Strategic complexity in disclosure®

Cyrus Aghamollal Kevin Smith?*

December 29, 2022

Abstract

Extensive evidence suggests that managers strategically choose the complexity of
their descriptive disclosures. However, their motives in doing so appear mixed, as
complex disclosures are used to obfuscate in some cases and as a means of informative
communication in others. Building on these observations, we first i dentify a novel
stylized fact: disclosure complexity is non-monotonic in firm p erformance. We then
develop a model of disclosure complexity that incorporates the dual roles of complexity
and can explain this stylized fact. In the model, a manager discloses to investors of
heterogeneous sophistication and can adjust the complexity of the disclosure to either
provide more precise information or to obfuscate. In equilibrium, the manager issues
a complex disclosure upon observing both highly positive and negative news. The
market may therefore react more positively to complex information releases than to
simple releases, which is at odds with the conventional wisdom that negative news is
more often complexified.
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“For more than forty years, I've studied the documents that public companies file.
Too often, I've been unable to decipher just what is being said or, worse yet, had to
conclude that nothing was being said. [...] Maybe we simply don’t have the technical
knowledge to grasp what the writer wishes to convey. Or perhaps the writer doesn’t
understand what he or she is talking about. In some cases, moreover, I suspect that
a less-than scrupulous issuer doesn’t want us to understand a subject it feels legally

obligated to touch upon.”

——Warren Buffett, 1998.1

1 Introduction

Corporate disclosures often include descriptive information regarding firm performance. For
example, in the MD&A, press releases, and conference calls, firms may explain losses and
discuss long-term strategy, products in development, or changes in contractual terms. Man-
agers generally have considerable latitude in how they convey this information to the capital
market, influencing not just its breadth and precision, but also its complexity, i.e., how acces-
sible the information is to investors. Managerial discretion over the complexity of narrative
disclosures—which accounts for roughly 80% of the content of annual reports—has recently
been of significant interest in the empirical literature. In some cases, managers add complex-
ity to disclosures in order to convey more detailed and precise information (e.g., Loughran
and McDonald (2014), Lang and Stice-Lawrence (2015), Guay et al. (2016), Bushee et al.
(2018), Chychyla et al. (2019), Cohen et al. (2020)), while in others, managers do so to
reduce investors’ ability to understand the content of disclosures (e.g., Li (2008), Ertugrul
et al. (2017), Lo et al. (2017), Kim et al. (2018), deHaan et al. (2020)).2

Managerial use of disclosure complexity in these distinct ways suggests that classical
disclosure theory likely will fail to explain observed patterns in disclosure complexity. This
theory considers situations in which managers choose between two types of disclosure, one
of which is always more informative than the other, and predicts that managers with better
news will choose the more informative disclosure (e.g., Dye (1985)). In Figure 1, we show that
this intuitive prediction cannot readily explain managers’ choices of disclosure complexity.

This figure identifies a new stylized fact: according to several standard empirical metrics,

!The excerpt is from the preface of Securities and Exchange Commission (1998).

2Relatedly, in a large-scale survey of public company executives, Graham et al. (2005) document that
“some CFOs admit that they do not mind ‘fuzziness’ in bad news disclosures” (p. 65). Relatedly, Solomon
(2012), Cohen et al. (2013), and Dzielinski et al. (2016) find that managers “spin” or obscure bad news
releases.



Figure 1: Disclosure complexity and performance. We separate the three-day cumulative ab-
normal return around firms’ earnings announcement dates for each firm-quarter from 1994Q1 to
2019Q3 into ten bins, from low to high. We then calculate the average complexity for each bin
using the respective measure. Section 6.2 provides further detail regarding the data and measures.
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firms with both highly positive and negative news issue disclosures that are more complex
than those of firms with intermediate news. (We later confirm this relation using regression
analyses.) This demonstrates the need for a novel theory to explain managers’ choice of
disclosure complexity—a demand that has also been espoused by a recent review of the
empirical complexity literature, Blankespoor et al. (2020).3

In this paper, we develop a model in which a manager chooses the complexity of a disclo-

3In particular, Blankespoor et al. (2020) note that “the literature has spent little time modeling the effects
of disclosure processing costs on managers’ disclosure decisions or other corporate actions. [...] More broadly,
the effects of processing costs on disclosure decisions is an area where empirical research (reviewed below)
has moved substantially beyond the existing analytical literature” (p. 11, 34), and that such models “can
help researchers develop more well-grounded and complete empirical predictions, including predictions that
incorporate non-monotonic relations and competing influences of multiple processing costs” (p. 10). Our
study helps to fill this gap in the theoretical literature.



sure, where complexity can be used both as a means to convey more precise information or to
reduce investor understanding. In addition to addressing why managers with extreme news
are more likely to issue complex disclosures, our model aims to shed light on the following
questions: What are the expected market reactions to simple versus complex disclosure?
How does disclosure complexity depend upon the sophistication of a firm’s investor base and
how does it vary across industries?

In our setting, a firm manager is obligated to disclose a piece of news to the market, but
she can adjust both the informativeness of this disclosure and whether it is simple or complex.
The market consists of sophisticated and unsophisticated investors. Both classes of investors
understand simple information, but only sophisticated investors understand complex infor-
mation. The manager is subject to a natural constraint: in order to raise the disclosure’s
informativeness, she must increase its complexity. This captures the need to provide tech-
nical details or to use complex language in order to convey additional information. The
manager can also raise the disclosure’s complexity without increasing its informativeness.
This reflects her ability to add irrelevant details or “pseudo-signals” to the disclosure or to
use unnecessarily technical language. In sum, the manager can choose among three types of
disclosure: (i) simple disclosure, (i) “complex informative” disclosure, which is complex and
more informative than simple disclosure, and (i7) “obfuscated” disclosure, which is complex
and relatively uninformative.

Importantly, all investors in our model observe whether the firm’s disclosure is simple
or complex. This feature captures the notion that investors may readily observe the length
of and diction used in a disclosure, even if they do not fully understand its implications for
firm value. Thus, in equilibrium, the manager’s choice of disclosure complexity serves as a
signal of the manager’s information to investors. For instance, investors might infer that
a manager using complex language possesses positive news and is seeking to communicate
this news precisely. Alternatively, investors might infer that the manager possesses negative
news and is seeking to obfuscate this news. As is common in disclosure models, to prevent
a trivial unravelling equilibrium, we assume that with some probability the manager is
constrained in her disclosure choice. This represents the possibility that some managers are
non-strategic, unconcerned with short-term prices, or that regulation in conjunction with
their (unobservable) transactions requires them to disclose in a particular way (e.g., Lang
and Stice-Lawrence (2015), Guay et al. (2016), Aghamolla et al. (2021)).

As a concrete example of a scenario captured by these assumptions, consider a man-
ager who has qualitative information regarding the potential success of a new technology
in development and is compelled to discuss the technology due to market pressure or lit-

igation concerns. The manager can attempt to convey her information to the market in



a simple way by providing high-level projections without accompanying detail to support
the assertions. By omitting potentially complicated information concerning the specifics of
the technology, investors are left with a limited understanding of the project’s impact on
future performance. Alternatively, the manager can provide a more technical and complete
description of the technology’s promise. While this enables industry experts to fully assess
the manager’s news, it renders the disclosure uninterpretable to other investors. Finally,
the manager can instead provide excessive technical detail that is largely irrelevant to the
situation at hand. While more adept investors can parse through such detail and recognize
its insignificance, unsophisticated investors would be unable, or find it too costly, to do so.

As illustrated by this example, complex informative disclosure has two offsetting effects
relative to simple disclosure: sophisticated investors find such disclosure more informative,
but unsophisticated investors find it entirely uninformative. We focus on the case in which
the manager can convey more information to the average investor by issuing a complex
informative than a simple disclosure. This occurs when either the firm’s investor base is
relatively sophisticated or attempting to simplify the disclosure entails significant informa-
tion loss. Our first result is that any equilibrium takes the form of a strategic complexity
equilibrium, whereby the manager chooses complex informative disclosure when she observes
sufficiently positive news, simple disclosure when she observes intermediate news, and ob-
fuscated disclosure when she observes sufficiently negative news. Thus, the relation between
complexity in disclosure and firm performance is non-monotonic and, consistent with Figure
1, exhibits a U-shape.

The manager’s disclosure choice in such an equilibrium reflects a trade-off between the
informativeness of her disclosure to the average investor and investors’ inferences from her
disclosure choice. When the manager has extremely positive or negative news, her decision
is transparent: in this case, she primarily aims to maximize or minimize the market’s reac-
tion to this news, respectively. Thus, the manager chooses the most and least informative
disclosures, i.e., complex informative and obfuscated disclosure, respectively. The reason
that the manager chooses simple disclosure when she has intermediate news is more subtle.
In fact, we show that there can exist two types of strategic complexity equilibria that are
distinguished by the range of signals that prompt the manager to choose simple disclosure
and her incentives for doing so.

In the first type of equilibrium, which always exists, the manager provides a simple
disclosure when she has moderately negative news. Intuitively, upon observing such news,
the manager aims to temper the reaction to her disclosure. This inclines her towards selecting
either simple or obfuscated disclosure. While obfuscating would lead to a smaller response to

the disclosure, in equilibrium, investors know that the manager obfuscates whenever she has



very negative news. Moreover, sophisticated investors would recognize that the disclosure
was obfuscated and discount the firm. Therefore, the manager instead prefers to issue a
simple disclosure. Surprisingly, this implies that the average price reaction to simple news is
negative (i.e., aggregate market beliefs are updated downwards), while the average response
to complex news is positive. Furthermore, in this equilibrium, complex disclosure is more
likely to reflect information provision, as opposed to obfuscation. These findings are at odds
with the conventional wisdom that bad news is more often complexified.

A second equilibrium also exists when simple and complex informative disclosure provide
a similar amount of information to the average investor. In this equilibrium, the manager
provides a simple disclosure when she has, on average, moderately positive news. In this case,
unsophisticated investors draw a negative inference upon observing a complex disclosure,
causing the firm’s price to decline on average following complex news. Because simple and
complex informative disclosure provide roughly the same amount of information, when the
manager observes intermediate news, she is primarily concerned with avoiding this negative
inference. This leads the manager to select simple disclosure.

We next perform numerical analyses that reveal that both types of strategic complexity
equilibria exhibit common features. First, when a firm’s investor base is less sophisticated
or the information loss from conveying information in a simple manner is small, the firm is
more likely to issue complex disclosure. Intuitively, in any equilibrium, the manager is on the
margin between simple and obfuscated disclosure when she possesses moderately negative
news. Thus, when simple information becomes relatively more informative, the manager is
more inclined to obfuscate to reduce the reaction to her news.

Next, even when complex disclosure typically reflects obfuscation and thus is not very
informative, it generates more price volatility than simple disclosure. The reason is that, in
equilibrium, the manager issues complex disclosure when she has either highly positive or
negative news, which merits a large price reaction. Finally, we show that despite offering
little information, obfuscated disclosure can generate more disagreement among investors
than complex informative disclosure. This results from the fact that only sophisticated
investors recognize that such disclosure has been obfuscated, which offers them an additional
information advantage over unsophisticated investors.

The non-monotonic relation between news and complexity that our model predicts is
starkly at odds with the existing empirical literature, which typically focuses on linear spec-
ifications (e.g., Li (2008)). We conclude by conducting an exploratory empirical analysis
of the functional relationship between managers’ private information and the complexity of
quarterly reports (10-Q). We proxy for complexity using multiple textual measures drawn

from prior literature. Moreover, given that the manager’s private information is partially im-



pounded into prices via sophisticated investors’ demand, we proxy for this information using
announcement-date returns. Consistent with our model’s predictions and Figure 1, we find
a U-shaped relationship that is stronger among firms with high institutional ownership and
robust to controlling for non-discretionary complexity. These findings suggest that future
research on disclosure complexity may benefit from incorporating nonlinear specifications or

separately considering the cases in which firms possess highly positive and negative news.

1.1 Related literature

Our study relates to the stream of literature that considers disclosure and complexity. Carlin
(2009) examines strategic price complexity in a model where multiple firms independently
choose the difficulty for consumers to understand their price of a homogeneous financial
product. The composition of expert consumers (analogous to sophisticated investors in
the current setting) is a decreasing function of the aggregate difficulty in understanding
prices within the industry. Firms follow a mixed strategy in equilibrium over prices and
difficulty, which generates price dispersion for the identical product. Among other differences,
our study varies as we allow complexity to increase informativeness of the disclosure for
sophisticated investors, and we allow the firm to have private information when making the
complexity decision.

Similar to Carlin (2009), obfuscation in prices has also been investigated by Carlin and
Manso (2011), Ellison and Wolitzky (2012), and Gu and Wenzel (2014).* These studies
generally consider firm incentives to obfuscate prices within a consumer search framework.
Our setting adds to this literature as we consider firm incentives when complexity may be
information-increasing, in light of the potential for mimicry through obfuscation. A few
papers consider the connection between the precision of information and disclosure choices.
Langberg and Sivaramakrishnan (2008) consider a manager’s voluntary disclosure decision
in the presence of an analyst who can potentially learn and reveal the precision of the
disclosed information. The equilibrium is one where the manager has a greater tolerance
for imprecision when disclosing good news relative to bad news. Hughes and Pae (2004)
and Lee (2019) investigate voluntary disclosure of the precision of a public signal when
there is uncertainty as to the manager’s endowment of such information, and Penno (1996)
analyzes precision choice of subsequent mandatory disclosure following the release of a public

signal. Titman and Trueman (1986) consider a model of IPOs where going-public firms can

4Carlin et al. (2013) present experimental evidence of the effect of complexity on asset trading behav-
ior. They find that participants were significantly less likely to engage in trade in the complex treatment,
suggesting that adverse selection concerns are amplified if the agent believes they face a more informed
counterparty.



provide more precise information at a cost by using a high-quality auditor. Our model varies
from these studies as we examine the trade-off between informativeness and accessibility of
disclosure in a setting with heterogeneous investors.

In a Bayesian persuasion framework, Michaeli (2017) examines a setting where a manager
with misaligned preferences can choose both the ex ante precision of disclosure and the
fraction of investors who observe this signal. Michaeli (2017) finds that the manager makes
an informative signal observable to only a subset of investors. In contrast, in our model we
assume that the manager makes the disclosure decision when she has private information
regarding the firm value and that, while all investors observe the disclosure, investors are
heterogeneous in their ability to process the information.

Myatt and Wallace (2012), Chen et al. (2017), Avdis and Banerjee (2019), and Liang
and Zhang (2019) consider models in which certain disclosures are exogenously “clearer”
or “more objective” than others, in that agents’ posterior means given such disclosures are
more highly correlated. In these studies, the signals investors derive from the disclosure are
of identical quality independent of the clarity of the disclosure. The notion of simplicity
versus complexity we consider is related but distinct: simpler signals in our setting lead
investors to receive signals of more homogeneous quality. This not only implies that their
posterior means are more highly correlated, but also that their expected posterior variances
are more similar.

As unsophisticated investors in our setting have uncertainty regarding the quality of
complex disclosures, or model relates to studies that examine disclosure with uncertainty
over precision, such as Subramanyam (1996), Kirschenheiter and Melumad (2002), and Beyer
(2009). Our paper also relates to studies that entail signaling in disclosure, such as Teoh
and Hwang (1991), Beyer and Dye (2012), and Aghamolla et al. (2021). In our setting,
complexity is a decision by the manager after she has observed private information, and
thus the choice of complexity itself conveys information.” Chen et al. (2020) examine the
interaction of manipulation and disclosure accessibility; investors can exert costly effort to
uncover manipulation if supplementary disclosure is made accessible. They show a separating
equilibrium where only bad firms manipulate and make their disclosures inaccessible, but
this equilibrium is sensitive to the degree of information asymmetry. Our model differs as
we allow complexity to increase informativeness for one group of investors and we do not
consider manipulation.

Our paper is also related to the literature that incorporates heterogeneous investors in

disclosure. Dye (1998) extends the Dye (1985) framework to allow some investors to observe if

SRelatedly, Bertomeu and Cheynel (2013) present a theory of standard setting and find that higher quality
standards chosen under competition carry a positive signaling value.



the manager has received information. Another class of models examine disclosure incentives
when some investors may be better informed than others, such as Fishman and Hagerty
(2003), Bertomeu et al. (2011), Kumar et al. (2016), Einhorn (2018), Petrov (2020), and
Banerjee et al. (2022). The current setting incorporates a similar feature, as sophisticated
investors are better able to interpret complex information, thus being more informed for
certain disclosure choices. In contrast to these models, however, we allow discretion over the
quality of disclosure, which permits the manager to affect the degree of heterogeneity among
investors.

Finally, our empirical methodology builds upon other recent work that documents non-
monotonic relationships between characteristics of firms’ disclosures and features of their in-
formation environments. For instance, Fang et al. (2017) documents an inverse-U shaped re-
lation between errors and bias in accounting, and Samuels et al. (2021) finds a non-monotonic
relation between public scrutiny and misreporting. Moreover, Kim et al. (2021) documents
a non-monotonic relation between disclosure frictions and the prevalence voluntary disclo-
sure, and Bertomeu et al. (2022) documents a non-monotonic relation between voluntary

disclosure and investor attention.

2 Model

We consider a firm whose manager receives a private signal regarding the firm’s value that
she must disclose to the market. We let § denote the expected firm value given this signal,
and, moving forward, refer to y as the manager’s private information. The manager faces a
market composed of a continuum of investors. Investors are heterogeneous in the sense that
a fraction x € [0, 1] are sophisticated, while the remaining portion 1 — y are unsophisticated.
We denote the density function of § as f(-), its distribution function as F'(-), and its mean
by 1 = E(y). We assume g has support on [y, yg], where y;, and yy can be arbitrary real
numbers, or can be —oo or oo, respectively.

We seek to capture the phenomenon that managers often have latitude to present their
information in a complex or simple manner; however, to communicate information precisely,
managers must increase its complexity. For example, technology firms may possess obscure
details on their product development. Moreover, managers can observe and disclose perfor-
mance metrics whose value is ambiguous to those not familiar with their industry. Managers
may also discuss the legal details of their contracts with large customers or their derivative
hedging practices. At the same time, we wish to capture the potential for managers to arti-
ficially add complexity to their disclosures without conveying additional details in order to

obfuscate their information. To capture these possibilities parsimoniously and to allow for



tractable analysis, we introduce the following three disclosure choices:

o Simple disclosure. The manager can choose to disclose the information through a
simple or uncomplicated disclosure. In this case, sophisticated and unsophisticated
investors both observe a signal Ag, which takes the following form. With probability
ps € (0,1), the signal Ag reveals the manager’s private information y and otherwise
provides no information. This feature captures the notion that, due to its simplicity,
information is lost to the capital market. For example, a disclosure with insufficient
details prevents investors from making an informative judgment on the future impact
of the signal.® We assume that all investors are aware of the type of disclosure; that

is, the fact that the disclosure is “simple” is common knowledge.

o Complex informative disclosure. The manager can alternatively choose to provide suf-
ficient detail such that the implications of the disclosed information can be adequately
understood. However, the additional complexity in disclosure prevents unsophisticated
investors from understanding the information. Formally, when the manager chooses
complex informative disclosure, sophisticated investors observe a signal Ac that re-
veals the manager’s private information with probability one. On the other hand,
unsophisticated investors do not observe Ax. Hence, the information is fully revealed
to a fraction x of investors who are sufficiently sophisticated to parse the disclosure. In
contrast to simple disclosure, all investors only observe that the information commu-
nicated is “complex” and are unable to distinguish it with the other kind of complex

disclosure discussed next.

e Obfuscated disclosure. The manager can instead choose to complexify the information
release without making it more informative. In this case, the disclosure is obfuscated
with additional irrelevant details and explanations with the purpose of clouding in-
formation. Sophisticated investors observe a signal Ay, which reveals the manager’s
private information with probability po € [0,1), and otherwise provides no informa-
tion. Unsophisticated investors are again unable to interpret the disclosure due to the
complexity. Moreover, as above, all investors understand that the disclosure is “com-
plex,” but cannot disentangle between informative and obfuscated complexity. As we

see later, the lack of distinction between the two kinds of complex disclosure becomes

We may expect a low pg, for instance, in technical or high-growth industries where information is
naturally complex, rendering simple disclosure to be ineffective for conveying the nuance and potential of
the technology on the firm’s future performance. In contrast, less technical and more stable industries can
more easily convey information simply without significant information loss, implying a higher pg.



salient only for unsophisticated investors.” A natural special case is po = 0, in which

case obfuscation is equivalent to uninformative “babbling.”

This structure allows us to capture variation in the amount and quality of information
communicated with complex versus simple disclosure in a parsimonious manner. The ad-
vantage of this informational structure is that it avoids distributional features that make
the analysis intractable, and allows us to cleanly demonstrate the economic insights that
arise from the model. A simplification embedded in this setting is that information can
be lost to the capital market (e.g., Dewatripont and Tirole (2005), Guttman and Marinovic
(2018)).® While disclosures are generally not completely uninformative, we interpret this as a
metaphor for noise or information loss in disclosure. For example, an unnecessarily complex
and garbled disclosure can hinder the market’s ability to fully understand the information
conveyed.’

As obfuscated disclosures are meant to be the least informative type of disclosure, we

incorporate the following assumption throughout the analysis:

Assumption 1. pg, po, and x are such that the following holds:

pPs > X Po-

This condition states that simple disclosure is more informative than obfuscated disclosure
to the average investor. To see why, note a fraction y of investors can understand obfuscated
disclosure and this disclosure is informative with probability po. Thus, the likelihood that a
randomly selected investor observes y given an obfuscated disclosure is x - po. Likewise, since
all investors can understand simple disclosure but it is only successfully communicated with
probability pg, the likelihood that a randomly selected investor observes y given a simple
disclosure is pg. A natural, sufficient condition for this assumption to hold is that obfuscated
disclosure is no more informative than simple disclosure, i.e., ps > po.

In our main analysis, we further impose the following parameter restriction.

Assumption 2. ps and x are such that the following holds:

X > ps-

7As sophisticated investors can always understand complex disclosure, an uninformative signal implies
that the manager must have obfuscated the disclosure.

8This information structure also resembles models of probabilistic investor learning such as Goldstein
et al. (2020) and Banerjee and Breon-Drish (2021).

9A similar notion is captured in the precision disclosure model of Hughes and Pae (2004), where the
manager can disclose or withhold the precision level of an information release.

10



This condition states that the manager is able to communicate more information to the aver-
age investor by choosing complex informative disclosure than by choosing simple disclosure.
As mentioned above, the likelihood a randomly-selected investor observes y given simple
news is pg. Since complex informative disclosure is always informative but understood by
only a fraction x of investors, the likelihood a randomly-selected investor observes y given
complex informative disclosure is xy. We focus our analysis on this case given our interest
in the potential for complexity to enable managers to communicate more information to the
market. In Section 5.2, we return to consider the alternative case in which pg > x, consistent
with a setting in which a firm’s investor base is unsophisticated.

We build from the Dye (1985) and Jung and Kwon (1988) disclosure framework and
assume that, with probability 5 € (0,1), the manager does not have discretion over the
disclosure choice. While in the classic Dye (1985) framework, a manager without discretion
is constrained to non-disclosure, the analogous assumption in our setting is that the manager
does not have discretion over the complexity and informativeness of the disclosure.!® In
particular, conditional on the manager having no discretion, a fraction wg € (0,1), wo €
(0,1), and wg = 1 — wg — wo € [0,1) of disclosures are simple, uninformative complex,

' To reiterate, the market observes the disclosure

and complex informative, respectively.
choice (simple or complex); however, it cannot distinguish whether or not the manager has
discretion. As in Dye (1985), the presence of non-discretion types precludes a trivial and
unrealistic unravelling equilibrium.!?

The manager’s potential lack of discretion captures the possibility that some managers
are non-strategic, unconcerned with short-term prices or market beliefs, or that regulation
in conjunction with their (unobservable) transactions requires them to disclose in a par-
ticular way. To be precise, a manager that lacks discretion and issues a simple disclosure
may capture a manager who tends to be forthcoming but lacks the additional, informative
details necessary to present a complex informative disclosure. Moreover, managers without
discretion that issue reports that are both complex and uninformative resemble managers
with discretion that strategically choose to obfuscate their reports in our setting. In both
cases, managers issue complex reports that are less informative than simple disclosure. The

presence of these non-discretion managers in our setting captures firms that are ineffective at

0The disclosure models of Acharya et al. (2011) and Beyer and Dye (2012) similarly extend the Dye
(1985) framework to multiple disclosure types, and Aghamolla et al. (2021) relatedly consider disclosure
types without discretion.

1We note that our results do not rely on the presence of non-discretionary managers that issue complex
informative disclosures (i.e., we > 0), and we allow for this type only for completeness. The case in which
we = 0 is captured by our assumption that we is weakly positive.

12 Additionally, off-equilibrium-path beliefs do not arise in our setting, which allows for a cleaner charac-
terization of the results.
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communicating their complex information. For instance, Chychyla et al. (2019) shows that
financial experts on a firm’s board of directors can be essential to effectively communicate
complex transactions in the annual report, and that not all firms possess such experts. Al-
ternatively, it may capture a manager that feels obligated to include distracting, boilerplate
language due to litigation concerns (Bloomfield (2008)).

The manager aims to maximize the firm’s price P, which we assume reflects a weighted

average of investors’ beliefs regarding firm value:!'3

P o= xEi(y)+ (1 = x)Eu(5), (1)

where E;(7) and Ey () denote the sophisticated and unsophisticated investors’ conditional
expectations given their information sets, respectively. As we will see, the key features of
price for our main results are that: (i) price reflects a weighted average of sophisticated and
unsophisticated investors’ beliefs and (ii) price reacts more strongly to complex informative
than simple disclosure. We capture these features using the reduced-form representation
of price above because it renders our results and analysis parsimonious. In the Online
Appendix, we prove that our primary results continue to hold in a model in which price is
determined by market clearing among risk-averse investors.'4

Alternatively, we can interpret equation (1) as the manager’s concern with the beliefs of
both classes of investors, proportional to their mass of the shareholder base, in which case
the manager aims to maximize aggregate, or average, shareholder beliefs.!> One can also
view the manager as maximizing the beliefs of a representative investor who is sophisticated
with probability x.

The sequence of the model is summarized as follows:

Stage 1: The manager privately observes y and whether or not she has discretion.

I3Note that, by the law of iterated expectations and the fact that § is the expected value of the firm given
the manager’s signal, investors’ expectations of firm value are equal to their expectations of .

148pecifically, in the Online Appendix, we show that, when investors have mean-variance preferences and
face residual uncertainty following disclosure, all equilibria in our model continue to be “strategic complexity
equilibria” (defined below) and that there always exists an equilibrium in which simple disclosure leads to a
negative price reaction.

15 A microfoundation for this alternative interpretation is, for example, the manager’s interest in raising
capital from investors. More specifically, the payoff function (1) can represent the manager’s interest in
raising capital from the two types of investors. Under this specification, investors incur a private cost of
investment and determine their investment level:

,L'2
1= argm?x]E(ym)i —5 = E(y|Q),

where € is the investors’ information set depending on their sophistication. The capital raised from sophis-
ticated investors is therefore y[E;(y) and the capital raised from unsophisticated investors is (1 — x)Ey (y).

12



Stage 2: 1f the manager has discretion, she chooses the type of disclosure: simple, obfus-

cated, or complex informative.

Stage 3: Investors observe whether disclosure is simple or complex. All investors observe
the signal Ag under simple disclosure, while only sophisticated investors observe the signal

A¢ or Ap under complex informative or obfuscated disclosure, respectively.

Stage 4: Investors form beliefs and the manager’s payoff is realized.

3 Equilibrium

In this section, we derive the model’s equilibria. For ease of exposition, we introduce the
notation = € {S,0,C} to denote the manager’s choice of complexity and informativeness
in disclosure, where S, O, and C represent simple, obfuscated complex, and complex infor-
mative disclosure, respectively. Recall that the manager’s goal is to maximize price, which
reduces to maximizing the (weighted) average investor belief regarding firm value. Given
the assumption that x > ps > xpo, the average investor reacts most strongly to complex
informative and most weakly to obfuscated disclosure. This suggests that the manager will
choose x = O upon observing sufficiently negative news and will choose = C' upon observ-

ing sufficiently positive news. This motivates us to consider the following class of equilibria.

Definition 1. Let a strategic complexity equilibrium refer to an equilibrium in which, for
two thresholds y;, < Ty, < Ty < yg, a manager with discretion chooses obfuscated disclosure,
x = O, when she observes y < Ty, chooses simple disclosure, x = S, when she observes

g € [Ty, Ty|, and chooses complex informative disclosure, x = C', when she observes §j > Th.

In a strategic complexity equilibrium, two thresholds determine the manager’s disclosure
choice. The manager chooses obfuscated disclosure upon observing sufficiently bad news,
complex informative disclosure upon observing sufficiently good news, and simple disclosure
when observing moderate news. Our first key result is that any equilibrium must be a

strategic complexity equilibrium.
Proposition 1. Any equilibrium of the model is a strategic complexity equilibrium.

Proposition 1 shows that any equilibrium in the model is consistent with both the
empirically-documented patterns that firms with negative news obfuscate (e.g., Li (2008),
Lo et al. (2017)), and that complex disclosure can be informative (Loughran and McDon-
ald (2014), Lang and Stice-Lawrence (2015), Bushee et al. (2018)). It thus provides an

equilibrium foundation for these two roles of complexity.
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The intuition underlying this result is as follows. The manager’s disclosure choice affects
the expected price in two ways. First, it directly affects the informativeness of the disclosure
to the average investor. Second, the manager’s disclosure choice, in equilibrium, sends a
signal to investors regarding the information she possesses. For instance, if the manager
chooses more complex disclosure when her information is negative, investors will update
their beliefs downward when observing such disclosure. When the manager’s information is
extreme (in either direction), the disclosure’s informativeness has a very large impact on the
price, so that the first effect dominates. Thus, the manager chooses the least informative
disclosure, x = O, given highly negative news and the most informative disclosure, x = C|
given highly positive news.

The reason that the manager chooses simple disclosure upon observing intermediate news
is perhaps more surprising and subtle. In fact, as we will see in the next section, there can
exist two equilibria that differ in the range of signals that lead the manager to issue a simple
disclosure. The intuition for why this holds is as follows. Suppose by contradiction that
there is an equilibrium in which the manager always chooses either x = O or x = C. Then,
the manager selects between two disclosure choices, one that leads to a stronger response
to her news than the other. Therefore, the equilibrium resembles that from a classical Dye
(1985) disclosure model.

Standard arguments thus imply that the equilibrium involves a unique threshold such
that the manager chooses = O (z = C') when her signal falls below (above) the threshold.
Moreover, this threshold lies below the firm’s ex-ante expected cash flows, i.e., the man-
ager provides an complex informative disclosure when observing moderately negative news
(e.g., Jung and Kwon (1988)). Suppose now that the manager deviates to issue a simple
disclosure when observing moderately negative news. By doing so, all investors assess the
firm’s expected value to be y in the event that the disclosure is uninformative, as any simple
disclosure is believed to result from a manager with no discretion. Moreover, because simple
disclosure is less informative than complex informative disclosure, this reduces the average
investor’s reaction to the manager’s negative news. Thus, the manager is strictly better off
under this deviation, which implies that such an equilibrium cannot exist.'6

Figure 2 illustrates the firm’s expected price in a strategic complexity equilibrium. It
shows that, in such an equilibrium, the marginal reaction to the manager’s information
is increasing, i.e., price is a convex function of y. This arises because, as the manager’s

information grows more positive, her disclosure becomes more informative.

16 Formally, the payoff to the manager who observes § = 7 from selecting z = C'is ¢ (1) = X7 + (1 — X)),
while the payoff from © = S is wg(7) = psy + (1 — pg)p. Observe that 7o (1) < wg(7) since x > ps and
T < U
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Figure 2: This figure depicts the firm’s expected price as a function of the manager’s
private information g in a strategic complexity equilibrium. The dashed lines represent the
equilibrium thresholds 77 and Tpy. The parameters held constant in the plot are: [ =
0.5; wg =0.3; wo =0.4; ps =0.3; x=0.5; po =0.3; u=0.
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We next show that a strategic complexity equilibrium always exists, but need not be
unique. To do so, we first derive the investors’ beliefs and the manager’s incentives in such

an equilibrium.

Investors’ Conditional Beliefs

We begin by characterizing investors’ beliefs when the manager discloses simple information.
In this case, both sophisticated and unsophisticated investors hold the same beliefs, which

are determined by the disclosed signal Ag:

Ey (j12 = §) = Ei (1 = §) = E (/3s)
] if Ag

=9,
Bwspt+(1=8)(F(Te)—F(TL)EGGETL,TH]) ¢ A _
A IRl if Ag = ).

We see above that investors make a rational inference given uninformative disclosure. Specif-
ically, investors realize that such disclosure either arises from a manager without discretion,
in which no inference can be made, or a manager with discretion, in which case it can be
inferred that the manager’s information belongs to the interval on which she chooses simple
disclosure, i.e., g € [Ty, Ty].

Next, if the manager issues an obfuscated disclosure, x = O, investors’ beliefs depend

upon whether they are sophisticated. Unsophisticated investors form their beliefs purely
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based upon the inference they make in equilibrium. As these investors cannot distinguish
whether the disclosure is complex informative or obfuscated, they can only infer that ¢ ¢
[T, Ty], if the manager has discretion; this leads to:

B —ws)p+ (1= B) (1= F(T) + F(TL) E (317 & [To, Tu))

Ey ()7 = 0) = B —ws)+ (=8 (IL—F(Tn) + F(T1) . (2

In contrast, sophisticated investors observe the disclosure signal Ap. When this signal is
informative, they learn y; otherwise, sophisticated investors are able to infer that, if the

manager has discretion, y < Tp,. Thus, we have:

- _ g if Ao =,
B/ (512 =0)=E (y|AO) T ) Bwont(-AFTEGISTL) i A — g
Bwo+(1—-B)F(Tr,) 2o =4

Finally, if the manager discloses complex informative information, unsophisticated in-
vestors again believe that Ey (9|7 = C) = Ey (9|2 = O), as given in expression (2). In

contrast, sophisticated investors always learn the firm’s value:
Ei () =€) = E (31Ac) = 7

With these results at hand, we move to deriving the manager’s expected payoffs as a function

of her disclosure choice.

Disclosure Choice and Manager Payoffs

Let 7, (g; 17, Ty) denote the manager’s expected payoff in a strategic complexity equilibrium
characterized by the thresholds 77, and Ty, given that the manager observes y and selects
x € {S,0,C}. Standard arguments imply that a strategic complexity equilibrium exists if
and only if, upon observing y = T}, the manager is indifferent between simple and obfuscated
disclosure, and upon observing y = Ty, the manager is indifferent between simple and

complex informative disclosure. This leads to the following equilibrium conditions:

Qsc (Tr,Ty) =7 (Tu; T, Tu) — ¢ (Tu; T, Ty) = 0;
Qso (T, Ty) =ms (T1; T, Ty) —mo (T1; 11, Th) = 0.

Note that, if the manager chooses simple disclosure, her payoff is a weighted average of

investors’ beliefs conditional on the disclosure revealing her signal of firm value versus being
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uninformative:

Bwsp+ (1—=8) (F (Tu) — F(T1))E(glg € [T1, Th])
Bws + (1= 6) (F (Ty) — F (11)) .

s (9T, Th) = psy + (1 — ps)

Similarly, if the manager chooses complex informative disclosure, her payoff is a weighted

average of the beliefs of sophisticated and unsophisticated investors:

BA-ws)p+ (1 =8)A—F(Tu)+ F (1) E @y & [Tr, Th])
B(l—ws)+ (1 —pB)(1—F(Ty)+ F(Tr)) '

7o (0T, Tr) = xy+(1 —x)

Finally, if the manager chooses obfuscated disclosure, her payoffs are a weighted average of
sophisticated and unsophisticated investors’ beliefs, as well as the sophisticated investors’
beliefs as a function of whether the disclosure is informative:

PA—-ws)pu+ 1@ =p)A—F(Tu)+ F (1) E@y ¢ [Tr, Tu])
fl—ws)+(1=pF)(1 = F(Tu)+ F(T1))

+(1—=x)

Characterizing Strategic Complexity Equilibria

In the next proposition, we characterize the strategic complexity equilibria that exist in our

model.!?

Proposition 2. In any strategic complexity equilibrium, the manager never obfuscates upon

observing positive news, i.e., T, < u. Moreover,

(i) There always exists a strategic complexity equilibrium in which Ty < p. In this
equilibrium, the manager selects simple disclosure only when she has negative news,

and thus simple disclosure sends a negative signal to investors:

E(glz=295) <p E(ylz € {0,C}) > p.

(ii) There exists a strategic complezity equilibrium in which Ty > w if and only if x <
€ (ps), for an increasing function & (+) that satisfies € (ps) € (ps, 1). In this equilibrium,

17This result is a non-trivial extension of the classic arguments used to prove existence of disclosure
equilibria. The classic argument involves showing that by varying the disclosure threshold, by continuity,
one ultimately finds a point at which the manager on the threshold is indifferent between disclosing and
not disclosing. In our setting, this argument does not apply in its standard form because (i) there are two
disclosure thresholds, T, Ty, and (ii) varying, for example, the threshold T, simultaneously affects the
inference made from simple and complex informative disclosure. Our model is further distanced from classic
disclosure models because unsophisticated investors are unable to distinguish between two forms of disclosure
(x = C and = = O). It is this feature that gives rise to the second equilibrium in Proposition 2.
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the manager selects simple disclosure when she has, on average, positive news, and thus

simple disclosure sends a positive signal to investors:

E(g|z = 5) > p E(y]z € {0,C}) < p.

Proposition 2 first establishes that the manager never obfuscates upon observing positive
news, i.e., Tr, < u. By obfuscating, not only would the manager reduce the market reaction to
her information, but her disclosure choice would also send a negative signal to investors. The
remainder of the proposition states that there can exist two strategic complexity equilibria.
Figure 3 demonstrates the conditions for existence of these two types of equilibria in our
model. Figure 4 demonstrates the features of these two equilibria, showing that they are
differentiated by the range of signals that lead the manager to issue a simple disclosure.

The first equilibrium is robust in that it exists regardless of the model’s parameters. In
this equilibrium, the manager issues a simple disclosure only when she observes moderately
negative news. Thus, simple disclosure sends a negative signal to investors. This may be
surprising given the common narrative that managers raise the complexity of their disclosure
upon observing negative news. The second equilibrium arises if and only if simple and com-
plex informative disclosure provide similar amounts of information to the average investor,
i.e., when y is sufficiently close to pg. In this equilibrium, the manager issues simple dis-
closure both when observing moderately positive and moderately negative news. Moreover,
simple disclosure sends a positive signal to investors.

The first, robust equilibrium can be understood as follows. In such an equilibrium, the
manager chooses x+ = S when she observes moderately negative news to partially temper
the reaction to this news. She prefers x = S over x = O, as obfuscating sends a negative
signal to sophisticated investors, who would recognize that she obfuscated. It may initially
be surprising that, in this equilibrium, the manager chooses complex informative disclosure
when she observes mildly negative news (i.e., when y € [Ty, u]). The manager does so in
order to avoid the negative inference investors draw from simple disclosure.

The reason why there may also exist a second type of equilibrium in which the reaction
to simple news is positive (i.e., Ty > p) is as follows. When pg is close to y, the average
investor reacts almost as strongly to complex informative disclosure as they do to simple
disclosure. Thus, when the manager observes positive news, she is only marginally swayed
towards complex informative disclosure based upon the increase in the average investor’s
reaction that it creates. Moreover, in this equilibrium, simple disclosure sends a positive
signal to investors as they know the manager chooses = S when she observes, on average,

positive news. This motivates the manager to choose x = S when she observes not only
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Figure 3: This figure depicts Proposition 2. It shows the conditions under which there is a
unique equilibrium that satisfies Ty < p versus two equilibria, one with Ty < © and one with
Ty > p. In the left-hand (right-hand) plot, the distribution of the manager’s information,
g, is Uniform on [0,1] (Normal with mean 0 and variance 1). The parameter values are
po=0.1; =04, wg =0.5; wo =0.2.
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moderately negative news but also moderately positive news. Figure 4 illustrates the two
types of equilibria discussed in the proposition.
The following corollary establishes two additional properties of the robust equilibrium of

our model.

Corollary 1. Consider the equilibrium in which Ty < p. In this equilibrium, the expected

the price response to simple (complex) disclosure is negative (positive):
E(ﬁ].f::S) — <0 E(P]:ze{o,C}) —u>0.

Moreover, if the firm’s value is symmetrically distributed, complex disclosure is more likely

to represent information provision rather than obfuscation, i.e.,
Pr(z=C|z €{0,C}) >Pr(z=0|z € {O,C}).

In the equilibrium in which Ty > i, these results are reversed.

This corollary shows that, in the robust equilibrium of our model, the market reaction to
complex news is positive. Moreover, complex disclosure more often represents information
provision than it does obfuscation. Thus, this result suggests that, when a firm’s investor

base is relatively sophisticated (i.e., when x is significantly higher than p), we should expect
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Figure 4: This figure depicts the two potential types of equilibria characterized in Propo-
sition 2.
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that complex disclosures are linked with positive economic outcomes.

4 Properties of Strategic Complexity Equilibria

Now that we have established the basic features of strategic equilibria, we next explore their
properties in more detail. Our goal with these analyses is to develop intuition and generate
empirical predictions. We study both types of equilibria. As we will see, the two equilibria
make similar predictions along the dimensions we study below. Throughout, we conduct
numerical comparative statics by assuming the manager’s information g follows a standard

normal distribution.

4.1 Relative Likelihood of Obfuscated, Simple, and Complex In-

formative Disclosure

To assess the drivers of a firm’s equilibrium disclosure choice, we conduct numerical compar-
ative statics on the equilibrium probabilities of the three types of disclosure in our model.
We focus on the informativeness of simple disclosure (pg), the fraction of sophisticated in-
vestors (), and the probability that the manager does have discretion over the reporting
choice (f). Figure 5 illustrates the results.

While the exact relationships between the parameters pg, x, and S and firms’ disclosure

choices depend upon the equilibrium under consideration, several key findings are robust to
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both potential equilibria. First, the lower panel in Figure 5 shows that an increase in the
likelihood the manager does not have discretion, (3, increases the likelihood that she chooses
x = O (but has an ambiguous impact on the likelihood she chooses x = (). Intuitively,
as [ rises, the penalty that sophisticated investors place on an obfuscating firm declines,
which pushes the manager, when she is on the margin between x = S and x = O, towards
x = O. Furthermore, in the equilibrium in which Ty < p (Ty > p), the manager has
negative (positive) news when she is on the margin between x = S and z = C. Thus, an
increase in 3 causes investors’ inferences from simple disclosure to rise (fall), which implies
that the manager is more (less) inclined to choose S over C'. Our model therefore predicts
that an increase in disclosure regulation that constrains firms to specific forms of disclosure
increases obfuscation but has an ambiguous impact on informative complexity.

The middle and lower panels in Figure 5 illustrate two counter-intuitive results. Notably,
an increase in the manager’s ability to communicate via simple disclosure, pg, decreases the
likelihood that she chooses simple disclosure in equilibrium. Similarly, an increase in investor
sophistication, y, decreases the likelihood that the manager chooses complex disclosure,
whether informative or not, in equilibrium. While these relationships hold in any equilibrium,
the intuition differs across the equilibria in which Ty > p and Ty < p.

Consider first the equilibrium in which the average response to x = S is negative, i.e.,
Ty < p. In such an equilibrium, the positive relationship between pg and complexity
stems from the fact that the manager chooses = S when she possesses negative news.
Consequently, the manager dislikes an increase in the response to her news, resulting in less
simple disclosure as pg increases. The negative relationship between investor sophistication
and obfuscated disclosure arises because sophisticated investors see through obfuscation and
penalize it heavily. Finally, the negative relationship between investor sophistication and
complex informative disclosure arises because the manager is on the margin between x = S
and x = C' when she possesses negative news. Thus, this manager dislikes the fact that, as
sophistication rises, so too does the response to complex informative disclosure.

Next, consider the equilibrium in which the response to simple disclosure is positive, i.e.,
Ty > p.'® In this case, a rise in pg has two offsetting effects on the probability that the
firm chooses x = S. In particular, since the manager is on the margin between x = S and
x = (' when she possesses positive news, the increase in the reaction to this news caused
by a rise in pg pushes her towards x = S. On the other hand, since the manager is on the
margin between x = S and x = O when she possesses negative news, a rise in pg pushes

her towards = O. The latter effect dominates, resulting in an overall lower probability

18Note the parameter ranges analyzed in the right panels of the figure are limited, as an equilibrium with
Ty > p only exists for a limited range of the parameter space.
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Figure 5: This figure depicts how the probabilities of complex informative, simple, and
obfuscated disclosure vary as functions of the informativeness of simple disclosure, pg, the
fraction of investors who are sophiticated, y, and the probability that the manager does
not have discretion over the reporting choice, 8, in both types of equilibria presented in
Proposition 2. The parameters held constant in the plots are § = 0.5; ws = 04; wo =
0.4; x = 0.5; po = 0.3; = 0. In the left-hand plots, ps = 0.3, while in the right-hand
plots, ps = 0.45; this ensures the equilibrium in which Ty > u exists over the parameter
range considered.
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that the manager issues simple disclosure, because Ty — p > p — Tp; given a symmetric
distribution such as the normal, this implies that the manager is more likely to be on the
margin between z = O and x = S than between z = S and x = C.1 A similar argument
explains why an increase in investor sophistication () has the opposite effect, shifting the

firm away from complex disclosure and towards simple disclosure.

4.2 Disclosure Complexity and Belief Dispersion

We next analyze the difference in the average beliefs of sophisticated vs. unsophisticated
investors, which we refer to as “belief dispersion.” Belief dispersion is important as it os-
tensibly determines the ability of sophisticated investors to earn trading profits at the cost
of unsophisticated investors. It is further relevant to understanding the relationship be-
tween disclosure complexity and the trading behavior of sophisticated and unsophisticated
investors.

Figure 6 demonstrates how average belief dispersion given each type of disclosure depends
on the simplicity of the firm’s information pg and the sophistication of the firm’s investor
base x. Observe first that belief dispersion is always minimized when the firm chooses simple
disclosure, as both types of investors possess identical information following simple disclosure.
Whether belief dispersion is greater when the firm issues complex informative or obfuscated
disclosure is more subtle. One might posit that complex informative disclosure leads to the
greatest dispersion in beliefs because it is very informative to sophisticated investors and
uninformative to unsophisticated investors.

However, an additional, countervailing force is present: only sophisticated investors can
distinguish an obfuscated from a complex informative disclosure and recognize that it may
be a strategic choice by a manager who observed negative news. As a consequence, Figure
6 shows that in the equilibrium in which Ty < pu, obfuscation can lead to the greatest belief
dispersion. In this equilibrium, the average firm that chooses to obfuscate possesses very
negative news. Given obfuscation, sophisticated investors are thus highly pessimistic relative

to unsophisticated investors.

4.3 Disclosure Complexity and Price Volatility

We next study the relationship between disclosure complexity and the volatility in prices

that the disclosure creates. We define price volatility given a disclosure choice z € {S,0,C}

. 1/2
as Var <P |m> . Two economic forces drive the relationship between disclosure complexity

9Tn other words, under a symmetric distribution, 77, is closer to the unconditional mean, since E(§|z =
S) > u in the equilibrium where Ty > p. Hence, the threshold-type y = 77, is more common than y = Ty.
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Figure 6: This figure depicts expected belief dispersion when the firm provides obfuscated,
complex informative, or simple disclosure as a function of the informativeness of obfuscated
disclosure, pp, under the two equilibria established in Proposition 2. The parameters held
constant in the plot are: g = 0.5; ws = 0.3; wo = 0.4; ps = 0.45; x =0.5; u=0.
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and price volatility. First, the disclosure’s complexity determines the magnitude of the
average investor’s reaction to the news, which directly affects the amount of variation in prices
it creates. Based on this force alone, whether simple or complex disclosure generates more
volatility is unclear. While complex informative disclosure is more informative, obfuscated
disclosure is less informative than simple disclosure. Whether, on average, complex disclosure
is more informative thus depends upon the relative likelihood that the manager selects z =
O versus x = C.2° Second, in equilibrium, independent of the information contained in

the disclosure itself, the manager chooses complex disclosure when she observes extremely

2ONote that when the distribution of the manager’s news is symmetric and the likelihood that the manager
has no discretion and must choose £ = O and x = C are the same, we can show that, in an equilibrium in
which Ty < p, complex disclosure tends to be more informative than simple disclosure, and vice versa when
Ty > p. This follows directly from the fact that when Ty, < Ty < u, F (Tr) <1 — F (Ty). That is, among
complex firms, a greater fraction select complex informative disclosure than obfuscated disclosure.
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Figure 7: This figure depicts the volatility of the firm’s price conditional on complex and
simple news under the two varieties of equilibria. Across all plots, we hold constant the
parameters § = 0.5; wg = 0.4; wo = 0.4; x = 0.5 p = 0. The left-hand plots consider the
case in which obfuscated news is relatively informative; here, we set po = 0.5. The right-
hand plots consider the case in which obfuscated news is relatively uninformative; here, we
set po = 0.
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positive or negative news. This tends to increase the volatility that complex disclosure
creates.

In Figure 7, we illustrate the relationship between disclosure complexity and volatility in
both classes of equilibria, finding that, independent of the parameters, complex disclosure is
associated with significantly more price volatility. Thus, any difference in the informativeness
of simple and complex news is ultimately dominated by the fact that the manager selects
complex disclosure when her news is more significant. The figure demonstrates an additional
unanticipated feature of the model. In particular, price volatility given a simple disclosure

can fall as simple disclosure becomes more informative. Intuitively, as simple disclosure
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becomes more informative, in equilibrium, the manager chooses simple disclosure when her

information is more moderate, attenuating price volatility.

5 Additional Analyses

5.1 Role of Obfuscation

In this section, we examine the role of the manager’s ability to strategically obfuscate on the
overall information environment. We show that the ability to obfuscate reduces the overall
quality of information available to investors. In fact, obfuscation has both direct and indirect
negative effects on information quality. It directly reduces unsophisticated investors’ ability
to understand disclosure. Moreover, obfuscation disincentivizes the manager from issuing a
complex informative disclosure when she has good news, because investors can perceive this

disclosure as potential obfuscation.

Corollary 2. Suppose that the manager is unable to obfuscate, i.e., the manager is con-
strained to choosing x € {S,C}. Then, there is a unique equilibrium, where there exists a
T < p such that the manager chooses x = C' when y > T and v = S when y < T. The
expected amount of information available to investors in this equilibrium is strictly greater

than that in the equilibria described in Proposition 2.

Corollary 2 establishes that the possibility of issuing obfuscated disclosure results in a
strictly worse information environment for the firm.2! Moreover, from an ex-ante perspective,

22 This result therefore

the manager is not better off by having the option to obfuscate.
suggests that disclosure regulation may be welfare-enhancing if it can reduce a manager’s

ability to obfuscate disclosures.

5.2 Unsophisticated Investor Base (pg > x)

Thus far, we have focused on the case in which complex informative disclosure is more
informative to the average investor than simple disclosure, i.e., ps < x. This is consistent

with a firm whose investor base is reasonably sophisticated relative to the information loss

21The results in Corollary 2 hold for any wo € [0,1). Since any obfuscating manager does not have
discretion in this alternative specification, being pooled with obfuscation disclosure types does not negatively
affect unsophisticated investor beliefs. Hence, the presence of non-discretionary obfuscating types when the
manager is unable to strategically obfuscate does not affect the manager’s decision to issue a simple or
complex disclosure.

22This is due to the fact that, prior to observing private information, the manager’s expectation of price
is the unconditional mean.
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caused by a simple disclosure. However, in certain cases, the majority of investors may
be unable to process complex information, or information can be simplified with minimal
information loss, i.e., we might expect that ps > x. This may lead the average investor to
learn more from simple than from complex informative disclosure. We conclude our analysis
by studying the nature of the equilibrium that arises in this case.

In contrast to our previous analysis, when pg > Y, investors react most strongly to
simple disclosure. Therefore, in any equilibrium, the manager chooses x = S upon observing
sufficiently positive news and x = O upon observing sufficiently negative news. It is less
clear whether, in equilibrium, the manager will ever find it optimal to choose x = C. The
next proposition formalizes the nature of equilibria that arise, showing that the likelihood
the manager is constrained to choosing obfuscated disclosure, Swp, is pivotal in determining

whether she ever chooses z = C.

Proposition 3. Suppose ps > x. Then, in any equilibrium, there exists a Ty, < Ty < p such
that the manager chooses © = O when she observes y < Ty and x = S when she observes

y > Ty. Moreover, there exists a Z € (0,1) such that the following statements hold.

(i) Suppose Pwo < Z. Then, there exists an equilibrium in which, for some Ty, < Ty < p,
the manager chooses x = O when she observes y < Tp, x = C when she observes

y € (Tp,Ty), and x = S when she observes y > Ty.

(ii) Suppose Pwo > Z. Then, there exists an equilibrium in which, for some T < u, the
manager chooses x = O when she observes y < T, chooses x = S when she observes

y > T, and never chooses x = C.

The proposition demonstrates that in any equilibrium, the manager chooses x = S when
she observes either positive news (g > u) or mildly negative news, and chooses z = O when
she observes sufficiently negative news. As a result, the price reaction to simple disclosure
is always positive. Moreover, assuming the distribution of the manager’s information y is
not heavily skewed, simple disclosure is the manager’s most common choice. In sum, the
results in this section suggest that, when firms are unable to provide additional information
via complex disclosure, there will be a negative relationship between disclosure complexity
and firm performance. Thus, in such settings, our model’s predictions are consistent with
early empirical work on complex disclosure, e.g., Li (2008).

When fwo > Z, the manager never chooses x = C, while when fwo < Z, there exists
an intermediate range of signals that lead her to choose x = C' in equilibrium. Intuitively,
Bwo determines the nature of the equilibrium because it determines the discount imposed on

obfuscated disclosure by unsophisticated investors. When Swp is large, the discount placed
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on obfuscation is minor, as it is likely to have arisen from a manager without discretion.
Thus, when the manager observes negative news, she prefers to diminish the response to
this news by choosing z = O. In contrast, when Swo is small, the discount to obfuscation
is severe. Consequently, the manager prefers x = C' over x = O upon observing moderately

negative news, despite the fact that the average investor reacts more strongly to this news.

6 Empirical Implications

6.1 Model Predictions

A number of studies in the empirical literature have recently explored linguistic complexity
in financial reporting and disclosure, such as Li (2008), You and Zhang (2009), Loughran
and McDonald (2014), Filzen and Peterson (2015), Guay et al. (2016), Bonsall et al. (2017),
Lo et al. (2017), Bushee et al. (2018), Chychyla et al. (2019), and Cohen et al. (2020), among
others. In this section, we discuss empirical predictions that emerge from our model. Our
aim is to provide potentially new avenues for future research; as such, many of the predictions
discussed below have yet to be investigated in the empirical literature. However, we make
connections with the literature when possible.

In our primary analyses, we find that, among firms that can convey additional information
to the market via complex disclosure, both firms with positive and negative news issue
complex disclosures, while firms with intermediate news issue simple disclosures. This implies
that disclosure complexity is non-monotone in firm news. Firms are likely to be able to
provide more information by raising complexity when their investor base is sophisticated or

their economics are such that simplifying disclosure reduces its information content.

Prediction 1. The relation between complexity and news is U-shaped among firms or in-
dustries that have a high degree of sophisticated investors, or in industries where simplifying

disclosure leads to considerable information loss.

The empirical literature has used a number of different proxies for reporting complexity.
These include, for example, disclosure length or the number of words in the disclosure (e.g.,
You and Zhang (2009), Guay et al. (2016), deHaan et al. (2020)), or the Fog index, which
considers the number of words per sentence and the number of syllables per word (e.g., Li
(2008), Miller (2010), Lehavy et al. (2011), Lo et al. (2017)). Using these measures, several
studies have documented a negative linear relationship between performance and complexity.
While these findings are consistent with our result that poorly performing firms obfuscate,

we expect a nonlinear U-shaped relation between performance and complexity of disclosures
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under the common measures for complexity. Bushee et al. (2018) attempts to disentangle
the informative and obfuscated components of complexity and finds evidence of both.

Our model also makes predictions on how the market reacts to disclosures within indus-
tries that exhibit this U-shaped pattern. Proposition 2 implies that, when a firm’s investor
base is sophisticated or simple information entails significant information loss, the market

reacts negatively (positively) to simple (complex) disclosure.

Prediction 2. Among firms or industries with a high level of investor sophistication or in
more complex industries where simple disclosure is less informative, on average, the market

responds negatively to simple disclosures and positively to complex disclosures.

Our model further offers predictions on the relative frequency with which firms issue
simple and complex disclosures. Section 4.1 shows that a firm is [ess likely to issue simple
disclosure when such disclosure is more informative, such as in less complex industries.
Likewise, the frequency of complex (simple) disclosures is decreasing (increasing) in the level

of investor sophistication.

Prediction 3. The mass of firms issuing simple relative to complex disclosure is decreas-
ing as simple disclosures become more informative, and increasing in the level of investor

sophistication.

Finally, our results have implications for belief dispersion among investors and return
volatility upon the release of a disclosure. As discussed in Section 4, belief dispersion is always
greater for complex disclosure due to some investors not being able to process the disclosure.
Likewise, price volatility is higher for complex disclosure as managers with extreme news

tend to issue more complex disclosures.

Prediction 4. Belief dispersion and price volatility are greater for firms that issue complex

(informative or obfuscated) disclosures than firms that issue simple disclosures.

Some evidence for the above prediction has been documented in the empirical literature.
Miller (2010) finds that investor belief dispersion is greater among firms that issue complex
disclosures. Relatedly, Lawrence (2013) documents that unsophisticated investors have a
lower information disadvantage among firms that issue simple disclosures. Both findings are
consistent with Prediction 4.

As noted previously, our main results rely on the firm’s ability to convey additional
information to the market via complex disclosure, which is captured by Assumption 2 in the
model. If this does not hold, as shown in Section 5.2, the relation between complexity and
news is instead monotonic and negative. Thus, our results suggest cross-industry variation

in the relation between news and complexity.
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In particular, we expect a monotonic relation in industries which have a low proportion
of sophisticated investors, or in industries where information can be conveyed in a simple
manner (Proposition 3). These can include, for example, less technical or more established
industries which can more easily convey information simply without significant information
loss, or industries which do not often experience innovations (e.g., oil, toilet paper). In
contrast, industries with rapidly evolving product markets, growth, or high-tech industries
may naturally be more complicated, and hence simple disclosure is less effective in conveying

complex information in such industries.

6.2 Empirical Analysis

While the main focus of this study is the development of theoretical underpinnings of strategic
complexity in disclosure, we now provide a preliminary examination of our central prediction
regarding the U-shaped relation between performance and complexity. We note that this
analysis is exploratory in nature and is intended to provide a stepping stone for future
empirical investigation of our predictions.

To examine the non-monotone relation, we consider the following research design at the

firm-quarter level:
Complexity;;, = o+ Performancew+62Perf0rmance?’t+7'C’ontrol3i7t_1 +pp+mteis. (3)

Specification (3) is similar to the extant empirical literature that considers a linear relation
between complexity and performance (e.g., Li (2008)). The main difference is that we include
Performanceit, which is the square of Performance,,. For our dependent variable, disclosure
complexity, we employ a number of measures that are widely used in the empirical literature.
These include the fog index, the average number of words per paragraph, the number of
complex words, the rix index, and the smog index. All measures are with respect to the
complexity of firm ¢’s 10-Q) report for quarter t. We provide definitions for all variables in
Appendix B.

In our model, performance represents the manager’s private information concerning the
firm’s future payoffs. To capture this construct, we use the three-day abnormal return around
the earnings announcement date. According to our model, the manager’s private information
is partially impounded into the firm’s stock price through sophisticated investors’ demand,
and thus is directly related to the announcement date return.?® For robustness, we use the

cumulative abnormal return over the subsequent quarter as an additional measure of future

23This can be seen in Figure 2, which illustrates that the price reaction following the disclosure strictly
increases in the manager’s news.
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performance.

Our model predicts that, in a strategic complexity equilibrium, high-performing firms
choose complex informative disclosure, intermediate-performing firms choose simple disclo-
sure, and low-performing firms choose obfuscated complex disclosure. As such, our results
imply that the primary coefficient of interest, (3, should be positive, indicating a non-
monotone, U-shaped relation between performance and disclosure complexity. Controls
include leverage, size, market-to-book, and return volatility, all measured at the previous
quarter, t — 1. We include industry fixed effects, captured by the parameter p; for firm ¢ in
industry k, as the nature of certain industries may impact the complexity of disclosure. We
also include time (quarter-year) fixed effects, denoted by 7;.

As previously discussed, strategic complexity equilibria, and the associated U-shaped
relation between performance and complexity, arise only when the firm has the ability to
convey more information using complex disclosure. This, in turn, requires that the firm’s
investor base is reasonably sophisticated. In contrast, when the firm’s investor base in
unsophisticated, as shown in Section 5.2, the relation between performance and complexity is

monotone. To test this additional prediction, we examine the following related specification:

Complexity;; = o + By Performance; , + ﬁgPerformanceit (4)
+ BsInst Own,; ¢ + B4Perf0rmancei7t X Inst Own, 4
+ &Perfarmanceit X Inst Own,

+~'Controls;;—1 + g + ne + €i g

The variable Inst Own;; denotes the proportion of shares outstanding for firm ¢ in quarter
t that are owned by institutional investors. We use this to proxy for the sophistication
of a firm’s investor base. The main coefficient of interest in regression (4) is 85, which, if
positive, indicates that a strategic complexity equilibrium is more likely to arise when the
firm’s investor base is sophisticated.

Data for our complexity measures comes from the WRDS SEC Analytics Suite database.
We collect our firm performance measures from CRSP and firm-level characteristics from
Compustat. Our institutional ownership data come from the WRDS Thomson Reuters
Institutional (13f) Holdings database. The sample period is from 1994Q1 to 2019Q3, as
2019Q3 is the last period for which the complexity data is available. This results in a sample
of 203,749 firm-quarter observations. We winsorize all continuous variables at the bottom
and the top 1 percentiles. We drop all observations in which the fraction of institutional
ownership is reported as greater than 1.

Prior to the regression analysis, we examine the univariate relation between our com-
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plexity measures and performance in Figure 1. We see that, across the various complexity
measures, there is an apparent non-monotone, U-shaped relation between complexity and
three-day abnormal returns. To the best of our knowledge, this empirical relation is a novel
finding of our study.

Table 1 reports the results for specification (3). We see that f3;, the coefficient on three-
day abnormal returns around the earnings announcement, is negative and significant, which
is in line with previous findings that complexity is decreasing in performance. However, the
coefficient on the square of this term, fs, is positive and significant across all measures, which
comports with our prediction of a non-monotone, U-shaped relation between complexity and
performance. The results for specification (4) are reported in Table 2. Consistent with our
model, we see that the effects are concentrated in firms that have higher levels of institutional
ownership, as the coefficient (5 is positive and significant.

Tables 3 and 4 examine specifications (3) and (4) but use quarterly cumulative abnormal
returns around earnings announcements. These results illustrate that our core findings are
robust to this alternative proxy for the manager’s information.

A potential concern is that the non-monotonic relationship between complexity and per-
formance may not be the result of managerial discretion. For instance, extreme performance
may be more likely to arise when the firm engages in complex or unusual transactions. The
accounting principles may in turn require that the manager disclose these transactions, in-
troducing complexity to the 10-QQ that the manager cannot avoid. To address this concern,
we seek to isolate only the discretionary component of complexity by controlling for the
complexity of the firm’s business environment.

Specifically, we control for potential non-discretionary disclosure complexity using the
proxy introduced by Bushee et al. (2018)—the Fog index of analysts’ questions and state-
ments during the firm’s conference call, denoted here as Analyst Fog,,. As discussed in
Bushee et al. (2018), analysts have little incentive to strategically obfuscate during con-
ference calls. As such, complexity in analysts’ questions and statements should reflect the
inherent complexity of the firm’s business operations. We include this specification as a
robustness test due to the shorter sample period available for Analyst Fog,,. The results are
reported in Table 5. As in Bushee et al. (2018), the coefficient on Analyst Fog, , is positive
and significant. We see that the coefficient on our main independent variable continues to
be positive and significant, suggesting that our results are not driven by non-discretionary

complexity.
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7 Conclusion

Firm managers have considerable latitude in the level of complexity of their disclosures.
The empirical literature has found mixed results concerning the informativeness of complex
disclosures, which appear to be not only a means to obfuscate (e.g., Li (2008)), but also
necessary to convey more precise information (e.g., Bushee et al. (2018)). In this paper,
we develop a parsimonious model to help reconcile these conflicting findings and provide
theoretical underpinnings for the notion of complexity in disclosure. Our results show that
any equilibrium must take the form of a strategic complexity equilibrium, where both high-
performing and low-performing firms complexify information, while intermediate-performing
firms issue simple disclosures. This non-monotone, U-shaped pattern shares features with
the data, as evidenced by our empirical investigation. Additionally, our results provide
conditions under which we expect the market reaction to simple disclosure to be negative,
in contrast to the conventional wisdom that bad news is more often complexified.

While framed in terms of financial disclosures, our model and findings apply more broadly
to any form of strategic, technical communication. For example, researchers often present
results to multiple audiences, only a fraction of whom understand the methods applied. In
this case, researchers with unfavorable results may be inclined to present their methods in an
obscure manner. At the same time, researchers with favorable results might likewise present
in a seemingly obscure manner because doing so enables them to better communicate to the
domain experts in the audience. Our results indicate that both patterns of behavior can arise
in equilibrium, even when unsophisticated audiences rationally anticipate that researchers

with unfavorable results may attempt to mislead them.
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Table 1: Disclosure complexity and performance — three-day abnormal returns

This table provides results examining the non-monotone relation between disclosure complexity and
performance. The dependent variable is a measure of disclosure complexity, as specified, for firm ¢
in quarter t. CAR Announce;; is the three-day abnormal return around the earnings announcement
for firm ¢ in quarter t. CAR Announceit is the square of CAR Annonce;;. Control variables include
size, leverage, market-to-book ratio, and return volatility, all lagged to the previous quarter; variable
definitions are included in Appendix B. The regressions are run from 1994Q1 to 2019Q3. Robust
standard errors are clustered at the firm level and are in parentheses. A constant term is included
in all regressions, but not reported. *** ** and * represent significance at the 1%, 5%, and 10%
levels, respectively.

(1) (2) 3) (4) (5)
Dependent variable:  Complex Word;, Fog Index;, Smog Indez, , Riz; 4 Log Avg Word, ,

CAR Announce; ¢ —0.109*** —0.099*** —0.070*** —0.068"** —0.028***
(0.013) (0.033) (0.023) (0.026) (0.006)
CAR Announceit 1.652%** 2.624* 1.911*** 1.9471*** 0.398***
(0.098) (0.230) (0.161) (0.179) (0.040)
Controls Y Y Y Y Y
Industry FE Y Y Y Y Y
Quarter-Year FE Y Y Y Y Y
Observations 203,749 203,749 203,749 203,749 203,749
Adjusted R? 0.63 0.28 0.28 0.28 0.22
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Table 2: Disclosure complexity, three-day abnormal returns, and institutional
ownership

This table provides results examining the non-monotone relation between disclosure complexity and
performance. The dependent variable is a measure of disclosure complexity, as specified, for firm ¢ in
quarter t. CAR Announce;; is the three-day abnormal return around the earnings announcement
for firm 4 in quarter t. CAR Announce%t is the square of CAR Annonce;;. Inst Own;; is the
percentage of firm ¢’s shares held by institutional investors in quarter ¢. Control variables include
size, leverage, market-to-book ratio, and return volatility, all lagged to the previous quarter; variable
definitions are included in Appendix B. The regressions are run from 1994Q1 to 2019Q3. Robust
standard errors are clustered at the firm level and are in parentheses. A constant term is included
in all regressions, but not reported. *** ** and * represent significance at the 1%, 5%, and 10%

levels, respectively.

(1)

(2)

3)

(4)

()

Dependent variable: Complex Word, ,  Fog Index;, Smog Index; , Riz; s Log Avg Word, ,
CAR Announce; —0.209*** —0.318"** —0.226™** —0.186™** —0.072%**
(0.031) (0.077) (0.054) (0.058) (0.014)
Inst Own; ¢ 0.122%** 0.290*** 0.209*** 0.218*** 0.043***
(0.022) (0.049) (0.035) (0.038) (0.008)
CAR Announce;y x Inst Owng; g 0.209*** 0.456*** 0.323*** 0.264*** 0.089***
(0.051) (0.130) (0.091) (0.101) (0.023)
CAR Announce%t 1.268™* 1.491%* 1.033*** 0.666" 0.178*
(0.226) (0.525) (0.369) (0.402) (0.097)
CAR Announce?, x Inst Own;, 1.032** 2.975*** 2.270%** 3.139*** 0.561***
(0.432) (1.017) (0.718) (0.792) (0.183)
Controls Y Y Y Y Y
Industry FE Y Y Y Y Y
Quarter-Year FE Y Y Y Y Y
Observations 148,739 148,739 148,739 148,739 148,739
Adjusted R? 0.64 0.29 0.29 0.28 0.23
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Table 3: Disclosure complexity and performance — quarterly abnormal returns

This table provides results examining the non-monotone relation between disclosure complexity and
performance. The dependent variable is a measure of disclosure complexity, as specified, for firm ¢ in
quarter t. CAR Quarter; , is the quarterly abnormal return for firm 7 in quarter t. CAR Quarter%t
is the square of CAR Quarter; ;. Control variables include size, leverage, market-to-book ratio, and
return volatility, all lagged to the previous quarter; variable definitions are included in Appendix
B. The regressions are run from 1994Q1 to 2019Q3. Robust standard errors are clustered at the
firm level and are in parentheses. A constant term is included in all regressions, but not reported.
*ak x*and * represent significance at the 1%, 5%, and 10% levels, respectively.

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

Dependent variable:  Complex Word,;, Fog Index;, Smog Index, , Riz; Log Avg Word, ,

CAR Quarter; , —0.125%* —0.191%* —0.136™** —0.124** —0.033***
(0.005) (0.014) (0.010) (0.011) (0.002)
CAR Quarter?,t 0.315*** 0.426™* 0.304*** 0.294*** 0.074**
(0.011) (0.028) (0.019) (0.021) (0.005)
Controls Y Y Y Y Y
Industry FE Y Y Y Y Y
Quarter-Year FE Y Y Y Y Y
Observations 205,195 205,195 205,195 205,195 205,195
Adjusted R? 0.63 0.28 0.28 0.28 0.23

40



Table 4: Disclosure complexity, quarterly abnormal returns, and institutional
ownership

This table provides results examining the non-monotone relation between disclosure complexity
and performance, interacted with the level of institutional ownership. The dependent variable is
a measure of disclosure complexity, as specified, for firm ¢ in quarter t. CAR Quarter;, is the
quarterly abnormal return for firm ¢ in quarter t. CAR Quarter%t is the square of CAR Quarter, ;.
Inst Own;; is the percentage of firm i’s shares held by institutional investors in quarter ¢. Control
variables include size, leverage, market-to-book ratio, and return volatility, all lagged to the previous
quarter; variable definitions are included in Appendix B. The regressions are run from 1994Q1 to
2019Q3. Robust standard errors are clustered at the firm level and are in parentheses. A constant
term is included in all regressions, but not reported. *** ** and * represent significance at the
1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5)
Dependent variable: Complex Word; ,  Fog Index;, Smog Indez; , Riz; 4 Log Avg Word, ,
CAR Quarter; , —0.159*** —0.265*** —0.188*** —0.164** —0.046***
(0.012) (0.030) (0.021) (0.023) (0.005)
Inst Own; ¢ 0.128*** 0.309*** 0.223*** 0.233*** 0.046***
(0.022) (0.049) (0.035) (0.038) (0.008)
CAR Quarter; ; x Inst Own; ¢ 0.077*** 0.172%** 0.122%** 0.094** 0.036***
(0.023) (0.058) (0.041) (0.046) (0.010)
CAR Quarter%t 0.275%* 0.360*** 0.250%** 0.215%** 0.056***
(0.026) (0.061) (0.043) (0.048) (0.011)
CAR Quarterit x Inst Own; 0.165*** 0.275** 0.214** 0.282%** 0.056**
(0.059) (0.135) (0.096) (0.105) (0.024)
Controls Y Y Y Y Y
Industry FE Y Y Y Y Y
Quarter-Year FE Y Y Y Y Y
Observations 149,626 149,626 149,626 149,626 149,626
Adjusted R? 0.64 0.29 0.28 0.28 0.23
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Table 5: Disclosure complexity and performance — controlling for non-
discretionary complexity

This table provides results examining the non-monotone relation between disclosure complexity
and performance, while controlling for non-discretionary complexity of the announcement. The
dependent variable is a measure of disclosure complexity, as specified, for firm ¢ in quarter t.
CAR Announce;; is the three-day abnormal return around the earnings announcement for firm i
in quarter t. CAR Announce%t is the square of CAR Annonce;t. Analyst Fog,, 4 is the Fog index
of analysts’ questions and statements during the Q&A portion of firm i’s earnings conference call
for quarter t. Control variables include size, leverage, market-to-book ratio, and return volatility,
all lagged to the previous quarter; variable definitions are included in Appendix B. The regressions
are run from 2002Q1 to 2017Q2. Robust standard errors are clustered at the firm level and are
in parentheses. A constant term is included in all regressions, but not reported. *** ** and *
represent significance at the 1%, 5%, and 10% levels, respectively.

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

Dependent variable: ~ Complex Word;, Fog Index;, Smog Index;,  Riz;y  Log Avg Word,,

CAR Announce; ¢ —0.063*** —0.040 —0.025 —0.022 —0.002
(0.022) (0.055) (0.038) (0.044) (0.010)
CAR Announce?’t 1.493** 2.335™ 1.7217 1.653*** 0.277***
(0.167) (0.400) (0.278) (0.317) (0.072)
Analyst Fog, , 0.015*** 0.039*** 0.028*** 0.030*** 0.001
(0.002) (0.006) (0.004) (0.004) (0.001)
Observations 62,435 62,435 62,435 62,435 62,435
Adjusted R? 0.38 0.32 0.30 0.34 0.10
Controls Y Y Y Y Y
Industry FE Y Y Y Y Y
Quarter-Year FE Y Y Y Y Y
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Appendix

A  Proofs

A.1 Proof of Proposition 1

Conjecture a generic equilibrium in which, upon observing y € Y,, the manager chooses
disclosure type x, where Yy, Ys, and Yo are three disjoint sets (of which some may be
empty) with Yo UYs U Yo = [yr,yn|. Let mo (y), ms (y), and 7 (y) denote the manager’s
expected payoffs given each of the respective disclosure choices and let A (Z) = [, f (¢)dt
denote the probability that y € Z, for any measurable set Z. Note that:

Bwsp+ (1 = B) A (Ys)E (g]y € Ys) |
Bws + (1 — B) A (Ys) 7
B(l—ws)pu+(1=B)AYocUYo)E (gl € YoUYo)
B(l—ws)+(1=pB)A(YeUYo) 7
Bwop + (1 = B) A (Yo) E (9|7 € Yo)
7TO(y) = X(p0y+(1_p0) 6WO+(1_5)/\(YO) )
B(l-ws)p+(1=B)AYcUYo)E(glg € Ye UYop)
Bl —ws)+(1=pB)A(YcUYo) .

ms(y) = psy+ (1—ps)

Te(y) = xy+(1-x)

+(1=x)

Now, in any equilibrium, Y, cannot be empty. If it were, then one can follow the arguments
of Jung and Kwon (1988) to show that, for some 7 € [yy,yr], we have Ys = [yr, 7] and
Yo = (7,yg]. But, this in turn implies that the final two terms in 7o(y) are weakly greater

than p and the final term in mg(y) is weakly less than . Hence, we have:

mo(yr) — ms(yz) > (ps — X)yr + (1 = x)p — (1 = ps)p = (ps — x)(yr — p) > 0.

Thus, by selecting x = O, a manager with y in a neighborhood of y; strictly prefers to
deviate from z = S to x = O. Following analogous reasoning, it also cannot be the case in
any equilibrium that Yy is empty, or a manager with y in a neighborhood of yy prefers to
deviate from x = S to x = C. Moreover, if Ys is nonempty, Yp < Ys < Y¢, and if Yy is
empty, Yo < Yo. To complete the proof, we need only to show that Ys cannot be empty in
an equilibrium. Suppose by contradiction that there were an equilibrium in which Ys = () so
that, for some 7 € [yg,yr], we have Yo = [yr, 7] and Yo = (7,yy]. Note that 7 < p, since,

in such an equilibrium, for any y > p,

_ Pwop+ (1 =B)F(r)E(glg <)
Bwo + (1= B) F (1)

mo (y) — 7o (y) = x (1 = po) |y > 0.
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Now, note that, in such an equilibrium, E (g|g € Yo U Yp) = i, and thus:

o (y) = xy + (1= x)p; 7s (y) = psy + (1 — ps) p.

However, since 7 < p and x > pg, this implies that m¢ (7) < mg (7) and thus manager type

7 wishes to deviate to S.

A.2 Proof of Proposition 2

We first prove that there is no equilibrium in which 77 > p. Note this would imply:

Qso (T, Tx)
— (1—ps) {MN + (1= B) (F (Ty) — F (T0))E (47 € [Ty, Tu])
Bws + (1= B) (F (Tw) — F (T1))

_ TL}

Buop + (1— B) F (TL)E (37 < )
—X(l—po)[ - Bwo + (1 =) F (1) _TL}

B(1L—ws) i+ (1—B)(1— F(Ty) + F(TL)E (§7 & (T2 Tl)
‘“‘X)[ B0 —ws) + (1= B) (1 - F(Tw) + F (11) ‘TL]”’

i.e., the equilibrium condition cannot be satisfied.

Part (i) To begin, we show that, VI, < u, there exists a unique value v (71) € (1%, ) such

that Qsc (1, (11)) = 0, and that «y (77) is continuous. Note:

Qsc (Tr, X) = (ps—x) X + (1 — ps) Posie + (;wSﬁj ((fi)/(g)) (FF(%L)) I?(élf)f R

FA-ws)p+ Q-5 A~ F(X)+F(T1) Egly & [Th, X])
B —ws)+(1=p)1 - F(X)+F(T1))

—(1=x)
We have that:

)1(121 Qsc (Tr, X)
B Pwsp+ (1= 8) (F(p) — F(T1) E
B <1_p5>[ Bos+(1-B)(Fu) - F
SR I PRRLES, [EE 4 E
B(l—-ws)+(1=08)(1—F(u)+F(TL))
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Next, given that pg < x,

Xh_{gli Qsc (11, X)

Bwsp+ (1= 8) (F (T) — F(T1)) E (9] € [T, TL))
Bws + (1 = B) (F (Ty) — F (1))
(- B(l-—ws)p+(1—=8)A—F(Ty)+ F(Tp))E (9]y ¢ [T1, T1))
B(l-ws)+(1—=8)(1—F(Ir)+ F(T1))
= (ps = x) (T —p) > 0.

= (ps—x)TL+ (1 - ps)

The existence of a v (11) € (T, u) such that Qsc (T, (TL)) = 0 now follows by the
intermediate value theorem. Next, in order to show that such a « (77) is unique, we show
that Qsc (T, (T1)) = 0 implies that {(‘)XQSC T, X }X vy < 0. Notice that we can
write:

_ s+ (1 = ) (F (X) ~ F (Ty))E 35 € [T, X)
Qso (130 = (1= ) (P o e )

oy (B 0P+ FADEGTETLX) _ )

Pl—ws)+(1—=05)1—-F(X)+ F(Tw))

Now, VX € (Ty, ), E(g|g ¢ [Ty, X]) > p, and thus:

BA-ws)p+ (1 -BA-FX)+ F(TL)E@y ¢ [Te, X))
B(l—ws)+(1—=p)(1—F(X)+ F (1)) ‘
Thus, Qsc (Tr,v (1)) = 0 implies that:
Pwsp+ (1= 5) (F(y(Te)) = F(TL) E (4lg € [Tr, v (Tu)]) Y (T3)
Bos + (1= ) (F (v (Tw)) = F (T1)) ’

—’Y(TL) > 0.

1—X{/@(1—wS)M+(1—ﬁ)(1—F(X)+F( L) E @y ¢ [T, (Tu)])
L= ps Al —ws)+(1=5)(1—F(y(TL)) + F(TL))

Now, notice that this implies:

4 = {iﬁwsﬂv%l—ﬁ) (F(X) - F(TL) E (y]y € [TL,X])}

0X Pws + (1= 5) (F(X) = F(T1))
(1—-5) f (v (T1))

T Bust (1-B)(F(y(T) ~ F(Tn) N
{7 () — Bwsp+ (1= 8) (F (v (T1)) — F(TL))@_E (77 € [Tr, (TL)])] .

(Bws + (1 =) (F (v (11))

X=v(Tr)
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Moreover,

{aﬁl—ws p+(1=8)1—-F(X)+F(Ty))E (y|y¢[TL7 ])}

0X B(l-ws)+(1=-8)(1-F(X)+F =y(T1)
o Bl-ws)p+(1 fthL X] tf(t)dt

{8_Xﬁ (1-ws) +(1=p)(1-F F(Ty)) }

(1-58)f(X)

B(l—ws)+ (1—5)(1—F( (To) + F (1))
B =ws)p+(1=B8) frgm, oy tf (1) dt

[6 (I-ws)+(1=8)1—F(y(IL)+ F(I1))

Therefore,
{%QSC(TMX)} - =ps—x+d —dy <O.
=v(Tr)

To see that v (X) is continuous, note that the implicit function theorem implies that for
each Ty, v (Tr) is the unique solution X to Qsc (1, X) = 0 in a neighborhood of T}, and
is continuous in this neighborhood. Applying this argument pointwise at each point T, we
have that « (77) is globally continuous.

We next show that there exists an X < p such that Qgo (X, v (X)) = 0, which com-
pletes the proof of part i. Given that ~ (X) is continuous, we have that Qso (X, (X)) is
continuous, and thus need only to find two points less than 1 on which Qgo (X, (X)) takes

positive and negative values. Note:

Qso (X,7 (X))
= psX +(1—ps)

|

‘X(pO““‘”O) Buo + (1— ) F (X)
B(1—ws)p+(1-B8)(1—F(y(X))+F(X)E@j ¢ [X,7(X)])
B(1—ws)+(1—B)(L—F (7 (X)) + F (X)) |

—(1-x)

Note that, as v (X) € (X, p), imx_,, v (X) = p. Therefore, limy_,,E (7|7 € [X,v(X)]) =
E(glg ¢ [X,v(X)]) = p and:

Pwop+ (1 —B) F(p) E (g

7 < 1)
Bwo + (1 - 8) F ()

lim Qso (X7 (X)) = —x (1 - po) —p| >0.
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Next, we have:

o Bwon+ (L= F(X)E(lj<X) _ Puopt [, t/(B)dt

Ao Bro + (1 - B) F (X) " Bwo+ (1-B) [ fmyde " (5)

Thus, substituting, we arrive at:

Jim Qso (X, (X))

Bwsp+ (1= 8) (F (v(yr)) — F(yr)) E (917 € lyr,v (yr)])
Bws + (1= 8) (F (v (yz)) — F (yr))

= (ps —xpo)yr + (1 — ps)

PA-ws)p+ 1 =00 =F(y(ye) + F(ye) E@lY ¢ [yr, v (yo)])

~x(1=po)u=(1=X) B(l—ws)+ (- B)(1—F(7(u0) + F (4))
< (ps—xpo)yr + (1 —ps)p—x(1 = po)p — (L = x)p

= (ps = xpo)(yr — p) <0,
where the inequality in the second-to-last line follows from the fact that E (|7 € [y, (y1)]) <
wand E(9|g € [yr,v (yr)]) > p. This completes the proof.

Part (ii) Note that the equilibrium conditions are equivalent to:

Qsc (T, Tyg) = 0 (6)
Qso (T, Ty) — Qsc (11, Tu) = 0. (7)

Let 0* < p be the unique solution to:

. Pwopt (1 B)F (5)E(§lj <) _

0 Bt L_BF(F) ®)

i.e., 0* is the value such that, given T}, = 0*, the expected firm value conditional on x = O
equals 0*. As equation (8) takes the same form as the equilibrium condition in Jung and
Kwon (1988), their arguments ensure its existence and uniqueness.

We proceed by proving two lemmas. The first lemma establishes that, fixing Ty > pu,
there is a 77, such that equilibrium condition (7) is satisfied. Moreover, this solution is
continuous and converges pointwise in Ty to 0* as pg approaches x. This, in turn, implies
that, for any Ty > pu, the expectation of g given ¢ € (§ (Ty) ,Ty) converges to a well-defined

limit as ps — x~, which will be useful in a subsequent step.

Lemma 1. There exists a unique, continuous function § (Ty) : (1, yg) — (yr, p) such that:

Qso (6 (Tu) ,Tu) — Qsc (0 (Tu),Tu) = 0.
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Moreover, as ps — x~, 6(Ty) converges pointwise in Ty to 6* and thus:

Elgly e (6(Tu), Th)] — Elgly € (6%, Th)] .
Proof of Lemma 1. Upon simplifying, we obtain:

Qso (X, Tu) — Qsc (X, Ty)
Bwop + (1 — ) F(X)E (g5 < X)
Bwo + (1 - 8) F(X)

= (ps —xpo) X +(x — ps)Tu — x (1 = po)

For any Ty > u, to see that there exists a § (Ty) € (yr, p) such that Qso (6 (Tw),Th) —
Qsc (0 (Ty),Ty) = 0, note first that, from (5) the final term in this expression approaches
uas X — yr. Thus,

Jim [@so (X, T) = @sc (X, Tu)] = (ps — xpo)yr + (x = ps)Tw — x(1 = po)n

= (ps — X)(wr — Tu) + x(1 = po)(yL — p) <O.

Moreover, adding and subtracting x (1 — po) u,

lim [Qso (X, Tw) — Qsc (X, Th)]

X—p~

:(X_pS)<TH—M)_X(1_pO) |:6WOM+(1—B)F<M)]E<~

|
Pwo + (1= B) F(n)

y <
] u)_4>0.

Thus, we have that ¢ (Ty) exists. Next, observe that:

8% [Qso (X, Th) — Qsc (X, TH)] (9)
s —vp XX =po)(1=8)f(X) [X_ﬁwou+(1—6)F(X)IE(g|gj<X)}
° ° Bwo+(1-B)F(X) Bwo + (1 —B) F(X) '

Now, note that Qso (6 (Ty),Ty) — Qsc (0 (Tw),TH) = 0 is equivalent to:

~ Pwop+ (1 =B)F (5 (Tw)) EHly <d(Th))
Bwo + (1= B) F (6 (Tx))

(1 - p0) [6 (Tw) } — (x = ps) (6 (Tu) — Tuy) < 0,

and so:

{i [Qso (X, Ty) — Qsc (X, TH)]}

0X
o (1—8)F (5(Tw)

X=6(Tw)

(X = ps) (Tu =6 (Tu)) > 0. (10)
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Thus, by the implicit function theorem, we have that ¢ (T ) is the unique, continuous solution
to Qso (0 (Th),Th) — Qsc (6 (Ty),Ty) in a neighborhood of Ty. This argument applies
at every point Ty € (u,yg), which implies that, for Ty € (u,yn), 6 (Ty) is the unique,
continuous solution to Qso (6 (Ty) ,Ty) — Qsc (0 (Tw),TH) = 0.

Finally, note that, as ps — x~, the condition Qso(X,Ty) — Qsc(X,Ty) = 0 converges
to the condition satisfied by 0, i.e., equation (8), regardless of Ty. Note further that, given
(10), we can once again apply the implicit function theorem, which tells us that, fixing X,
d(X) is a continuous function of pg in a neighborhood of x, and converges to §* as ps — x .

Hence, §(X) converges pointwise in X as ps — x . O

The next lemma establishes that for the equilibrium conditions to be satisfied with Ty >
1, it must be the case that the expected firm value given that the firm chooses simple
disclosure exceeds p. This both verifies the statement in the proposition and will be useful

in a subsequent step in the proof.

Lemma 2. For any Ty > p, we have:

Qsc (6 (Tu),Tu) =0=E(j|g € [0 (Th), TH]) > p.

Thus, in any equilibrium with Ty > p, E(g|z = 5) > p > E(g|z € {O,C}).

Proof of Lemma 2. Note first that, by adding and subtracting (1 — x) u, we can rewrite
Qsc (0 (X), X) as follows:

Qsc (0(X),X)
—(1—y) {5wsu+ (1-8)(F(X) = F@X)E @y € [0 (X),X]) _4
Bws + (1= B) (F(X)— F(§(X)))

. [ﬁ(l—ws)wr(l—5)(1—F(X)+F(5( NE (317 ¢ 6 (X)., J>_4
F—ws)+ (=B (1-F(X)+ F(3(X)))
Buosu + (1— 8) (F(X) — F (5 (X)) E (gl € 16 (X) , X))
~ =) [X‘ Bs + (1= B) (F(X) - F (6 (X))) } =

Now, suppose by contradiction that E (g|g € [0 (Ty),Ty]) < . Then, it is straightforward
to verify that, for X > pu, each of the three terms in (11) is negative. This contradicts
the assumption that Qgc (0 (TH),TH) = 0. Finally, because E (| = 5) is a weighted av-
erage of E(g|y € [0 (Tw),Tx]) and p, we have E (y|z =S5) > p. In turn, the property
w> E(y|z € {O,C}) follows by iterated expectations. O

To conclude the proof, we now apply these lemmas to show that there exists a Ty > pu

such that Qsc (0 (Ty),Ty) = 0 if any only if x > £ (ps), for some increasing function £ (-).
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Note first that:

hm Qgc( (X),X)

~ H_ Bwsi+ (1= B) (F (yn) = F (5 (yn))) E (317 € [3 (yar) , yu)
= (o = X) s+ (1= ps) Buos + (L= B) (F (y) = F O ()
_(1_X)ﬁﬂ—wS>u+(1—6>(1—F<yH>+F<6< m))E (919 € [6 (
B —ws)+ (1= B)(I—F (yu) + F (6 (yn)))

1 Pwsp+ (1 —B) (F(yn) — F (6 (yn))) E(41y € 16 (yu)  yn])
=4 ””( Bws + (1= B) (F (yu) — F (5 (yn))) yH)
o B —ws)pu+ (1= B) (1= F(ya) + F (0 () EGlj & 5 (yn) , yu))

S X’(yH B(1—ws)+(1—B)(1—F (yu)+ F (6 (yn))) )<0

Now, since ¢ (X) is continuous, the intermediate-value theorem tells us that there exists a
Ty > p such that Qsc (0 (Tw),Ty) = 0 if and only if we can find a point X* > p such that
Qsc (6 (X*),X*) > 0. Note by Lemma 2 we can further restrict attention to X* such that:

X' e A={X:X € (uyn)E(Glj € [5(X), X)) > u} .

We next show the following four results:

Result 1. Fixing pg, for x sufficiently close to pg, there exists a point X* € A such that
QSC ((5 (X*) ,X*) > 0.

Result 2. Fixing pg, for x sufficiently close to 1, there does not exist a point X* € A such
that QSC ((5 (X*) ,X*) 2 0.

Result 3. VX € A, Qsc (0 (X), X) strictly decreases in .
Result 4. VX € A, Qsc (0 (X), X) strictly increases in pg.

Together, these results complete the proof: the first three results imply that, fixing pg, X*
exists if and only if x is sufficiently close to 1, i.e., x > £ (pg), for some function £ (-). The
fourth result implies that £ () is strictly increasing.

Proof of Result 1. Consider Qgc (0 (X),X) as expressed in (11). The final term in
expression (11) approaches zero as ps — x~. Thus, we need only show that, as ps — x~,
there exists an X such that the first two terms are positive. Note that, for any X € A, we have
X >E(gly € [0(X),X]) > u, and by iterated expectations, E (g|g ¢ [0 (X), X]) < u, which
ensures these terms are positive. Now, we must verify that A is non-empty when pg — x~.

Note that, for X sufficiently close to yy, we have E (g|g € [0*, X]) > p. Choosing such an X
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and applying Lemma 1, we have that lim,,,,- E(g|g € [0 (X), X]) =E (y|g € [0*, X]) > u,
so that X € A for pg sufficiently close to x.
Proof of Result 2. We have that:

x—1

L Bwsp+ (1= 5) (F (6 (X)) — F
—iﬂ{“‘”)( Bws +(1—B) (F (0

(X )
_(I_X)<5(1—WS)M+(1—B)( FO X))+ FX)E (9]
Pl —ws)+(1=p)(1-F(O(X))+F(X))
o Pesp+ (1= B) (F (6 (X)) - F (X)) E(g]g € [3 (X), X])
fws + (1= 6) (F (0 (X)) - F (X))

For X > p, this is negative, and so the equilibrium condition can never be satisfied for y
sufficiently close to 1.
Proof of Results 3 and 4. We have that:

dQsc (0(X), X) _ 0Qsc (0(X),X) | 0Qsc(d(X),X) 00 (X)

dps B dps 94 (X) dps ; (12)

ddsc (0 (X), X) _ 0Qsc (0(X),X)  0Qsc(d(X),X) 00 (X)

dx B Ox 96 (X) ox

Calculating, we obtain:

IQsc (6(X),X) o Bwsp+(1-=8)F(X)-F((X))E(@glyed(X),X])
oos " s+ (1= B) (F (X) — F (3(X))) >0 1y
9Qsc (6(X),X)  B-ws)p+ (1= A-F(X)+F(S (X)))E(Q!?J¢[5(X)7X])_X<O
ox B(l-ws)+(1-8)1—-F(X)+F(6(X))) ’

since, for any X € A, we have X > E (g|g € [0 (X), X]) > p, and by iterated expectations,
E(glg ¢ [0(X),X]) <p< X. Now, writing E (7|7 ¢ [0 (X), X]) in its integral form yields:

0Qsc (5(X),X) 0 Bwspi+ (1= B) [5x tf (2)
90 (X) 06 (X) \ Bws + (1 —5) (F(X) - ((X)))
Pwsp + (1 f5 f@)d

0
* G T A BP0 O >>>‘5<X)>0' 1)
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Next, we have that:

96 (X) 0= [Qsc (6(X), X) = Qso (6(X), X))

Ops 3 (050 0(X), X) — Qs0 (6 (X), X)] 1)
05(X) ax [Qsc (6(X), X) = Qso (6(X), X))
aX B ag(ax) [QSC((S(X>7X)_QSO(5<X)7X>]

To sign these expressions, first recall from equation (10) that their denominator is negative.

Moreover,
0[Qsc (0(X),X)—Qso(0(X),X)] =5(X)—X <0
3ps ’
and:
5 (050 (8(X),X) = Qs0 (6 (X)  X)] 1o

— X =5 (X)+(1— po) (5(X)_ 5w0u+(1—5)F(5(X))E(@|§<5(X))).

Pwo + (1 =) F (6(X))
Now, the equilibrium condition that §(X) satisfies, Qsc (6 (X),X) — Qso (6 (X),X) =0,

can be expressed as:

Buop+ (1— B)F(G(X)E@F < 6(X)  x— ps )
3(X) = foo + (1= B) F (5(X)) =g P K18

Combining equations (17) and (18) yields:

% (@sc (60). ) = @50 (6.0), X)) = 22 (X = 3.x) > 0.

Substituting these signs into the equations in (15) yields that % > (0 and % < 0.

X
Together with (12), (13), and (14), this implies that, for X € A, W > 0 and
dQsc (6(X),X)

i < 0, as desired.
X
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A.3 Proof of Corollary 2

Suppose that the manager chooses x = C for y € Yo and z = S for y € Yg, where
Yo UYs = [yr, yu]. Note that the manager’s payoff from x = C' less that from z = S is:

6(1—ws)u+ (1-2 fy tf

To () —7s (§) = (x — ps) §+ (1 = x)

Bl —ws)+ fYC
(1 - )ﬁwSﬂ"i_ 5) fy tf
P8 Bas+ (1= B) Jy. f

Clearly, o (y) — s (y) decreases in g, which implies any equilibrium is of the threshold type.
Note a threshold equilibrium characterized by threshold 7" must satisfy 7¢ (1) —7g (1) = 0.

To see that a unique such equilibrium exists, with 7" < u, note:

Jim fre (7) — 75 (1)) = (1) (5(1 e e S —u)
Bwsp+ (1= B) F (w)E (9ly < p)
_(1_ps>< Pus + (1= B) F () M)>0'
Furthermore,
Th_{IJL 7o (T) —7s(T)] = (1—=x)(w—yr)— (1= ps)(k—yr) = (ps — x)(—y) > 0.

Uniqueness follows as m¢ (1) — ws (T') can be easily shown to be increasing. To complete
the proof, we must show that the information communicated in this equilibrium is strictly
greater than that in the equilibria in Proposition 2. To prove this, we show that T" < T},
where T is the upper threshold in a strategic complexity equilibrium. This completes the
proof as it implies that, when the manager cannot obfuscate, she (a) chooses x = S rather
than z = O for y € (y1,Ty), and (b) chooses x = C rather than z = S for y € (T, T4).

To see why we must have T' < Ty, suppose T' = Tpy. Then, the beliefs of sophisticated
(unsophisticated) investors when the manager chooses © = S and the disclosure is uninfor-
mative are strictly greater when the manager can obfuscate than when she cannot. The
reason is that the selection of signals that lead the manager to choose x = S when she can
obfuscate are (17, Ty), and when she cannot obfuscate are (yr,Ty). But, this implies that,
when the manager cannot obfuscate, she strictly prefers x = S when y = Ty, which implies

that we must have T < T4.
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A.4 Proof of Proposition 3

Note first that in any equilibrium, since sufficiently positive types always prefer S and suf-
ficiently negative types always prefer O, it must be the case that there exist two possibly
equal thresholds, 77, and Ty, such that types t < Tp, choose O and types t > Ty choose S.
Consequently, any equilibrium must take either the form in (i) or (ii). We next characterize
when each of these equilibria exist.

Part (i) In such an equilibrium, we must have that the following two functions are zero,
where the first function equals the relative payoffs of S to C' of type T, and the second
equals the relative payoffs of C' to O to type T7:

Qe (Ty) E(m—xﬂ%+ﬂ—n@&%MZ&L?SJJX%Q%g§>ﬂﬁ

B—-ws)p+ (1 —=P8)F(Tu)Eyly <Th),

Bl —ws)+(1=p)F(Tyh) ’

Bwop + (1 = B) F(T1)E (9|y < TL))
Bwo + (1 = B) F (1) '

—(1-x)

Qlo (T1) = Xﬂ—pd(ﬂr—

Note that Q% (Ty) > 0 for any Ty € (i, yrr), which implies there is no equilibrium in which
Ty > p. Furthermore, note that:

o B Bwsp+ (1= B) (1 — F(p)E(gly > p)
i, Qe () = (L= ps) =g 5 F )
_(l_X)5(1—WS)M+(1—5)F(TH)E(Z)?|?J<H)

B(1—ws)+ (1-B)F (u >0

Moreover, limgy, .y, Qéc (Tu) = (ps — x) (yo — i) < 0. Thus, there is a Ty < 0 such that
Q%o (Ty) = 0. To aid in the proof of part (ii), let T% equal the maximum of such zeroes (in
(yr,ym)), if multiple exist.

Next, note that by the minimum principle of Acharya et al. (2011), there is a unique 7*

such that:
. Bwop+ (1= B)F (r)E (lg < )

Pwo + (1 — ) F (1*)

Q%o (T) =7 =0

Moreover,

9 Buon+ (1- f) F (D E (317 < 7)
or Pwo + (1 = B) F (1)

—0. (19)

In order for an equilibrium of the type in part (i) to exist, in which T;, < Ty, it must be that
7" < T?. To see why, note if this did not hold, then the only solution to the equilibrium
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condition that 77, must solve would lie above any solution to the equation that Ty must solve,
and so there would be no solution (77, Ty ) to the equilibrium conditions with 7, < Ty. Now,
expression (19) implies that [%sto(T)L:T* > 0, and thus:

or* 0 [, Pwopt+(L-B)F(r)E(gly <)
85wo anO 50)0 + (1 — 6) F (’7‘*)
- Bwor= A-BF()E@y<T) _,

Bwo + (1 —B) F (%)

Moreover, we have that:

IM_P_5MW+u—ﬁﬂNﬂE@w<ﬂ}::T_M
Buo—1 Bwo + (1 = B) F (1) ’

: _ Pwop+(A-=p)F(T)E@ly<7)| _ - E(ili <+
5£;H—1>0 {T Bwo + (1 — B) F (1) } B E(ly <7)>0.

The first equation above tells us that limg,,,1 7* = p. The second equation tells us that,
for any 7 > vy, as fwo — 0, the equilibrium condition becomes strictly positive. This
implies that limg,,—07" = yz. Combining these facts, we have that 37 € (0,1) such that
Bwo < Z = 7 <T& and fwo > Z = 7" > T4.

Part (ii) For such an equilibrium to exist, we need that the manager is indifferent between
S and O upon observing y = T

0 = Qi (1) = s —xpo) T+ (1~ po) PO DA LONRG 2 T

BA—-ws)p+(1=p)F(T)E(gly <T)

SO T e r - F (D)
Pwop+ (1 —B)F(T)E (yly <T)
) T T P 2
and does not prefer C' to O:
o _ Pwop+ (1 —B)F(T)E(yly <T)
Qho (1) = x(1 = po) (7 - Pt EZBELOROND) <o,

Observe first that each of the three final terms in (20) converge to p as T — yr,, and thus:
Jim Qe (X) = (ps = xpo) (yr — 1) < 0.
—YL

Next, observe from the proof of part (i) that condition (21) holds if and only if T < 7*.
Together, these results imply that, to complete the proof, we need only show that Q% (7%) >
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0. To see why this will complete the proof, note by the intermediate value theorem, it will
yield there is a T < 7* such that Qe (T ) = 0. Moreover, since 7' < 7, T satisfies the
necessary condition for an equilibrium (21).

To characterize when Q% (7%) > 0, observe that we can write:
Qsc (T7) = Q5o (T) + Q5o (77)
- chl*c (T*) )

where the second line follows because Q% (7*) = 0. Now, because T is the largest zero of
Q% (X) and because Q% (X) is positive for X sufficiently large, we have that 7% > T4 =

4. (%) > 0. Recall from the proof of part (i), fwo > Z = T4 < 7*. Combining these
facts, we have that fwo > 7 = Q% (7%) >0 = Q% (7%) > 0.

B Variable definitions

o CAR Announce;;: Three-day cumulative abnormal returns calculated over the window

[—1,1] around the earnings announcement in quarter ¢ for firm 7.

e CAR Quarter;,: Cumulative abnormal returns for quarter ¢ for firm . Abnormal

returns are calculated as the raw return less the value-weighted market return.
o [nst Own,,: Percentage of shares held by institutional investors firm ¢ in quarter ¢.

e Complex Word, ;: Number of words with three syllables or more in firm 4’s 10-Q filing

in quarter t.
e Fog Indez,,: Gunning Fog Readability Index, defined as

Hwords #complexwords

0.4]

#sentences H#words ]
for firm ¢’s 10-Q filing in quarter .

e Smog Index,;,: Smog Readability Index, defined as

30
1.043\/#complexw0rds X ——— + 3.1291
#sentences

for firm ¢’s 10-Q filing in quarter t.
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Riz;: RIX Readability Index, calculated as the number of words with seven or more

characters divided by the number of sentences, for firm ¢’s 10-Q filing in quarter ¢.

Avg Word, ,: Natural logarithm of the average number of words per paragraph for firm

1’s 10-Q filing in quarter ¢.
Size;1—1: Log of total assets for firm ¢ in quarter ¢ — 1.

MKB;;_1: Market-to-book ratio, calculated as market value of equity plus book value

of liabilities divided by book value of assets, for firm 7 in quarter ¢ — 1.

Leverage, , ,: Leverage, calculated as the sum of long-term debt and debt in current

liabilities divided by total assets, for firm ¢ in quarter ¢ — 1.

Return Vol;,_;: Return volatility, calculated as the standard deviation of daily stock

returns over the quarter, for firm ¢ in quarter ¢t — 1.

Analyst Fog;, ;. Fog Index of analysts’ questions and statements during the Q&A

portion of firm ¢’s earnings conference call for quarter ¢.
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Online Appendix: Endogenous Price Function

In this appendix, we extend the analysis to the case in which sophisticated and unso-
phisticated investors have mean-variance preferences and the firm’s price is determined by
market clearing. We show that our key results continue to hold in this case. Specifically, we
demonstrate that any equilibrium must be a strategic complexity equilibrium and that there
always exists a strategic complexity equilibrium in which the price responds negatively to a
simple disclosure.

For tractability, we assume further that unsophisticated investors do not learn from
price. This is consistent with the information processing constraints that these investors
face extending to their ability to interpret the firm’s price. We conjecture that our results
would continue to hold in a model with learning from price if there is a source of noise in
price such as liquidity trade. The key feature of price for our results is that unsophisticated
investors cannot perfectly back out the sophisticated investors’ information. This should
hold as long as there is noise in price.?*

To do so, we make two minor adjustments to our assumptions. First, it is essential to
have some residual source of uncertainty in the firm’s cash flows, even if the disclosure is
perfect. This ensures that the price is always influenced at least to some extent by the
beliefs of unsophisticated investors. The reason is that, when the disclosure is informative,
it perfectly reveals y. Hence, if y is the only source of uncertainty, sophisticated investors
would face no uncertainty given informative disclosure and any deviation of the price from
their beliefs would generate risk-free arbitrage. We now denote the firm’s cash flows as 0
and assume they satisfy:

0=7q+¢,
where the firm disclosure concerns y and € is a mean-zero noise term. The distribution of &
is unimportant for the analysis, subject to having a positive, well-defined variance.

Second, we now assume that ps > po, as opposed to ps > xpo in the main text. Intu-
itively, given obfuscation, we will see that sophisticated investors’ beliefs are, in expectation,
more strongly impounded into prices than unsophisticated investors. The reason is that
these investors face less uncertainty and thus trade more intensely on their information. We
therefore impose a stricter standard on the relative informativeness of obfuscated disclosure

relative to simple disclosure to ensure the market reacts more weakly to it, in expectation.

24Note learning from price is challenging to incorporate in models with voluntary disclosure due to the
lack of normality. Banerjee et al. (2022) study a model with voluntary disclosure and learning from price by
applying the approach in Breon-Drish (2015). In general, this approach does not apply in our setting, where
sophisticated investors’ privately observe the disclosure rather than independent signals about cash flows.
This implies that sophisticated investors’ private information does not, in general, fit into the exponential
family, which is necessary to apply Breon-Drish (2015)’s approach.
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We proceed by: (i) establishing the firm’s equilibrium price and key properties of this
price; (i7) showing that any equilibrium must be a strategic complexity equilibrium with

Ty, < p; and (4i7) showing that there exists such an equilibrium with Ty < p.

Equilibrium price

The next lemma characterizes the firm’s equilibrium price by solving for investors’ optimal

demands and applying market clearing.

Lemma 3. The firm’s equilibrium price given the disclosure choice x and the realized dis-

closure A, satisfies:

P=A(x,A)Ey(9)+ (1 —A(z,A)E[ (),

(1—X)V1<9)
(1=x)V1(0)+xVu (0)

where A (x,A;) = . Moreover,

(i) A(S,As)=1-x;
(i) 1= A(C,Ac) > x;
(i) A(C,y) = A(0,y); in addition, A (C,y) = A(O,y) does not depend upon y.

Proof. In this case, standard derivations yield that, for ¢ € {I,U}, investors’ demand func-

tions satisfy:
E, (9) P g p
D . — 7 (y)

REZOIET0)

and so the market-clearing condition is:

(1= V1 (6) Ev (5) + xVu (0) Er (7)
(1= 0V (3) + Vo (5)

Property 1 now follows since when z = S, V; (5) =Vyu (é) To see that property 2 holds,
note that regardless of the outcome of the disclosure, when x = C', Vy; <0~> =Vu (9)+V (&) >

59



V() =V; (é) Property 3 follows because given that the firm’s disclosure equals y when

x = C or x = O, we have that V; (9) =V (&) and Vg (é) =V(E)+V(yg|lze{O,C}). O

Note that A (-,) captures the relative weight on sophisticated and unsophisticated in-
vestors’ beliefs. Naturally, A (-,-) depends on the nature of the equilibrium. However,
properties (i)-(iii) hold regardless of the equilibrium, and are the key features necessary for
the results. Thus, for notational parsimony, we do not explicitly write out the dependence

of A(-,-) on the features of equilibrium below.

Uniqueness of strategic complexity equilibria

In this section, we verify that any equilibrium must be a strategic complexity equilibrium
with T7, < u, following similar steps to the proof of Propositions 1 and 2 in the main text.
Conjecture a generic equilibrium in which, upon observing y € Y,, the manager chooses
disclosure type z, where Yy, Ys, and Yo are three disjoint sets (of which some may be
empty) with [yr,yn| = Yo U Ys U Yo, Let 7o (y), ms (y), and 7¢ (y) denote the manager’s
expected payoffs given each of the respective disclosure choices. Note that given simple

disclosure, investors’ beliefs are aligned regardless of the disclosure, and so:

Ts(y) = psy + (1 — ps) E (g2 = 9).
Now, substituting for investors’ beliefs given x = C' and x = O we obtain:

mo (y) = A(Cy)E(glz € {0,C) + (1 - A(C,y)) y;
(1=p0) [A(0,0)E(y]z € {0,C}) + (1~ A(0,0)) E(y]z = O)]

To (y) = +p0 [A(O,y)E (9] € {O,C}) + (1 — A(O,y))y]

As in the main text, in any equilibrium, Yo and Yy must be non-empty. The reason is
that, if one were to conjecture an equilibrium in which Ys and/or Yo were empty, then
sufficiently high and low types would prefer C' and O, respectively. Moreover, if Yy is non-
empty, Yo < Ys < Y, and if Yy is empty, Yo < Y. To complete the proof, we need only to
show that Yg cannot be empty in an equilibrium. Suppose by contradiction that there were

an equilibrium in which Yy = (). Then, we have Yo = [y1, 7] and Yo = (7,yg]. Note that
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T < 1, since, in such an equilibrium, for any y > u,

{A(Cy) = [poA(O,y) + (1 —po) A(O, D)} E
mo (y) — 7o (y) = —(1=po) (1 —-A(0,0)E(glz €
+(1=A(C,y) —po(1—-A(0,y)

(97 € {0, C})
0)
)y

Applying property 3 in Lemma 3 and the fact that E (g|z € {O,C}) = pu, this reduces to:

To (y) — 7o (y) = (1 — po) {(1 = A(C,y)) (y — p) — (1 = A(O,0)) (E(glz € O) — p)} .

Since E (glxr € O) < p < y, this is positive. Next, note that, in such an equilibrium,
E(9]g € Yo UYo) = p, and thus:

o (y) = (1= A(C,y)y + A(C,y) w; s (y) = psy + (1 — ps) 1,

so that:
T (1) —ms (1) = (1 = A(Cy) — ps) (T — ) -

However, since 7 < p and 1 — A (C,y) > x > ps, this implies that 7¢ (7) < 7g (7) and thus
manager type 7 wishes to deviate to S. We next prove that there is no strategic complexity

equilibrium in which 77, > p. Note this would imply:

TS (TL) — To (TL)
psTy + (1 —ps)E (g7 = S)
= —(1-p0)[A(0,ME |z € {0,C}) + (1 - A(0,0))E (j]7 = O)]
—po [A(0,y)E(glz € {0,C}) + (1 - A(0,y)) Ti]

(1—ps)(E(ylz=25)—T1)
—(1=po) [A(O,0)E (§|z € {0, C}) + (1 = A(0,0) E (§|z = O) = T1] , (23)
—po [A(0,y)E(glz € {0,C}) + (1 - A(O,y)) Tp — T}

where the second line adds and subtracts T7,. Now, note that:
E (g|z € {O,C}) < T1;E (y|z = O) < T7. (24)

To see why, note that, if the manager had discretion, the firm’s expected values given that
x€{0,Ctandz =0 areE (g|y ¢ {T1,Tu}) < p < Ty and E(g|g < Ty) < T}, respectively.
Moreover, if she did not have discretion the firm’s expected value is p < T7,. The result now

follows because E (| € {O,C}) and E (g2 = O) are probability weighted averages between
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these two beliefs. Substituting (24) into (23), we obtain:

(1—ps) (E(g|z = 5) = TL)
s (TL) — TO (TL) > — (1 — po) [A (O,@) T + (1 — A(O,@))TL — TL]
—po [A(0,y) T+ (1= A(O,y)) Ty, — T}

=(1—ps) (E(g|lz=5)—-1TL) > 0.

Hence, managers that observe y marginally less than 77, strictly prefer to deviate to S from

0.

Existence of a strategic complexity equilibrium

We now show that a strategic complexity equilibrium always exists by following analogous
steps to the proof of Proposition 2. To begin, we show that, VI < u, there exists a unique
value vy (11) € (Tp, u) such that Qgsc (1r,v (11)) = 0, and that v (77) is continuous. Note:

psX + (1 = ps) limp, ,x E (|2 = 5)
—A(C, X)limg, x E(y[z € {0,C}) - (1 - A(C, X)) X

= (1= ps) (ngnXE (g7 = 5) - X) —A(C,X) (T}J@XE (7% € {0,C}) - X) .
(25)

Qsc (T, X) =

Now, observe that:

lim E (9|2 =5) < u;

TH—),U,

lim E(§|F € {0,C)) > p.
Ti—p

The first property follows because E (7| = S) is a weighted average of E (g|g € [T7, p]) < u
and p. The second property follows because E (y|z € {O,C}) is a weighted average of
E (y|y ¢ [T, 1]) > p and pu. Together, these properties imply that (25) is negative when X =
p. Next, given that pg < x, and that limy, 7, E(g|2 = 5) = limp, 1, E (9|7 € {O,C}) =
1,

Xh_{I%L Qsc (T, X)

— (1= o) Jimy Bl =)~ 71 ) - A(C.T0) liy E (Gl € 0.C) -T2
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This is positive given that 1 — pg > 1 — x > A(C,y). The existence of a v (Ty) € (1%, 1)
such that Qsc (T,v (1)) = 0 now follows by the intermediate value theorem. Next, in
order to show that such a 7 (77) is unique, we show that Qgc (17,7 (T1)) = 0 implies that:

{%QSC (TL,X)} <0.

X=v(Tr)

To see that this holds, notice that we can write:
Qsc (Tw, X) = (1 = ps) (E(gly € [TL, X]) — X) — A(C, X) (E(gly & [TL, X]) — X).

Now, VX € (Tp, 1), E(g|g ¢ [T, X]|) > p. Thus, Qsc (Tr,v (1)) = 0 implies that:

A(C,y (T1))

E(ly & [To,y (T)]) =7(T) = —3— =

(E(gly ¢ [To,y (Tu)]) — v (1)) > 0
Now, notice that this implies:

[
d, = {8_XE (g]z = S)}XW(TL)
_ {i5w5u+(1 —B)(F(X) - F(TL)E(yly € [TL,X])}
0X fws + (1= 6) (F(X) = F(T1))
(1-5)f (3 (Ty) *
Puws + (1= B) (F (y(TL)) — F(T1))

X=v(Tr)

Buspi+ (1 B) (F (3 (Tu)) — F(T)E (3l € [Tey (L))
{”(TL)‘ (Bos + (1~ B) (F (7 (Ty)) — F (T1))) ]“"
Moreover,
0 = @\fe{o,cn}
X=y(Tr)

™ &=

F—ws)+ (1= B) (1 - F(X) + F (1)
51— ws) it (1= B) fygmy g 1 (8)
F0-—w) + (- D0 FX) +FT [,
(1-8)f (3 (T0) *
0T+ 070 PO T+ P
B —ws)pt (L= B) [y, eryy 1T (£) dt
[5 T=won) + (=D (A-F () +FT) (TL)] -0

(1 -ws)p+(1=6)1—-FX)+F(T,)E@yly ¢ [TL7X])}
(Tw)

I
—N— =

S X X
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Therefore, because A (C, X)) does not depend on X, we have:
0
a—QSC (Tr, X) =ps— (1 —A(C,v(Ty)))+dy —dy <0.
X X=y(T1)

To see that ~ (71) is continuous, note that the implicit function theorem implies that for
each Ty, v (T1) is the unique solution X to Qsc (1, X) = 0 in a neighborhood of T}, and
is continuous in this neighborhood. Applying this argument pointwise at each point T}, we
have that « (77) is globally continuous.

We next show that there exists an X < p such that Qgo (X,v (X)) = 0, which com-
pletes the proof of part i. Given that ~ (X) is continuous, we have that Qso (X, (X)) is
continuous, and thus need only to find two points less than p such that Qgo (X, v (X)) takes
positive and negative values. Note since v (X) € (X, p), limy_,, v (X) = p, so:

lim Qo (X, (X))
—p

psi+ (1 — ps) limg, 7, B (9]2 = 5)
= - (1 - PO) [A (Oa (b) 1imTL7TH_>HE <g|‘% € {07 C}) + (1 — A (07 ®)) hmTL7TH—>ME (?3|55 = O)] :
—Po [A (07 X) hmTL,TH—W E (?3|j € {07 C}) + (1 —A (07 X)) :u]

Now, limy_,, E (31§ € [X.7 (X)]) = limx, E (317 ¢ [X.7 (X)) = p and so:

lim E(glz=S5)= lim E(glz€{0,C}) =pn.

T, Ta—np T, Tu—p

Substituting, we obtain:

psp+ (1 — ps) p
Jim Qso (X,7(X)) = = (1= po) [4(0,0) p+ (1 = A(O,0) lim, 1, -, E (517 = O))
—po[A(0,X)p+ (1 - A(0,X)) ]

~(=po) [1=200) (- 1 E(Gi=0))

Moreover, note that:

. o PBwop+(1—B)F(2)E(jl§ < Tr)
i Bl =0)= lm Bwo+ (1—B) F (z)

B Buop+ [ tf(t)dt B

 Bwo+ (1-8) [T f(tydt

yL
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Thus, substituting, we arrive at:

(ps —po (1= A0, X))y + (1 —ps)E (gl = 5)
Jim Qso (X7 (X)) = —(1=po) [A(O,0)E(g|z € {O,C}) + (1 - A(O,0)) ]
—poA (O, X)E (g|z € {O,C})
<(ps—po(1=A(0,X))yr+ (1 —ps)pu—(1—po(l—A(0,X)))p
= (ps — po (1 — A(0,X))) (yr — 1) <

where the inequality in the second-to-last line follows from the fact that E (g|2 = 5) < pu <

E (g|z € {O,C?}). This completes the proof.
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