.094*** -0.089*** -0.089*** -0.045*** -0.045***

Continued on the next page
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(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

Return on Equity 0.043* 0.042* 0.046** 0.045** 0.027*** 0.027***

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

Stock Return 0.058** 0.058** 0.055** 0.056** 0.041*** 0.041***

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Detrended Turnover 0.044** 0.045** 0.036 0.036 0.018** 0.018**

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

NCSKEW 0.037* 0.037* 0.035* 0.034* 0.003 0.003

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

CEO Depart 3Y Before -0.024 -0.025 0.018 0.017 0.093*** 0.093***

(0.08) (0.08) (0.08) (0.08) (0.03) (0.03)

CEO Depart 2Y Before 0.196*** 0.194*** 0.238*** 0.237*** 0.113*** 0.113***

(0.07) (0.07) (0.07) (0.07) (0.03) (0.03)

CEO Depart 1Y Before 0.309*** 0.308*** 0.306*** 0.305*** 0.164*** 0.164***

(0.07) (0.07) (0.07) (0.07) (0.03) (0.03)

CEO Depart 0.067 0.066 0.052 0.052 0.077*** 0.077***

(0.07) (0.07) (0.07) (0.07) (0.03) (0.03)

CEO Depart 1Y After -0.100 -0.100 -0.103 -0.103 -0.030 -0.031

(0.07) (0.07) (0.07) (0.07) (0.03) (0.03)

Fixed effects Year, Year, Year, Year, Year, Year,
Industry Industry Industry Industry Industry Industry

Number of observations 16,202 16,202 16,202 16,202 16,202 16,202

Pseudo Log-likelihood -8,181.5 -8,183.5 -7,837.7 -7,839.4

Pseudo R-squared 0.026 0.026 0.024 0.024

R-squared 0.025 0.025

Panel B: Data with non-missing R&D expense

(1) (2) (3) (4) (5) (6)

CRASH PCRASH NCSKEW

Narrative FLS−MD&A 0.077*** 0.073*** 0.020***

(0.02) (0.02) (0.01)

Narrative−MD&A 0.066*** 0.064*** 0.016*

(0.02) (0.02) (0.01)

Sentiment−MD&A 0.055* 0.053* 0.072*** 0.071** 0.039*** 0.039***

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)
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Ln(Total Assets) -0.059* -0.058* -0.041 -0.040 0.032*** 0.032***

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Ln(Firm Age) -0.064** -0.063** -0.068** -0.067** -0.043*** -0.042***

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Market to Book 0.020 0.020 0.042* 0.042* 0.033*** 0.033***

(0.02) (0.02) (0.03) (0.02) (0.01) (0.01)

Leverage -0.009 -0.007 -0.017 -0.015 -0.039*** -0.039***

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Return on Assets -0.077*** -0.077*** -0.076*** -0.076*** -0.041*** -0.041***

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Return on Equity 0.051* 0.051* 0.057** 0.057** 0.025** 0.025**

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Stock Return 0.052 0.052* 0.052 0.052 0.043*** 0.043***

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

Detrended Turnover 0.036 0.036 0.025 0.026 0.016 0.017

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01)

NCSKEW 0.036 0.036 0.030 0.029 -0.004 -0.004

(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)

CEO Depart 3Y Before -0.093 -0.094 -0.075 -0.076 0.083** 0.082**

(0.10) (0.10) (0.10) (0.10) (0.04) (0.04)

CEO Depart 2Y Before 0.223*** 0.220*** 0.285*** 0.283*** 0.125*** 0.125***

(0.08) (0.08) (0.09) (0.09) (0.04) (0.04)

CEO Depart 1Y Before 0.274*** 0.273*** 0.297*** 0.296*** 0.172*** 0.171***

(0.08) (0.08) (0.08) (0.08) (0.03) (0.03)

CEO Depart 0.024 0.023 0.016 0.015 0.053 0.053

(0.08) (0.08) (0.08) (0.08) (0.03) (0.03)

CEO Depart 1Y After -0.128 -0.128 -0.144* -0.144* -0.058* -0.058*

(0.08) (0.08) (0.09) (0.09) (0.03) (0.03)

Fixed effects Year, Year, Year, Year, Year, Year,
Industry Industry Industry Industry Industry Industry

Number of observations 10,567 10,567 10,567 10,567 10,567 10,567

Pseudo Log-likelihood -5,421.1 -5,423.0 -5,193.7 -5,195.4

Pseudo R-squared 0.024 0.023 0.023 0.022

R-squared 0.0288 0.0286
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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
This table presents logistic regression estimates examining the relation between R&D managerial
narrative disclosure and future stock price crashes. The dependent variable is PCRASH, con-
stituting a dichotomous measure of stock price crashes in fiscal year t + 1. The main explanatory
variable in model (1) is Narrative FLS−10K, which measures the percentage of sentences containing
forward-looking R&D-related keywords, whilst in model (2) is Narrative−10K, which measures the
percentage of sentences containing R&D-related keywords, both sourced from the entire 10-K filing.
The main explanatory variable in model (3) is Narrative FLS−RF, which measures the percentage of
sentences containing forward-looking R&D-related keywords, whilst in model (4) is Narrative−RF,
which measures the percentage of sentences containing R&D-related keywords, both 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.

(1) (2) (3) (4)

Narrative FLS−10K 0.001

(0.03)

Narrative−10K -0.004

(0.03)

Narrative FLS−RF 0.009

(0.02)

Narrative−RF 0.000

(0.02)

Sentiment−10K 0.015 0.016

(0.02) (0.02)

Sentiment−RF 0.060** 0.061**

(0.03) (0.03)

Ln(Total Assets) -0.062** -0.062** -0.067** -0.068**

(0.03) (0.03) (0.03) (0.03)

Ln(Firm Age) -0.069*** -0.070*** -0.074*** -0.074***

(0.02) (0.02) (0.02) (0.02)

Market to Book 0.067*** 0.068*** 0.066*** 0.066***

(0.02) (0.02) (0.02) (0.02)
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Leverage 0.002 0.002 -0.001 -0.001

(0.02) (0.03) (0.02) (0.02)

Return on Assets -0.084*** -0.084*** -0.084*** -0.083***

(0.02) (0.02) (0.02) (0.02)

Return on Equity 0.044* 0.043* 0.045** 0.044**

(0.02) (0.02) (0.02) (0.02)

Stock Return 0.059** 0.058** 0.060** 0.060**

(0.03) (0.03) (0.03) (0.03)

Detrended Turnover 0.038* 0.038* 0.038* 0.038*

(0.02) (0.02) (0.02) (0.02)

NCSKEW 0.036* 0.036* 0.036* 0.036*

(0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.016 0.016 0.016 0.016

(0.08) (0.08) (0.08) (0.08)

CEO Depart 2Y Before 0.232*** 0.232*** 0.232*** 0.232***

(0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y Before 0.299*** 0.298*** 0.298*** 0.298***

(0.07) (0.07) (0.07) (0.07)

CEO Depart 0.049 0.049 0.048 0.048

(0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y After -0.108 -0.108 -0.111 -0.110

(0.07) (0.07) (0.07) (0.07)

Fixed effects Year, Year, Year, Year,
Industry Industry Industry Industry

Number of observations 16,202 16,202 16,202 16,202

Pseudo Log-likelihood -7,849.9 -7,849.9 -7,847.5 -7,847.6

Pseudo R-squared 0.022 0.022 0.023 0.023
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Table 5. 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 PCRASH, con-
stituting a dichotomous measure of stock price crashes in fiscal year t + 1. The main explana-
tory 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 re-
search 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 cap-
ital, and 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. 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)

Narrative FLS−MD&A 0.072*** 0.072*** 0.045** 0.046** 0.041**

(0.02) (0.02) (0.02) (0.02) (0.02)

R&D Sale -0.010*

(0.01)

R&D Asset -0.010*

(0.01)

Ln(Patents Cites) 0.047

(0.04)

Innovation Efficiency (R&D-Capital) 0.033

(0.03)

Innovation Efficiency (Cites-R&D-Capital) 0.041*

(0.02)

Sentiment−MD&A 0.083*** 0.083*** 0.069 0.073 0.063

(0.02) (0.02) (0.05) (0.05) (0.05)

Ln(Total Assets) -0.056** -0.056** -0.129*** -0.103** -0.122***

(0.03) (0.03) (0.04) (0.05) (0.05)
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Ln(Firm Age) -0.069*** -0.069*** -0.066 -0.052 -0.056

(0.02) (0.02) (0.05) (0.05) (0.06)

Market to Book 0.061*** 0.061*** 0.072** 0.071** 0.070**

(0.02) (0.02) (0.03) (0.03) (0.03)

Leverage 0.005 0.005 0.047 0.030 0.048

(0.02) (0.02) (0.04) (0.04) (0.05)

Return on Assets -0.092*** -0.092*** -0.077* -0.055 -0.044

(0.02) (0.02) (0.04) (0.04) (0.04)

Return on Equity 0.045* 0.045* 0.032 0.033 0.035

(0.02) (0.02) (0.04) (0.04) (0.04)

Stock Return 0.054** 0.054** 0.060 0.021 0.039

(0.03) (0.03) (0.05) (0.05) (0.06)

Detrended Turnover 0.035 0.035 0.033 0.037 0.034

(0.02) (0.02) (0.04) (0.04) (0.05)

NCSKEW 0.035* 0.035* -0.040 -0.039 -0.038

(0.02) (0.02) (0.04) (0.04) (0.04)

CEO Depart 3Y Before 0.019 0.019 0.002 -0.087 -0.104

(0.08) (0.08) (0.14) (0.16) (0.16)

CEO Depart 2Y Before 0.238*** 0.238*** 0.255** 0.267** 0.303**

(0.07) (0.07) (0.13) (0.13) (0.14)

CEO Depart 1Y Before 0.306*** 0.306*** 0.248** 0.291** 0.285**

(0.07) (0.07) (0.12) (0.12) (0.13)

CEO Depart 0.052 0.052 -0.042 0.042 -0.000

(0.07) (0.07) (0.13) (0.13) (0.14)

CEO Depart 1Y After -0.104 -0.104 -0.032 -0.032 0.021

(0.07) (0.07) (0.13) (0.14) (0.14)

Fixed effects Year, Year, Year, Year, Year,
Industry Industry Industry Industry Industry

Number of observations 16,202 16,202 5,049 4,623 4,387

Pseudo Log-likelihood -7,836.8 -7,836.8 -2,402.4 -2,214.7 -2,099.7

Pseudo R-squared 0.024 0.024 0.027 0.027 0.028
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Table 6. The effect of R&D managerial narrative disclosure on future stock price
crashes: Controlling for earnings management
This table presents logistic regression estimates examining the relation between R&D managerial
narrative disclosure and future stock price crashes. The dependent variable is PCRASH, 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 measure earnings
management. Specifically, these variables are Opacity, which is the three-year moving sum of the
absolute value of discretionary accruals, Depreciation, which is the depreciation expense divided
by sales, and R&D Cut, which is a binary variable set equal to one if a firm experiences a negative
change in research and development expenditure relative to the prior year, and zero otherwise.
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)

Narrative FLS−MD&A 0.071*** 0.071*** 0.071*** 0.072***

(0.02) (0.02) (0.02) (0.02)

Opacity -0.030 -0.030

(0.02) (0.02)

Depreciation -0.054 -0.052

(0.03) (0.03)

R&D Cut -0.065 -0.059

(0.06) (0.06)

Sentiment−MD&A 0.082*** 0.084*** 0.082*** 0.082***

(0.02) (0.02) (0.02) (0.02)

Ln(Total Assets) -0.060** -0.023 -0.056** -0.028

(0.03) (0.03) (0.03) (0.03)

Ln(Firm Age) -0.072*** -0.068*** -0.070*** -0.070***

(0.02) (0.02) (0.02) (0.02)

Market to Book 0.062*** 0.060*** 0.060*** 0.061***

(0.02) (0.02) (0.02) (0.02)

Leverage 0.007 0.001 0.007 0.003

(0.02) (0.03) (0.02) (0.03)
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Return on Assets -0.090*** -0.089*** -0.089*** -0.090***

(0.02) (0.02) (0.02) (0.02)

Return on Equity 0.044* 0.046** 0.045** 0.044*

(0.02) (0.02) (0.02) (0.02)

Stock Return 0.050* 0.050* 0.054* 0.044

(0.03) (0.03) (0.03) (0.03)

Detrended Turnover 0.035 0.035 0.035 0.033

(0.02) (0.02) (0.02) (0.02)

NCSKEW 0.034* 0.034* 0.034* 0.033*

(0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.018 0.017 0.018 0.017

(0.08) (0.08) (0.08) (0.08)

CEO Depart 2Y Before 0.238*** 0.237*** 0.240*** 0.238***

(0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y Before 0.308*** 0.306*** 0.307*** 0.309***

(0.07) (0.07) (0.07) (0.07)

CEO Depart 0.054 0.054 0.055 0.058

(0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y After -0.102 -0.101 -0.100 -0.096

(0.07) (0.07) (0.07) (0.07)

Fixed effects Year, Year, Year, Year,
Industry Industry Industry Industry

Number of observations 16,202 16,202 16,202 16,202

Pseudo Log-likelihood -7,836.8 -7,836.0 -7,837.1 -7,834.6

Pseudo R-squared 0.024 0.024 0.024 0.024
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Table 7. The effect of R&D managerial narrative disclosure on future stock price
crashes: Controlling for textual-related variables
This table presents logistic regression estimates examining the relation between R&D managerial
narrative disclosure and future stock price crashes. The dependent variable is PCRASH, 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 three textual-related variables sourced
from the Management’s Discussion and Analysis section of the 10-K filing following the dictionary
of Loughran and McDonald (2011). Specifically, these variables are Uncertainty−MD&A, which
is the percentage of words conveying uncertainty, Modal Weak−MD&A, which is the percentage
of the modal weak words, and Litigious−MD&A, which is the percentage of the words related to
litigation. The table also presents models including Readability, which is the natural logarithm
of the file size in megabytes of the SEC EDGAR “complete submission text file” for 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.

(1) (2) (3) (4) (5)

Narrative FLS−MD&A 0.066*** 0.070*** 0.071*** 0.070*** 0.066***

(0.02) (0.02) (0.02) (0.02) (0.02)

Uncertainty−MD&A 0.029 0.029

(0.02) (0.02)

Modal Weak−MD&A 0.009

(0.02)

Litigious−MD&A 0.010 0.013

(0.02) (0.02)

Readability 0.096 0.095

(0.06) (0.06)

Sentiment−MD&A 0.091*** 0.086*** 0.084*** 0.083*** 0.093***

(0.02) (0.02) (0.02) (0.02) (0.02)

Ln(Total Assets) -0.055** -0.056** -0.056** -0.071** -0.071**

(0.03) (0.03) (0.03) (0.03) (0.03)

Ln(Firm Age) -0.068*** -0.070*** -0.071*** -0.068*** -0.067***

(0.02) (0.02) (0.02) (0.02) (0.03)
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Market to Book 0.060*** 0.060*** 0.060*** 0.059*** 0.059***

(0.02) (0.02) (0.02) (0.02) (0.02)

Leverage 0.007 0.006 0.006 0.002 0.002

(0.02) (0.02) (0.02) (0.03) (0.03)

Return on Assets -0.089*** -0.089*** -0.089*** -0.088*** -0.088***

(0.02) (0.02) (0.02) (0.02) (0.02)

Return on Equity 0.045** 0.046** 0.046** 0.046** 0.046**

(0.02) (0.02) (0.02) (0.02) (0.02)

Stock Return 0.056** 0.055** 0.054** 0.059** 0.058**

(0.03) (0.03) (0.03) (0.03) (0.03)

Detrended Turnover 0.036 0.036 0.036 0.037* 0.037*

(0.02) (0.02) (0.02) (0.02) (0.02)

NCSKEW 0.035* 0.035* 0.035* 0.034* 0.034*

(0.02) (0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.018 0.018 0.018 0.017 0.016

(0.08) (0.08) (0.08) (0.08) (0.08)

CEO Depart 2Y Before 0.238*** 0.238*** 0.238*** 0.237*** 0.237***

(0.07) (0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y Before 0.306*** 0.306*** 0.305*** 0.305*** 0.305***

(0.07) (0.07) (0.07) (0.07) (0.07)

CEO Depart 0.053 0.052 0.052 0.050 0.050

(0.07) (0.07) (0.07) (0.07) (0.07)

CEO Depart 1Y After -0.103 -0.103 -0.104 -0.105 -0.105

(0.07) (0.07) (0.07) (0.07) (0.07)

Fixed effects Year, Year, Year, Year, Year,
Industry Industry Industry Industry Industry

Number of observations 16,202 16,202 16,202 16,202 16,202

Pseudo Log-likelihood -7,836.9 -7,837.6 -7,837.6 -7,836.4 -7,835.5

Pseudo R-squared 0.024 0.024 0.024 0.024 0.024
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Table 8. The effect of R&D managerial narrative disclosure on future stock price
crashes: Controlling for equity-based incentives and institutional ownership
This table presents logistic regression estimates examining the relation between R&D managerial
narrative disclosure and future stock price crashes. The dependent variable is PCRASH, 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 measure CEO incentives
and ownership by institutional investors. Specifically, these variables are Stock Incentives and
Option Incentives, which are the CEO stock and option holdings incentives ratio estimated as in
Bergstresser and Philippon (2006), respectively, as well as Transient Inst. Ownership, which is the
percentage of stock ownership in the firm by transient institutional investors as defined by Bushee
(1998, 2001). 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)

Narrative FLS−MD&A 0.072*** 0.075*** 0.068*** 0.072***

(0.02) (0.02) (0.02) (0.02)

Option Incentives 0.014 0.008

(0.03) (0.03)

Stock Incentives 0.009 0.014

(0.02) (0.03)

Transient Inst. Ownership 0.153*** 0.160***

(0.02) (0.03)

Sentiment−MD&A 0.090*** 0.084*** 0.087*** 0.093***

(0.02) (0.02) (0.02) (0.03)

Ln(Total Assets) -0.058* -0.057** -0.060** -0.062**

(0.03) (0.03) (0.03) (0.03)

Ln(Firm Age) -0.071*** -0.071*** -0.049* -0.054**

(0.03) (0.03) (0.03) (0.03)

Market to Book 0.058*** 0.068*** 0.061*** 0.063***

(0.02) (0.02) (0.02) (0.02)

Leverage -0.098*** -0.095*** -0.097*** -0.111***

Continued on the next page
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(0.03) (0.03) (0.03) (0.03)

Return on Assets 0.008 -0.002 0.007 0.002

(0.03) (0.03) (0.02) (0.03)

Return on Equity 0.044* 0.046* 0.037 0.039

(0.02) (0.02) (0.02) (0.03)

Stock Return 0.059** 0.057** 0.064** 0.068**

(0.03) (0.03) (0.03) (0.03)

Detrended Turnover 0.045* 0.035 0.028 0.028

(0.02) (0.02) (0.02) (0.02)

NCSKEW 0.034 0.033* 0.037* 0.042**

(0.02) (0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.026 0.044 0.022 0.064

(0.08) (0.08) (0.08) (0.09)

CEO Depart 2Y Before 0.253*** 0.255*** 0.247*** 0.272***

(0.07) (0.07) (0.07) (0.08)

CEO Depart 1Y Before 0.296*** 0.336*** 0.311*** 0.339***

(0.07) (0.07) (0.07) (0.07)

CEO Depart 0.069 0.054 0.064 0.093

(0.07) (0.07) (0.07) (0.08)

CEO Depart 1Y After -0.109 -0.058 -0.100 -0.047

(0.08) (0.07) (0.07) (0.08)

Fixed effects Year, Year, Year, Year,
Industry Industry Industry Industry

Number of observations 14,414 15,595 15,973 13,796

Pseudo Log-likelihood -6,970.3 -7,550.1 -7,706.1 -6,661.0

Pseudo R-squared 0.024 0.025 0.027 0.028
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Table 9. 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 depen-
dent variable is PCRASH, 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 Dis-
cussion 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. 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 ta-
ble) 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)

After -0.115 -0.125 -0.121 -0.177* -0.181* -0.175

(0.08) (0.08) (0.08) (0.10) (0.11) (0.11)

After*Narrative FLS−MD&A 0.114** 0.125** 0.134** 0.149* 0.152* 0.159*

(0.06) (0.06) (0.06) (0.08) (0.08) (0.09)

Sentiment−MD&A 0.014 -0.022

(0.07) (0.10)

Ln(Total Assets) -0.034 -0.038 0.411** 0.390*

(0.04) (0.04) (0.20) (0.20)

Ln(Firm Age) -0.033 -0.034 0.182 0.178

(0.04) (0.04) (0.24) (0.23)

Market to Book 0.011 0.012 0.041 0.042

(0.04) (0.04) (0.06) (0.06)

Leverage -0.006 -0.008 -0.097 -0.098

(0.04) (0.04) (0.09) (0.09)

Return on Assets -0.069* -0.063* -0.021 -0.017

(0.04) (0.04) (0.05) (0.05)

Return on Equity 0.099*** 0.100*** 0.092* 0.094*

(0.04) (0.04) (0.05) (0.05)

Stock Return 0.086** 0.086** 0.201*** 0.203***

(0.04) (0.04) (0.07) (0.07)

Detrended Turnover 0.031 0.030 0.075* 0.076*

Continued on the next page
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(0.03) (0.03) (0.04) (0.04)

NCSKEW 0.037 0.035 -0.107*** -0.109***

(0.03) (0.03) (0.04) (0.04)

CEO Depart 3Y Before 0.067 0.050

(0.12) (0.15)

CEO Depart 2Y Before 0.193* 0.171

(0.11) (0.15)

CEO Depart 1Y Before 0.311*** 0.319**

(0.11) (0.14)

CEO Depart 0.036 0.108

(0.11) (0.14)

CEO Depart 1Y After -0.084 -0.047

(0.12) (0.15)

Fixed effects Year, Year, Year, Year, Year, Year,
Industry Industry Industry Firm Firm Firm

Number of observations 5,889 5,874 5,874 4,903 4,889 4,889

Pseudo Log-likelihood -3,097.1 -3,080.3 -3,074.7 -2,546.4 -2,519.1 -2,515.5

Pseudo R-squared 0.026 0.029 0.031 0.107 0.115 0.116
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Table 10. 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 PCRASH, 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 Man-
agement’s Discussion and Analysis section of the 10-K filing. The baseline regression model is
estimated in subsamples based on a firm’s competitive environment (Competitiveness), manage-
rial power (Gindex) and investors’ attention (Number of Analysts). The High/Low Competitiveness
subsamples comprise observations as defined by the higher/lower tertiles of the Competitiveness.
The High/Low Gindex subsamples comprise observations as defined by the higher/lower tertiles of
the Gindex. The Number of Analysts subsamples comprise observations where the number of ana-
lysts 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)

Competitiveness Gindex Number of Analysts
High Low High Low ≥ 1 = 0

Narrative FLS−MD&A 0.070*** 0.097 -0.032 0.134*** 0.068*** 0.040

(0.02) (0.06) (0.10) (0.05) (0.02) (0.32)

Baseline Controls Yes Yes Yes Yes Yes Yes

Fixed effects Year, Year, Year, Year, Year, Year,
Industry Industry Industry Industry Industry Industry

Number of observations 5,092 5,047 2,865 3,873 15,566 534

Pseudo Log-likelihood -2,408.0 -2,432.8 -1,440.3 -1,719.9 -7,564.2 -218.2

Pseudo R-squared 0.034 0.036 0.046 0.048 0.024 0.132
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Table 11. 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 PCRASH, 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 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 higher/lower tertiles of the 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 greater than one (> 1) or equal or less than one (≤ 1). 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
subsamples 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 0.148*** 0.093** 0.061*** 0.285*** 0.066*** 0.080** 0.051*** 0.185*** 0.130** 0.061***

(0.05) (0.04) (0.02) (0.08) (0.02) (0.03) (0.02) (0.04) (0.06) (0.02)

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

Number of observations 2,947 4,728 14,800 1,330 5,878 10,309 12,963 3,212 754 15,409

Pseudo Log-likelihood -1,362.5 -2,343.2 -7,199.5 -576.3 -2,658.6 -5,135.5 -6,263.9 -1,529.5 -352.4 -7,441.7

Pseudo R-squared 0.046 0.033 0.023 0.101 0.031 0.026 0.022 0.056 0.096 0.024
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Appendices

Appendix A. Variable definitions

In this Appendix, we provide definitions for the variables used in our empirical analysis. The spe-
cific 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 [...].

Measures of 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=+2∑
i=−2

βi,jrMKT,w+i +
i=+2∑
i=−2

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.

PCRASH is a binary variable set equal to one if firm j experiences at least one crash week and
not a jump week during the fiscal year t, and zero otherwise. A “jump week” is defined as Rj,w ≥
µj,t + λ × σj,t. All quantities involved in the estimation of PCRASH are consistent with those
outlined in the CRASH definition.

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 estima-
tion of NCSKEW are consistent with those outlined in the CRASH definition.

Measures of 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,
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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 com-
bined with forward-looking statements (FLS). The dictionary featuring the R&D-related keywords
is shown in Appendix B, whilst FLS contains the word list of forward looking statements as per Li
(2010): “will,” “could,” “should,” “expect,” “anticipate,” “plan,” “hope,” “believe,” “can,” “may,”
“might,” “intend,” “project,” “forecast,” “objective” and “goal”. 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.

Baseline control variables

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.

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.

Measures of innovation activity and efficiency

R&D Sale is research and development expense (xrd) divided by total sales (sale).

Patents Cites is the number of firm’s patents granted weighted with their citations. To determine
the U.S. patents associated with each firm, we utilize the matched data set introduced by Kogan,
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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 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).

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 cumulative R&D ex-
penditure, 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).

Measures of earnings management

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).

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.

Measures of variables related to textual information

Uncertainty−x is the percentage of words conveying uncertainty (following the Loughran and Mc-
Donald, 2011 dictionary), where x designates the specific source of information used for estimation.
Accordingly, x ∈ {MD&A, RF , 10-K}, 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 10-K indicates that information is sourced from
the entire 10-K filing.

Modal Weak − x is the percentage of the modal weak words (following theLoughran and McDon-
ald, 2011 dictionary), where x designates the specific source of information used for estimation.
Accordingly, x ∈ {MD&A, RF , 10-K}, 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 10-K indicates that information is sourced from
the entire 10-K filing.

Litigious− x is the percentage of the words related to litigation (following the Loughran and Mc-
Donald, 2011 dictionary), where x designates the specific source of information used for estimation.
Accordingly, x ∈ {MD&A, RF , 10-K}, 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
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is sourced from the 10-K’s risk factors section, and 10-K indicates that information is sourced from
the entire 10-K filing.

Readability is the natural logarithm of the file size in megabytes of the SEC EDGAR “complete
submission text file”for the 10-K filing.

Measures of 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).

Measure of institutional ownership

Transient Inst. Ownership is the percentage of stock ownership in the firm by transient institu-
tional investors, following Bushee (1998, 2001).

Measures of external corporate governance

Competitiveness is the industry adjusted price-cost margin estimated as firm operating profit di-
vided by sales (sale). Firm operating profit is estimated by deducting from sales (sale), the cost of
goods sold (cogs) and selling, general, and administrative expenses (xsga).

Gindex is the number of anti-takeover provision proposed by Gompers et al. (2003).

Analysts is the total number of analysts covering the firm.

Measures of variables related to 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.
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Appendix B. R&D dictionary

This appendix provides the list of narrative R&D keywords and phrases used to classify a sen-
tence as an R&D-related disclosure. We utilize Merkley (2014) dictionary with a slight modification,
involving the addition of plural or singular forms of the lexical tokens present in the original version.

List of keywords and phrases
research and development, R&D, product development, research, development; research, engi-
neering, and development; research and product development; announced a collaboration/s; ap-
plication/s pending; applied for patent/s; breakthrough in; breakthrough innovation; claims in
this/these patent/s; clinical candidate; clinical data; clinical development/s; clinical program/s;
clinical study/ies; collaborative initiative/s; collaborative research; completion of key milestones;
conduct research; continuing development of; develop technology/ies; developing new product/s;
developing new technology/ies; development of new product/s; development of proprietary tech-
nology/ies; drug candidate; entering development; established a collaboration/s; evaluating the
potential of; filed patent/s; granted a patent/s; important patent/s; issued a patent/s; joint re-
search; joint venture to develop; key patent/s; new patent/s; new technology/ies; patent/s pending;
patent/s was/were awarded; pilot study/ies; preclinical data; preclinical development; product can-
didate; product engineering; project/s in development; received a patent/s; research and evaluation
project; research center/s; research collaboration/s; research collaborative/s; research development;
research facility/ies; research initiative/s; research operation/s; research pipeline; research pro-
gram/s; research project/s; research venture/s; safety study; technical development/s; technological
breakthrough; technology breakthrough; technology development; technology milestone.
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Appendix C. Managerial narratives and investor optimism

Table C1. Construct validity tests
This table reports OLS regression estimates for the relation between R&D managerial narrative
disclosure and growth opportunities (GO). The main explanatory variable is Narrative FLS−10K,
which measures the percentage of sentences containing forward-looking R&D-related keywords,
sourced from the M&DA section of the 10-K filing. For variable definitions and details of their cal-
culation, 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)

Narrative FLS−MD&A 0.082*** 0.081***

(0.03) (0.03)

R&D Expenditure 0.035 0.029

(0.03) (0.03)

Sentiment−MD&A -0.012 -0.014 -0.011

(0.01) (0.01) (0.01)

Return on Assets -0.285*** -0.285*** -0.287***

(0.04) (0.04) (0.04)

Ln(Total Assets) -0.007 -0.029 -0.022

(0.02) (0.02) (0.02)

Ln(Firm Age) 0.019 0.015 0.019

(0.02) (0.02) (0.02)

Market To Book 0.001 0.007 0.001

(0.02) (0.02) (0.02)

Leverage 0.308*** 0.305*** 0.309***

(0.02) (0.02) (0.02)

Return on Equity -0.143*** -0.148*** -0.143***

(0.02) (0.02) (0.02)

Stock Return -0.098*** -0.103*** -0.098***

(0.02) (0.02) (0.02)

Fixed effects Year, Year, Year,

Continued on the next page
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Industry Industry Industry

Number of Observations 15,842 15,842 15,842

R-squared 0.266 0.261 0.266
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1 Endogeneity treatments

In this section, we utilize multiple approaches to show that our findings are robust to

different endogeneity treatments and establish a causal relation between managerial rhetoric

and stock price crash risk. Broadly speaking, endogeneity may arise from three different

types of specification changes that can violate the assumption of having a strict exogenous

error term (Roberts and Whited 2013). In this context, we conduct several alternative

econometric approaches to address potential endogeneity concerns arising from these three

sources, i.e., unobserved heterogeneity, reverse causality, and measurement error. Further-

more, we circumvent endogeneity concerns by identifying an exogenous shock and comparing

the change in rhetoric for different firms as a reaction to the shock.

1.1 Unobserved heterogeneity

In order to achieve a relatively more powerful approach towards time-invariant omitted

variables we first include firm fixed effects in our baseline model. The firm-fixed effect

framework permits a tighter identification in the analysis by using within-firm variation to

identify coefficient estimates to investigate if the relation exists. This approach is beneficial

for mitigating endogeneity concerns and preventing spurious relations. Thus, we re-run our

baseline model with the inclusion of firm fixed effects, to address the issue of unobserved

omitted variables, other than those included in the previous analysis. The results presented

in Models (1) to (3) of Table IA1 confirm our previous inferences, by indicating that our

results are not driven by any omitted fixed variables.

We add high dimensional fixed effects to account for unobserved firm heterogeneity and

address any potential endogeneity and omitted variable bias (Gormley and Matsa (2014)).

This firm heterogeneity (i.e., unobserved firm-specific factors) may confound the estimation

of the effect of our variables of interest. By including high dimensional fixed effects, which

are interactions of firm quintiles (i.e., grouping firms into quintiles based on their basic

1



characteristics) and time dummies (i.e., indicator variables for different time periods), we

can capture some of this unobserved heterogeneity. Therefore, we adopt such a specification

by including the interaction of dummies for Size, Firm Age, Market to Book, Leverage,

Return on Assets, Return on Equity, Return, Dturn and Ncskew, with time dummies for

each quintile. The results presented in Models (4) to (6) of Table IA1 remain unchanged,

verifying the robustness of our findings to unobserved heterogeneity.

[Insert Table IA1, here]

1.2 Reverse causality

Our first approach toward mitigating reverse causality issues consists of the most com-

monly used method of relying on a lead-lagged relation, with stock price crash risk measured

at t+1 and the managerial rhetoric at t. Moreover, we constantly include the Ncskew in the

array of our main control variables to account for crash risk persistency as reported in earlier

investigations. These approaches are in line with existing crash studies that attempted to

propose an appropriate specification in this field (see e.g., Callen and Fang, 2013, 2015; Kim,

Wang, and Zhang, 2016; Andreou, Louca, and Petrou, 2017; An, Chen, Naiker, and Wang,

2020).

Besides these, swapping the two primary variables of the current study, the crash risk

with the managerial rhetoric, is another approach to examine whether there is a reverse

causality on their positive association. We perform several analyses by running six different

model specifications, including various combinations of time, industry and firm fixed effects,

to examine whether the current values of stock price crashes are related to future changes

in managerial rhetoric. Overall, the results reported in Table IA2 indicate that there is no

significant association between the stock price crash risk with the one year ahead managerial

rhetoric.

[Insert Table IA2, here]
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1.3 Measurement Error

We then move forward to examine another possible source of endogeneity which arises

when there is a discrepancy between the actual variable of interest and the proxy used

to quantify it. To do so, we re-run the baseline model after replacing our (continuous)

explanatory variable (i.e., managerial rhetoric) with a categorical variable featuring the

deciles, quantiles and tertiles of that variable. The results reported in Table IA3 confirm

that the crash risk forecasting power of managerial rhetoric is not driven by any measurement

error as the results remain unaffected.

[Insert Table IA3, here]

1.4 Tariff cuts as an exogenous shock

Finally, in this section, we aim to strengthen our inferences regarding the positive rela-

tion between the managerial rhetoric and crash risk by conducting a difference-in-difference

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

change of managerial rhetoric. The exogenous event of a tariff cut satisfies the requirements

of representing an ideal framework to establish causality. Import tariffs, as per Bernard,

Jensen, Redding, and Schott (2007) and Erdem and Tybout (2003), act as a significant

barrier of entry for foreign competition and accordingly minimize pressure exerted from

competitors. Additionally, according to Li and Zhan (2019), tariff cuts fulfil the exclusion

condition because they are not associated with firm-specific stock price crash risk, while at

the same time they enhance competition by encouraging imports. We assume that a tariff

cut will affect managerial rhetoric through the competition increase. This unexpected event

should cause an anticipated increase on our variable of interest, as a response to the recent

competitive pressure. Therefore, to further alleviate endogeneity issues, we examine how a

tariff cut, an exogenous event, alters managers’ narratological concepts employed, in terms

of their proclivity to shape and/or retain investors’ expectations through their disclosures.

3



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

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

year, and industry, as defined by NAIC number. Each observation is classified into its re-

spective state based on the district. Following the methodology outlined by Li and Zhan

(2019), we identify a tariff reduction within a specific industry-year when a change results

in at least a 3 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

indicator variable After, which takes a value of one if an industry has experienced a tariff

cut over the last 3 years. This variable, along with its interaction with managerial rhetoric,

has been integrated into our baseline models. The DiD setting enable us to estimate the

causal effect of the tariff cut on the relation between R&D narrative disclosure and stock

price crash risk. This DiD estimator (After*Narrative FLS−MD&A) captures the average

differential change in stock price crash risk in post-tariff cut period and provides an estimate

of the causal effect on the outcome of our interest. The results reported in Table IA4 show

a significant positive interaction term, implying that the significant variance in trade bar-

riers (through the exogenous tariff cut) does not eliminate the documented causal relation

between managerial rhetoric and the following period’s incidence of stock price crashes.

[Insert Table IA4, here]
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Tables

Table IA1. Endogeneity tests: Inclusion of firm-fixed effects and high dimensional
fixed effects
This table reports logistic regression estimates for the relation between narrative with one-year ahead
stock price crashes. The explanatory variables consist of two narrative proxies derived from textual
analysis of MD&A, denoted as Narrative FLS−MD&A and Narrative MD&A. The dependent vari-
able, PCRASH, is measured in fiscal year t+ 1, whereby all independent variables are measured in
fiscal year t. Detailed variable definitions are provided in the Appendix A. The estimates in Models
(1) and (2) include firm-fixed effects and year-fixed effects to control for time-invariant unobserved
firm heterogeneity and year characteristics, while Models (3) to (4) include high dimensional fixed
effects and industry-fixed effects to further control for unobserved firm heterogeneity and for un-
observed time-invariant effects pertaining to industry. The estimates reported are obtained using
the full sample with sufficient data to estimate the main control variables. All models include a
constant and baseline control variables. The standard errors are clustered at the firm level and
provided in parentheses. 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. The symbols ***, **, and *
denote two-tailed statistical significance at the 1%, 5%, and 10% level, respectively.

(1) (2) (4) (5)

Narrative FLS−MD&A 0.116*** 0.085***

(0.03) (0.02)

Narrative MD&A 0.110*** 0.074***

(0.03) (0.02)

Sentiment−MD&A 0.117*** 0.116*** 0.091*** 0.090***

(0.04) (0.04) (0.02) (0.02)

Ln(Total Assets) 0.547*** 0.547***

(0.10) (0.10)

Ln(Firm Age) -0.143 -0.135

(0.11) (0.11)

Market to Book 0.121*** 0.120***

(0.03) (0.03)

Leverage -0.072 -0.070

(0.04) (0.04)

Return on Assets -0.073* -0.073*

(0.04) (0.04)

Return on Equity 0.013 0.013

(0.03) (0.03)

Stock Return 0.130*** 0.130***

Continued on the next page
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(0.04) (0.04)

Dturn 0.066** 0.066**

(0.03) (0.03)

Ncskew -0.129*** -0.129***

(0.02) (0.02)

CEO Depart 3Y Before -0.082 -0.083 0.040 0.039

(0.10) (0.10) (0.09) (0.09)

CEO Depart 2Y Before 0.159* 0.158* 0.230*** 0.228***

(0.09) (0.09) (0.08) (0.08)

CEO Depart 1Y Before 0.255*** 0.255*** 0.295*** 0.293***

(0.09) (0.09) (0.07) (0.07)

CEO Depart 0.015 0.016 0.052 0.051

(0.09) (0.09) (0.07) (0.07)

CEO Depart 1Y After -0.127 -0.125 -0.095 -0.094

(0.09) (0.09) (0.08) (0.08)

Year, Year, Industry, Industry,

Fixed effects Firm Firm High dimensional High dimensional

Number of observations 13,529 13,529 16,196 16,196

Pseudo Log-likelihood -6,554.0 -6,555.2 -7,310.6 -7,312.6

Pseudo R-squared 0.101 0.101 0.089 0.089
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Table IA2. Endogeneity tests: Reverse Causality
This table reports OLS regression estimates for the relation between PCRASH with one-year ahead
narrative. The main depended variables consist of two narrative proxies derived from textual anal-
ysis of MD&A, denoted as Narrative FLS−MD&A and Narrative MD&A. The estimates reported
are obtained using the full sample with sufficient data to estimate the main control variables, which
consists of 16,202 firm-year observations. The dependent variables are measured in fiscal year t+1,
whereby the independent variable (PCRASH ) is measured in fiscal year t. Detailed variable def-
initions are provided in the Appendix A. The fixed effects included are displayed in each model
separately. All models include a constant and baseline control variables. The standard errors are
clustered at the firm level and provided in parentheses. 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.
The symbols ***, **, and * denote two-tailed statistical significance at the 1%, 5%, and 10% level,
respectively.

Narrative Narrative Narrative Narrative

FLS−MD&A MD&A FLS−MD&A MD&A

(1) (2) (3) (4)

PCRASH 0.032 0.027 0.019 0.015

(0.03) (0.02) (0.03) (0.02)

Sentiment−MD&A -0.038*** -0.030*** -0.029*** -0.018*

(0.010) (0.011) (0.009) (0.010)

Ln(Total Assets) -0.021 -0.032** -0.018 -0.006

(0.015) (0.015) (0.028) (0.026)

Ln(Firm Age) -0.096*** -0.113*** -0.280** -0.441***

(0.025) (0.029) (0.116) (0.131)

Market to Book 0.078*** 0.084*** 0.015* 0.020**

(0.027) (0.026) (0.008) (0.009)

Leverage -0.034* -0.059*** 0.005 -0.018

(0.018) (0.019) (0.026) (0.023)

Return on Assets 0.036** 0.049*** -0.013 -0.007

(0.015) (0.016) (0.010) (0.010)

Return on Equity -0.069** -0.072*** -0.007 -0.009

(0.028) (0.026) (0.011) (0.009)

Stock Return -0.076*** -0.096*** -0.013 -0.027*

(0.016) (0.016) (0.018) (0.016)

Dturn -0.002 -0.006 0.015 0.014

(0.013) (0.011) (0.019) (0.014)

Continued on the next page
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Ncskew -0.003 -0.000 -0.011* -0.006

(0.006) (0.006) (0.006) (0.006)

CEO Depart 3Y Before 0.007 0.010 -0.008 -0.005

(0.032) (0.031) (0.027) (0.025)

CEO Depart 2Y Before -0.019 -0.002 -0.024 -0.010

(0.026) (0.026) (0.027) (0.025)

CEO Depart 1Y Before -0.041* -0.041* -0.039 -0.038

(0.025) (0.024) (0.031) (0.026)

CEO Depart -0.039* -0.032 -0.040 -0.036

(0.023) (0.023) (0.028) (0.025)

CEO Depart 1Y After -0.043** -0.050** -0.027 -0.026

(0.021) (0.020) (0.026) (0.022)

Year, Year, Year, Year,

Fixed effects Industry Industry Firm Firm

Number of observations 16,202 16,202 16,202 16,202

R-squared 0.158 0.258 0.393 0.561
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Table IA3. Endogeneity tests: Measurement Error
This table reports logistic regression estimates for the relation between narrative with one-year ahead
stock price crashes. The main explanatory variables consist of three alternative categorical variables
derived from ranking the narrative proxy Narrative FLS−MD&A, in 10, 5 and 3 groups, respectively.
The estimates reported are obtained using the full sample with sufficient data to estimate the
main control variables, which consists of 16,202 firm-year observations. The dependent variable,
PCRASH, is measured in fiscal year t+ 1, whereby all independent variables are measured in fiscal
year t. Detailed variable definitions are provided in the Appendix A. The estimates include industry-
fixed effects and year-fixed effects to control for unobserved time-invariant effects pertaining to
industry and year characteristics, respectively. All models include a constant and baseline control
variables. The standard errors are clustered at the firm level and provided in parentheses. 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. The symbols ***, **, and * denote two-tailed statistical
significance at the 1%, 5%, and 10% level, respectively.

(1) (2) (3)

Narrative FLS−MD&A-10groups 0.026***

(0.01)

Narrative FLS−MD&A-5groups 0.053***

(0.02)

Narrative FLS−MD&A-3groups 0.084***

(0.03)

Sentiment−MD&A 0.092*** 0.090*** 0.092***

(0.02) (0.02) (0.02)

Ln(Total Assets) -0.036** -0.037** -0.036**

(0.02) (0.02) (0.02)

Ln(Firm Age) -0.125*** -0.126*** -0.125***

(0.05) (0.05) (0.05)

Market to Book 0.061*** 0.062*** 0.062***

(0.02) (0.02) (0.02)

Leverage 0.009 0.007 0.008

(0.02) (0.02) (0.02)

Return on Assets -0.091*** -0.090*** -0.091***

(0.02) (0.02) (0.02)

Return on Equity 0.043* 0.042* 0.043*

(0.02) (0.02) (0.02)

Stock Return 0.054** 0.053* 0.054**

(0.03) (0.03) (0.03)

Continued on the next page
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Dturn 0.037* 0.037* 0.037*

(0.02) (0.02) (0.02)

Ncskew 0.034* 0.034* 0.034*

(0.02) (0.02) (0.02)

CEO Depart 3Y Before 0.017 0.017 0.016

(0.08) (0.08) (0.08)

CEO Depart 2Y Before 0.236*** 0.235*** 0.235***

(0.07) (0.07) (0.07)

CEO Depart 1Y Before 0.302*** 0.302*** 0.301***

(0.07) (0.07) (0.07)

CEO Depart 0.049 0.049 0.048

(0.07) (0.07) (0.07)

CEO Depart 1Y After -0.106 -0.105 -0.106

(0.07) (0.07) (0.07)

Year, Year, Year,

Fixed effects Industry Industry Industry

Number of observations 16,202 16,202 16,202

Pseudo Log-likelihood -7,839.2 -7,840.5 -7,839.4

Pseudo R-squared 0.024 0.023 0.024
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Table IA4. Endogeneity tests: Setting for hyping investors’ expectations (before and
after the tariff cut):
This table reports logistic regression estimates for the relation between narrative with one-year ahead
stock price crashes. The main explanatory variable consists of the narrative proxy derived from
textual analysis of MD&A, denoted as Narrative FLS−MD&A. The dependent variable, PCRASH,
is measured in fiscal year t + 1, whereby all independent variables are measured in fiscal year t.
The estimates in Models (1) to (3) include industry-fixed effects and year-fixed effects to control
for unobserved time-invariant effects pertaining to industry and year characteristics, while Models
(4) to (6) include firm-fixed effects and year-fixed effects to control for time-invariant unobserved
firm heterogeneity and year characteristics, respectively. All models include a constant and baseline
control variables. Detailed variable definitions are provided in the Appendix A. The standard errors
are clustered at the firm level and provided in parentheses. 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. The symbols ***, **, and * denote two-tailed statistical significance at the 1%, 5%, and 10%
level, respectively.

(1) (2) (3) (4) (5) (6)

After -0.115 -0.125 -0.121 -0.177* -0.181* -0.175

(0.08) (0.08) (0.08) (0.10) (0.11) (0.11)

After*Narrative FLS−MD&A 0.114** 0.125** 0.134** 0.149* 0.152* 0.159*

(0.06) (0.06) (0.06) (0.08) (0.08) (0.09)

Sentiment−MD&A 0.014 -0.022

(0.07) (0.10)

Ln(Total Assets) -0.034 -0.038 0.411** 0.390*

(0.04) (0.04) (0.20) (0.20)

Ln(Firm Age) -0.033 -0.034 0.182 0.178

(0.04) (0.04) (0.24) (0.23)

Market to Book 0.011 0.012 0.041 0.042

(0.04) (0.04) (0.06) (0.06)

Leverage -0.006 -0.008 -0.097 -0.098

(0.04) (0.04) (0.09) (0.09)

Return on Assets -0.069* -0.063* -0.021 -0.017

(0.04) (0.04) (0.05) (0.05)

Return on Equity 0.099*** 0.100*** 0.092* 0.094*

(0.04) (0.04) (0.05) (0.05)

Stock Return 0.086** 0.086** 0.201*** 0.203***

(0.04) (0.04) (0.07) (0.07)

Dturn 0.031 0.030 0.075* 0.076*

Continued on the next page
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(0.03) (0.03) (0.04) (0.04)

Ncskew 0.037 0.035 -0.107*** -0.109***

(0.03) (0.03) (0.04) (0.04)

CEO Depart 3Y Before 0.067 0.050

(0.12) (0.15)

CEO Depart 2Y Before 0.193* 0.171

(0.11) (0.15)

CEO Depart 1Y Before 0.311*** 0.319**

(0.11) (0.14)

CEO Depart 0.036 0.108

(0.11) (0.14)

CEO Depart 1Y After -0.084 -0.047

(0.12) (0.15)

Year, Year, Year, Year, Year, Year,

Fixed effects Industry Industry Industry Firm Firm Firm

Number of observations 5,889 5,874 5,874 4,903 4,889 4,889

Pseudo Log-likelihood -3,097.1 -3,080.3 -3,074.7 -2,546.4 -2,519.1 -2,515.5

Pseudo R-squared 0.026 0.029 0.031 0.107 0.115 0.116
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Table IA5. Excerpts from 10-Ks (Item 7)
Source: EDGAR — Company Filings

Company

Name

Filing Date Period of

Report

Extract from Item 7 ChatGPT Interpretation

Agouron

Pharmaceuticals

Inc

1996-09-19 1996-06-30 The Company believes that its current cap-

ital resources, existing contractual commit-

ments and the proceeds from a secondary

public offering in July 1996 (see Note 9) are

sufficient to maintain its current and planned

operations through fiscal 1998. This belief

is based on current research and clinical de-

velopment plans, anticipated working capi-

tal requirements associated with the planned

commercial launch of VIRACEPT during fis-

cal 1997, the current regulatory environment,

historical industry experience in the develop-

ment of therapeutic drugs and general eco-

nomic conditions.

1. Based on the provided statements, it sug-

gests that the company has positive future

prospects. The company believes that it has

enough capital resources, contractual com-

mitments, and proceeds from a public offer-

ing to sustain its operations through fiscal

1998. This indicates a level of financial sta-

bility and confidence in the company’s ability

to meet its planned objectives.

2. These statements create positive expec-

tations. The company’s belief is supported

by current research and clinical development

plans, anticipated working capital require-

ments, regulatory environment, historical in-

dustry experience, and general economic con-

ditions. By considering these factors, the

company is expressing optimism about its

ability to navigate the market successfully

and achieve its goals.

3. These statements are likely to fuel investor

optimism. The company’s confidence in its

capital resources, contractual commitments,

and planned operations through fiscal 1998

Continued on the next page
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suggests a positive outlook. The mention of

a planned commercial launch of VIRACEPT

during fiscal 1997 further indicates a poten-

tial revenue-generating opportunity. This

combination of financial stability, planned

operations, and anticipated market success

can generate optimism among investors who

may see the company as having strong

growth potential.

Allen Tele-

com Inc

1997-03-27 1996-12-31 In the past few years, the Company has sig-

nificantly increased its research and develop-

ment and new product engineering costs in

order to keep pace with the technological ad-

vances in the industry. The Company an-

ticipates that this trend will continue as PCS

and cellular systems are implemented and ex-

panded and the Company strives to develop

ancillary products, including software prod-

ucts, for the wireless telephony industry.

1. Based on the provided statements, the

company has positive future prospects. The

company has been investing significantly in

research and development and new product

engineering costs to keep up with technolog-

ical advances in the industry. This suggests

that the company is actively innovating and

adapting to the changing market, which can

enhance its competitiveness and growth po-

tential.

2. These statements create positive expecta-

tions. The mention of the company’s antici-

pation for the trend of increased investment

in research and development and new prod-

uct engineering costs implies that the com-

pany is proactive in addressing industry ad-

vancements and expanding its product offer-

ings. This indicates a focus on staying rele-

vant and meeting the evolving needs of the

wireless telephony industry, which can be

Continued on the next page

16



seen as positive by stakeholders.

3. These statements are likely to fuel in-

vestor optimism. The company’s commit-

ment to investing in research and develop-

ment and new product engineering costs indi-

cates a forward-thinking approach. Investors

may view this as a sign that the company

is positioning itself for future success and

growth. The emphasis on developing ancil-

lary products, including software products,

for the wireless telephony industry further in-

dicates a proactive stance towards capturing

market opportunities. Collectively, these fac-

tors can generate optimism among investors

regarding the company’s potential for future

success and profitability.

Amazon

Inc

1999-12-31 2000-09-08 We intend to continue to expand our oper-

ations by promoting new or complementary

products or sales formats and by expanding

the breadth and depth of our product and

service offerings.

In addition to ongoing investments in our

Web stores and infrastructure, we intend

to increase investments in products, services

and international expansion.

1. Based on the provided statements, the

company has positive future prospects. The

company states its intention to expand its op-

erations by promoting new or complementary

products, sales formats, and expanding the

breadth and depth of its product and service

offerings. This indicates a growth-oriented

approach and suggests that the company is

actively working to enhance its market pres-

ence and meet evolving customer needs.

2. These statements create positive expec-

tations. The company’s intention to expand

operations and invest in product, service, and

Continued on the next page
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international expansion signifies a proactive

strategy for growth. By emphasizing ongoing

investments in web stores and infrastructure,

as well as increased investments in various ar-

eas, the statements demonstrate a commit-

ment to strengthening the company’s capa-

bilities and reaching a wider customer base.

These factors generate positive expectations

for the company’s future prospects.

3. These statements are likely to fuel investor

optimism. The company’s focus on expand-

ing operations, investing in various aspects of

the business, and broadening its product and

service offerings can be viewed positively by

investors. It indicates a proactive approach

to capturing market opportunities and stay-

ing ahead of the competition. Investors gen-

erally seek companies with growth potential

and a strategic outlook, which can fuel op-

timism about the company’s future perfor-

mance and attract investment.

Apple Inc 2015-09-26 2015-10-28 The Company continues to believe that fo-

cused investments in R&D are critical to

its future growth and competitive position

in the marketplace and are directly related

to timely development of new and updated

products that are central to the Company’s

core business strategy.

1. Based on the provided statements, the

company has positive future prospects. The

statement emphasizes the company’s belief in

the significance of focused investments in re-

search and development (R&D) for its future

growth and competitive position in the mar-

ketplace. This suggests that the company

recognizes the importance of innovation and
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product development to drive its success.

2. These statements create positive expecta-

tions. The statement underscores the com-

pany’s belief that focused investments in

R&D are critical to its future growth. It high-

lights the direct relationship between R&D

investments and the timely development of

new and updated products that align with

the company’s core business strategy. This

indicates a proactive approach to staying

competitive and meeting market demands,

which generates positive expectations for the

company’s ability to innovate and remain rel-

evant.

3. These statements are likely to fuel investor

optimism. The company’s belief in the criti-

cality of R&D investments for future growth

and competitive positioning can instill confi-

dence in investors. The emphasis on the di-

rect link between R&D investments and the

development of central products reinforces

the company’s commitment to strategic inno-

vation. Investors generally value companies

that prioritize research and development as

it can lead to new revenue streams, market

expansion, and long-term success.

Bio-Techne

Corp

1997-09-26 1997-06-30 Also included in research and development in

fiscal 1997 and 1996 is $400,000 per year re-

lated to a Research and Development Agree-

1. Based on the provided statements, it sug-

gests that the company has positive future

prospects. The mention of research and
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ment with Cistron Biotechnology, Inc. Man-

agement of the Company believes that R&D

Systems will continue to develop new prod-

ucts.

development (R&D) expenses, including the

Research and Development Agreement with

Cistron Biotechnology, Inc., indicates a com-

mitment to innovation and product develop-

ment. The management’s belief in the com-

pany’s ability to develop new products fur-

ther supports positive future prospects.

2. These statements create positive expec-

tations. The inclusion of R&D expenses,

particularly the specific mention of the Re-

search and Development Agreement, signifies

an active investment in innovation. This in-

dicates that the company is actively work-

ing on advancing its product portfolio. The

management’s belief in the company’s ability

to develop new products reinforces the pos-

itive expectations for the company’s future

prospects.

3. These statements may fuel investor op-

timism. The company’s inclusion of R&D

expenses and the Research and Develop-

ment Agreement can be viewed as positive

signs by investors. It demonstrates the com-

pany’s commitment to research and innova-

tion, which are often seen as drivers of future

growth and competitiveness. The manage-

ment’s belief in the company’s ability to de-

velop new products further adds to investor

optimism, as it suggests confidence in the

company’s prospects for continued success
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and product innovation.

Ebay 2006-02-24 2005-12-31 We anticipate that we will continue to devote

significant resources to product development

in the future as we add new features and func-

tionality to the Marketplaces, Payments and

Communications businesses.

The headcount growth was focused on hiring

new employees for various platform develop-

ment initiatives at eBay and PayPal in ad-

dition to our international expansion of both

platforms.

1. Based on the provided statements, the

company has positive future prospects. The

anticipation of devoting significant resources

to product development indicates a com-

mitment to innovation and enhancing the

company’s offerings in the Marketplaces,

Payments, and Communications businesses.

This suggests a focus on growth and staying

competitive in the market.

2. These statements create positive expec-

tations. The company’s intention to devote

significant resources to product development

and add new features and functionality to its

businesses indicates a proactive approach to

meet evolving customer needs and enhance

user experiences. This implies a commitment

to innovation and improvement, which gener-

ates positive expectations for the company’s

future prospects.

3. These statements are likely to fuel investor

optimism. The company’s focus on product

development, including the addition of new

features and functionality, demonstrates a

commitment to staying at the forefront of the

market. Investors often value companies that

prioritize innovation and invest in enhancing

their offerings. Additionally, the mention of

headcount growth for platform development
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initiatives and international expansion fur-

ther reinforces the company’s commitment

to growth and market reach. These factors

are likely to fuel investor optimism about the

company’s potential for future success and

profitability.

Exelixis Inc 2007-02-27 2006-12-29 Utilizing our library of more than four million

compounds, we integrate high-throughput

processes, medicinal chemistry, bioinformat-

ics, structural biology, and early in vivo test-

ing in parallel to characterize thousands of

compounds, a process that is designed to en-

able us to move with speed in research and

development.

We have established collaborations with ma-

jor pharmaceutical and biotechnology com-

panies based on the strength of our exper-

tise in biology, drug discovery and develop-

ment that allow us to retain economic par-

ticipation in compounds and support addi-

tional development of our proprietary prod-

ucts. Through these collaborations, we ob-

tain license fees, research funding, a share

of the profits and the opportunity to receive

milestone payments and royalties from re-

search results and subsequent product devel-

opment activities.

1. Based on the provided statements, the

company has positive future prospects. The

statements highlight the company’s utiliza-

tion of a vast library of compounds and in-

tegration of various processes, such as high-

throughput processes, medicinal chemistry,

bioinformatics, structural biology, and early

in vivo testing. This indicates a strong focus

on research and development and suggests a

commitment to advancing their pipeline of

proprietary products.

2. These statements create positive expec-

tations. The company’s emphasis on utiliz-

ing a range of scientific processes in paral-

lel to characterize thousands of compounds

showcases an efficient and comprehensive ap-

proach to research and development. The

establishment of collaborations with major

pharmaceutical and biotechnology compa-

nies further indicates recognition of the com-

pany’s expertise in biology, drug discovery,

and development. These factors contribute

to positive expectations regarding the
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company’s ability to generate novel com-

pounds and achieve success in the market.

3. These statements are likely to fuel in-

vestor optimism. The company’s collabora-

tions with major industry players and the

associated benefits, such as license fees, re-

search funding, profit sharing, milestone pay-

ments, and royalties, are positive indicators.

Investors typically value strong collabora-

tions, as they can provide financial stability,

validate the company’s expertise, and offer

potential revenue streams. These statements

suggest a favorable business environment for

the company and may foster optimism among

investors.

Incyte Corp 2003-03-28 2002-12-31 The restructuring programs will have little

impact on our therapeutic discovery and de-

velopment programs as we intend to continue

to invest in research and development for

our therapeutic discovery and development

efforts.

1. Based on the provided statements, the

company has positive future prospects. The

statement indicates that the restructuring

programs will have little impact on the com-

pany’s therapeutic discovery and develop-

ment programs. This suggests that the com-

pany intends to maintain its investment in

research and development for these efforts,

indicating a commitment to innovation and

growth in the therapeutic sector.

2. These statements create positive expec-

tations. The company’s intention to con-

tinue investing in research and development

for therapeutic discovery and development
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efforts despite undergoing restructuring pro-

grams indicates a prioritization of these ac-

tivities. This suggests a proactive approach

to innovation and product development, gen-

erating positive expectations for the com-

pany’s future prospects.

3. These statements may fuel investor opti-

mism. The company’s commitment to main-

taining investment in research and develop-

ment for therapeutic discovery and can be

viewed positively by investors. Investors typ-

ically value companies that prioritize innova-

tion and recognize its importance in driving

growth and success. The statement’s empha-

sis on the company’s intention to continue

investing in these areas can generate opti-

mism among investors about the company’s

future performance and potential for devel-

oping successful therapies.

Innoviva

Inc

2010-02-26 2009-12-31 In October 2009, GSK and Theravance an-

nounced that the first patient had com-

menced treatment in the Phase 3 program to

develop a next-generation combination treat-

ment for patients with chronic obstructive

pulmonary disease (COPD).

1. Based on the provided statement, the

company has positive future prospects. The

announcement of the initiation of a Phase

3 program for the development of a next-

generation combination treatment for pa-

tients with chronic obstructive pulmonary

disease (COPD) suggests the company is ac-

tively working on advancing its pipeline and

addressing a significant medical need. This

indicates a positive outlook for the company’s
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future prospects.

2. These statements create positive expec-

tations. The mention of the Phase 3 pro-

gram demonstrates that the company has

progressed to an advanced stage of clinical

development. This indicates a potential con-

fidence in the efficacy and safety of the treat-

ment being developed. The focus on a next-

generation combination treatment further

suggests innovation and a commitment to im-

proving therapeutic options, generating pos-

itive expectations for the company’s future

performance.

3. These statements may fuel investor op-

timism. The announcement of the Phase

3 program and the development of a next-

generation combination treatment for COPD

can be viewed positively by investors. In-

vestors often value companies that are ac-

tively engaged in advanced stages of clinical

development, as it indicates progress towards

potential market approval. The focus on ad-

dressing a significant medical need and devel-

oping an innovative treatment can generate

optimism about the company’s potential for

future success and profitability.

Intel Corp 2010-02-22 2009-12-26 With the launch of our 32nm products and

fourth quarter record shipments of micropro-

cessor units, we are entering 2010 in a strong

1. Based on the provided statements, the

company has positive future prospects. The

statements highlight the launch of 32nm
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competitive position as we continue deliver-

ing improvements in our product offerings

through the “tick-tock” manufacturing pro-

cess technology and product development ca-

dence.

We are also focusing on the development of

a new highly scalable, many-core architec-

ture aimed at parallel processing, the simul-

taneous use of multiple cores to execute a

computing task. This architecture will ini-

tially be used as a software development plat-

form for graphics and throughput comput-

ing (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 applica-

tions.

products, record shipments of microprocessor

units, and improvements in product offerings

through the ”tick-tock” manufacturing pro-

cess technology and product development ca-

dence. This indicates a strong competitive

position and a focus on delivering advance-

ments in their product lineup.

2. These statements create positive expec-

tations. The mention of the launch of new

products, record shipments, and a focus on

continuous improvements through manufac-

turing process technology and product de-

velopment cadence indicates a commitment

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 ded-

ication to advancing its technology offerings.

These factors generate positive expectations

for the company’s future performance.

3. These statements are likely to fuel in-

vestor optimism. The company’s achieve-

ments, such as the launch of new products,

record shipments, and a commitment to con-

tinuous improvements, are positive indicators

for investors. Investors generally value com-

panies that demonstrate a strong competitive

position, innovation, and a focus on staying

ahead of market trends. The mention of the
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development 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

growth potential and market opportunities.

National

Service

Industries

Inc

1997-11-20 1997-08-31 Sales growth of continuing businesses is ex-

pected to exceed 5.0 percent, given the con-

tinued strength in the lighting equipment

market and growth initiatives in the chem-

ical and envelope segments.

1. Based on the provided statement, the com-

pany has positive future prospects. The ex-

pectation of sales growth exceeding 5.0 per-

cent indicates an optimistic outlook for the

company’s continuing businesses. The state-

ment also mentions the continued strength

in the lighting equipment market and growth

initiatives in the chemical and envelope seg-

ments, suggesting favorable market condi-

tions and strategic efforts to drive growth.

2. These statements create positive expec-

tations. The expectation of sales growth ex-

ceeding 5.0 percent, along with the mention

of continued strength in the lighting equip-

ment market and growth initiatives in spe-

cific segments, indicate a positive outlook for

the company. These factors suggest that the

company is well-positioned to benefit from fa-

vorable market conditions and its own growth

initiatives.

3. These statements are likely to fuel investor

optimism. The expectation of sales growth

exceeding 5.0 percent, coupled with the men-

tion of favorable market conditions and
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growth initiatives, can instill confidence in

investors. Investors generally value compa-

nies that demonstrate the potential for rev-

enue growth and capitalize on market oppor-

tunities. These statements suggest a positive

trajectory for the company’s future perfor-

mance, which can fuel investor optimism.

Nektar

Therapeu-

tics

2011-03-01 2010-12-31 In addition to advancing our proprietary pro-

grams that are currently in clinical devel-

opment, we are committed to continuing to

make significant investments to advance new

opportunities from our earlier stage research

discovery pipeline.

We expect research and development expense

will substantially increase over the next sev-

eral years.

We plan to continue to advance our most

promising early research drug candidates into

preclinical development with the objective to

advance these early stage research programs

to human clinical studies over the next sev-

eral years.

1. Based on the provided statements, the

company has positive future prospects. The

statements indicate a commitment to advanc-

ing both proprietary programs in clinical de-

velopment and new opportunities from ear-

lier stage research discovery. This suggests a

focus on innovation, pipeline expansion, and

potential future growth.

2. These statements create positive expec-

tations. The company’s commitment to ad-

vancing both existing and new programs in-

dicates a proactive approach to research and

development. The mention of substantial in-

vestments to advance opportunities from the

research discovery pipeline and the expec-

tation of a substantial increase in research

and development expenses further reinforces

the company’s dedication to innovation and

product development. These factors gener-

ate positive expectations for the company’s

future prospects.

3. These statements are likely to fuel investor
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optimism. The company’s commitment

to advancing promising early-stage research

drug candidates and the objective of advanc-

ing these programs to human clinical stud-

ies over the next several years can be viewed

positively by investors. Investors generally

value companies that demonstrate a strong

research pipeline and a strategic approach to

drug development. These statements indi-

cate a proactive and growth-oriented strat-

egy, which can fuel investor optimism about

the company’s potential for future success

and value creation.

Novellus

Systems

Inc

2005-03-15 2004-12-31 We continue to work closely with our cus-

tomers and make substantial investments in

research and development in order to con-

tinue delivering innovative products which

enhance productivity for our customers and

utilize the latest technology. We believe

these investments have positioned us for fu-

ture growth.

Our significant investments in R&D over the

past several years reflect our strong commit-

ment to the continuous improvement of our

current product lines and the development

of new products and technologies. We con-

tinue to believe that significant investment in

R&D is required to remain competitive, and

we plan to continue to invest in new products

1. Based on the provided statements, the

company has positive future prospects. The

statements highlight the company’s commit-

ment to working closely with customers,

making substantial investments in research

and development, delivering innovative prod-

ucts, and utilizing the latest technology. This

indicates a focus on continuous improve-

ment, staying competitive, and positioning

the company for future growth.

2. These statements create positive expecta-

tions. The company’s emphasis on working

closely with customers, investing in research

and development, and delivering innovative

products suggests a proactive approach to

meeting customer needs and market
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and enhancement of our current product

lines.

We devote a significant portion of our per-

sonnel and financial resources to research and

development programs, and we seek to main-

tain close relationships with our customers in

order to remain responsive to their product

needs. Our success will depend on our ability

to accurately predict evolving industry stan-

dards, to develop innovative solutions and

improve existing technologies, to win market

acceptance of our new and advanced tech-

nologies and to manufacture our products in

a timely and cost-effective manner and in

a manner that addresses changing customer

needs.

To ensure the functionality and reliability of

our future product introductions or product

improvements, we incur substantial research

and development costs early in development

cycles, before we can confirm the technical

feasibility or commercial viability of a prod-

uct or product improvement.

demands. The commitment to continuous

improvement and development of new prod-

ucts and technologies generates positive ex-

pectations for the company’s future perfor-

mance.

3. These statements are likely to fuel investor

optimism. The company’s focus on main-

taining close relationships with customers,

investing in research and development, and

addressing evolving industry standards in-

dicates a commitment to staying ahead of

the competition and meeting customer de-

mands. Investors generally value companies

that prioritize innovation, market responsive-

ness, and the ability to adapt to changing

customer needs. These statements demon-

strate the company’s efforts in these areas

and are likely to fuel investor optimism about

the company’s potential for future success

and market acceptance.

Oracle

Corp

2017-06-27 2017-05-31 We focus our development efforts on improv-

ing the performance, security, operation and

integration of these differing technologies to

make them more cost-effective and easier to

deploy, manage and maintain for our cus-

tomers and to improve their computing

1. Based on the provided statements, the

company has positive future prospects. The

statements indicate a focus on improving the

performance, security, operation, and inte-

gration of technologies to enhance customer

experience and computing performance
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performance relative to our competitors. Af-

ter the initial purchase of Oracle products

and services, our customers can continue to

benefit from our research and development

efforts and deep IT expertise by purchas-

ing and renewing Oracle support offerings for

their on-premise deployments, which may in-

clude product enhancements that we period-

ically deliver to our products, and/or by re-

newing their SaaS, PaaS and IaaS contracts

with us.

On a constant currency basis, we expect that

our total cloud and on-premise software rev-

enues generally will continue to increase due

to:

- expected growth in our cloud SaaS, PaaS

and IaaS offerings;

- continued demand for our on-premise soft-

ware products and software license updates

and product support offerings, including the

high percentage of customers that renew

their software license updates and product

support contracts; and

- contributions from our acquisitions.

We believe all of these factors should con-

tribute to growing our cloud and on-premise

software revenues, which should enable us to

continue to make investments in research and

development.

relative to competitors. This suggests a com-

mitment to innovation and addressing cus-

tomer needs, which bodes well for future

prospects.

2. These statements create positive expecta-

tions. The emphasis on improving technolo-

gies, making them more cost-effective, easier

to deploy, manage, and maintain, indicates a

proactive approach to product development

and customer satisfaction. The mention of

product enhancements periodically delivered

and the option to renew support offerings and

contracts further reinforces the company’s

commitment to ongoing improvements and

customer value. These factors generate pos-

itive expectations for the company’s future

performance.

3. These statements are likely to fuel in-

vestor optimism. The company’s focus on

continuous development efforts, deep IT ex-

pertise, and customer support offerings can

be viewed positively by investors. Investors

generally value companies that prioritize in-

novation, customer satisfaction, and the abil-

ity to adapt to changing technological needs.

The statements highlight the company’s com-

mitment to these aspects, which can fuel in-

vestor optimism about the company’s growth

potential and its ability to retain and expand

its customer base.
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Orchestra

Therapeu-

tics Inc

1999-03-30 1998-12-31 The Company may receive as much as $77
million as a result of this agreement, includ-

ing license and milestone payments of $45
million, payments to support research and

development of $18 million and $14 million

to purchase the Company’s common stock,

priced at a premium to the market, subject

to certain rights of termination by Agouron.

The Company also expects research and de-

velopment costs to increase as it continues

clinical trials related to a potential rheuma-

toid arthritis therapy.

Research and development expenses should

also continue to rise in the foreseeable future

due to expanding preclinical and clinical test-

ing of the Company’s proposed gene therapy

and cancer treatments.

1. Based on the provided statements, the

company has positive future prospects. The

statements mention potential payments from

an agreement, including license and mile-

stone payments, as well as investments to

support research and development. The ex-

pectations of increasing research and devel-

opment costs and expanding preclinical and

clinical testing indicate a commitment to in-

novation and the development of potential

therapies. These factors suggest positive fu-

ture prospects for the company.

2. These statements create positive expecta-

tions. The mention of potential payments, in-

vestments in research and development, and

the expansion of preclinical and clinical test-

ing signifies a proactive approach to advanc-

ing the company’s therapies and product

pipeline. These statements indicate a com-

mitment to growth and innovation, which

generates positive expectations for the com-

pany’s future performance.

3. These statements are likely to fuel investor

optimism. The potential payments from the

agreement, along with the commitment to re-

search and development and expanding test-

ing, indicate a strong focus on product devel-

opment and growth opportunities. Investors

generally value companies that actively in-

vest in research and development and have
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potential milestones and partnerships in

place. These statements are likely to fuel in-

vestor optimism about the company’s poten-

tial for future success and profitability.

PDL Bio-

Pharma

Inc

1997-02-13 1996-12-31 The Company’s revenues to date have con-

sisted, and for the near future are expected

to consist, principally of research and devel-

opment funding, licensing and signing fees

and milestone payments from pharmaceutical

companies under collaborative research and

development and licensing agreements.

1. Based on the provided statements, the

company has positive future prospects. The

statements indicate that the company’s rev-

enues have consisted mainly of research and

development funding, licensing and signing

fees, and milestone payments from pharma-

ceutical companies. This suggests that the

company has established collaborative re-

search and development agreements and li-

censing deals, which can be indicative of po-

tential future product advancements and rev-

enue streams.

2. These statements create positive expecta-

tions. The mention of research and develop-

ment funding, licensing and signing fees, and

milestone payments implies that the com-

pany is actively engaged in partnerships and

collaborations with pharmaceutical compa-

nies. This suggests that the company’s tech-

nologies or products are of interest to indus-

try players, which can create positive expec-

tations for potential future revenue genera-

tion and product development.

3. These statements may fuel investor opti-

mism. The company’s reliance on research
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and development funding, licensing and sign-

ing fees, and milestone payments from phar-

maceutical companies indicates an estab-

lished presence in the industry and a po-

tential for future growth. Investors often

value companies that have secured collabo-

rative agreements and partnerships, as these

can provide revenue stability and opportu-

nities for further development. These state-

ments can fuel investor optimism about the

company’s ability to attract funding and gen-

erate positive outcomes from its collaborative

efforts.

Precision

Castparts

Corp

1998-06-26 1998-03-29 Sales to the general industrial, energy and

automotive markets are expected to grow at

rates higher than the underlying economic

growth of those markets as we plan to fo-

cus significant attention on additional mar-

ket penetration and continued development

of new products.

1. Based on the provided statements, the

company has positive future prospects. The

statements indicate an expectation of sales

growth in the general industrial, energy, and

automotive markets at rates higher than the

underlying economic growth. This suggests

that the company has strategic plans in place

to focus on market penetration and new

product development, indicating a positive

outlook for future growth.

2. These statements create positive expec-

tations. The expectation of sales growth at

rates higher than the underlying economic

growth, combined with the company’s focus

on additional market penetration and new

product development, suggests a proactive
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approach to expanding its market presence.

These statements indicate a belief in the com-

pany’s ability to outperform the broader mar-

ket and generate growth, creating positive ex-

pectations for its future performance.

3. These statements may fuel investor opti-

mism. The expectation of sales growth at

rates higher than the underlying economic

growth and the focus on market penetration

and new product development are likely to

be viewed positively by investors. Investors

generally value companies that demonstrate

the potential for market outperformance and

have clear strategies for growth. These state-

ments can fuel investor optimism about the

company’s future prospects, as they suggest a

commitment to expanding market share and

developing innovative products.

Enanta

Pharma-

ceuticals

Inc

2018-11-29 2018-09-30 At any given time, we typically have several

active early stage research and drug discov-

ery projects.

We expect that our research and development

expenses will continue to increase in the fu-

ture as we advance our RSV, NASH, PBC,

and HBV programs.

We also have a program to discover and de-

velop new chemical entities for the treatment

of HBV.

1. Based on the provided statements,

the company has positive future prospects.

The statements indicate that the company

has several active early stage research and

drug discovery projects, suggesting a robust

pipeline of potential therapies. The expec-

tation of increasing research and develop-

ment expenses to advance programs targeting

RSV, NASH, PBC, and HBV further rein-

forces the company’s commitment to innova-

tion and addressing significant medical needs.
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2. These statements create positive expec-

tations. The mention of active early stage

research and drug discovery projects indi-

cates ongoing efforts to expand the com-

pany’s product pipeline. The expectation

of increasing research and development ex-

penses to advance specific programs target-

ing various diseases suggests a proactive ap-

proach to therapeutic development. These

statements generate positive expectations for

the company’s future prospects in terms of

pipeline growth and potential breakthroughs

in addressing diseases.

3. These statements are likely to fuel in-

vestor optimism. The presence of several ac-

tive early stage research and drug discovery

projects demonstrates the company’s

dedication to innovation and developing

novel therapies. The expectation of increas-

ing research and development expenses indi-

cates a commitment to advancing the tar-

geted programs. Investors generally value

companies with strong pipelines and a focus

on research and development. These state-

ments can fuel investor optimism about the

company’s potential for future success, mar-

ket growth, and the possibility of bringing

new treatments to market.
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Tenneco

Inc

1999-03-10 1998-12-31 On July 21, 1998, Tenneco announced that

its Board of Directors had authorized man-

agement to develop a broad range of strate-

gic alternatives designed to better realize the

long-term value of its businesses for its share-

owners.

This, other new product introductions, ac-

quisitions including Richter Manufacturing,

and the higher growth rate of Specialty Pack-

aging’s market segments should lead to vol-

ume increases.

1. Based on the provided statements, the

company has positive future prospects. The

statements indicate that the company is ac-

tively exploring strategic alternatives to en-

hance long-term value for its shareholders.

This suggests a proactive approach to im-

proving the company’s performance and indi-

cates a positive outlook for future prospects.

2. These statements create positive expec-

tations. The mention of new product intro-

ductions, acquisitions, and the expected vol-

ume increases in Specialty Packaging’s mar-

ket segments implies growth opportunities for

the company. The focus on diversifying re-

search and development activities and en-

tering collaborative agreements indicates a

proactive approach to innovation and poten-

tial revenue generation. These statements

generate positive expectations for the com-

pany’s future performance.

3. These statements may fuel investor op-

timism. The company’s efforts to explore

strategic alternatives, engage in new prod-

uct introductions, acquisitions, and diversify

research and development activities can be

viewed positively by investors. Investors gen-

erally value companies that actively seek op-

portunities for growth and revenue diversifi-

cation. The mention of ongoing discussions

Continued on the next page
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with pharmaceutical companies regarding

strategic research and product development

agreements further reinforces potential rev-

enue and cash flow opportunities. These

statements are likely to fuel investor opti-

mism about the company’s potential for fu-

ture success and value creation.

Vertex

Pharma-

ceuticals

Inc

2004-03-15 2003-12-31 We have elected to diversify our research

and development activities across a relatively

broad array of investment opportunities, due

in part to the high risks associated with the

biotechnology and pharmaceutical business.

We focus our efforts both on programs which

we expect to control throughout the devel-

opment and commercialization process, and

programs which we expect will be conducted

in the development and commercial phase

principally by a collaborative partner.

Based on the value that we believe we have

built through research and development in-

vestments in certain of our drug discovery

and development programs and our percep-

tion of the level of interest in certain of our

programs among some potential collabora-

tors, we believe that we could enter into addi-

tional collaborative agreements in 2004 which

could be material to our business.

In addition, we are currently in discussions

with pharmaceutical companies regarding

1. Based on the provided statements, the

company has positive future prospects. The

statements indicate that the company has

chosen to diversify its research and develop-

ment activities to mitigate the high risks as-

sociated with the biotechnology and pharma-

ceutical business. This suggests a proactive

approach to managing risk and pursuing mul-

tiple investment opportunities, which can en-

hance the company’s future prospects.

2. These statements create positive expecta-

tions. The focus on diversifying research and

development activities and entering into col-

laborative agreements implies a strategic ap-

proach to innovation and revenue generation.

The mention of building value through re-

search and development investments and the

perception of interest from potential collabo-

rators further reinforces the positive outlook.

These statements generate positive expecta-

tions for the company’s future performance.

3. These statements may fuel investor

Continued on the next page
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strategic research and product development

agreements, and the successful conclusion of

such discussions may result in additional rev-

enue and cash flow in 2004.

optimism. The company’s ongoing discus-

sions with pharmaceutical companies regard-

ing strategic research and product develop-

ment agreements indicate potential opportu-

nities for additional revenue and cash flow.

Investors generally value companies that ac-

tively seek collaborations and partnerships

to drive growth and diversify their revenue

streams. These statements can fuel investor

optimism about the company’s potential for

future success, market expansion, and value

creation.

Comverse

Technology

Inc

1998-03-30 1997-12-31 The Company believes that opportunities for

large installations will continue to grow in

both its commercial and government mar-

kets, and intends to continue to expand its

research and development, manufacturing,

sales and marketing and product support ca-

pabilities in anticipation of such growth.

The increase in research and development ex-

penditures reflects the Company’s concentra-

tion on enhancing the range of features and

capabilities of its existing product lines and

developing new generations of its products.

The Company believes that these efforts are

essential for the continuing competitiveness

of its product offerings and for positioning

itself to participate in future growth oppor-

tunities in both the commercial and

1. Based on the provided statements, the

company has positive future prospects. The

statements indicate that the company be-

lieves opportunities for large installations will

continue to grow in both commercial and

government markets, and it plans to expand

various capabilities in anticipation of such

growth. This suggests a positive outlook for

the company’s future prospects and its abil-

ity to capture market opportunities.

2. These statements create positive expecta-

tions. The focus on expanding research and

development, manufacturing, sales and mar-

keting, and product support capabilities in-

dicates a commitment to enhancing existing

product lines and developing new generations

of products. This suggests a proactive

Continued on the next page
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government sectors. approach to innovation, product improve-

ment, and market expansion. These state-

ments generate positive expectations for the

company’s future performance.

3. These statements may fuel investor opti-

mism. The company’s belief in the growth

potential of large installations in both com-

mercial and government markets, along with

its intentions to expand capabilities, po-

sitions the company for future opportuni-

ties. Investors generally value companies

that proactively invest in research and devel-

opment, enhance product offerings, and po-

sition themselves for market growth. These

statements are likely to fuel investor op-

timism about the company’s potential for

future success, market expansion, and in-

creased competitiveness.
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