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Abstract

Despite a growing empirical literature, which documents the economic importance
of financial media, much of the existing theoretical work takes public financial news
as a model primitive. In this paper, we develop a simple model in which financial
media plays an economic role: many investors cannot observe the universe of all firm
announcements and rely on a financial journalist to choose which announcements
to report and which not to. The model explores implications for the behavior of the
journalist, the manager, investors, and for stock prices. We find that the introduction of
a journalist induces more informed trading by readers, but inadvertently incentivizes
the manager to bias the firm’s announcements. We argue that this bias arises in spite
of the journalist, not because of her. Although the stock becomes mis-priced, readers
are better off and prices are more informative. Finally, we find two endogenous biases:
extreme financial news is more likely to be reported than mundane news and good

news is more likely to be reported than bad news.
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1 Introduction

Financial media plays an important economic role. A growing body of empirical
research shows that financial journalists reach a broad swath of investors, affect trading in
tinancial markets, and help form stock prices [Tetlock, 2011; Fang and Peress, 2009; Peress,
2014; Garcia, 2013; Engelberg and Parsons, 2011]. Theory, however, provides little insight
into their economic function. Hence, our understanding of the equilibrium interactions
between the financial media, investors, and firms is somewhat limited.

In this paper, we aim to fill this gap by explicitly modeling a financial journalist whose
strategic actions affect her readers, the firms on which she reports, and the asset prices
that result. We start with the basic premise that some investors (henceforth readers) only
read financial news written by financial journalists. Thousands of US firms file 10-K
statements with the SEC, free for the world to see, and yet few individual investors have
the time to read each statement. For this reason, a financial journalist sifts through the
many announcements made by firms and reports on those that she finds to be of greatest
value to her readers.

In our model, there is a firm manager, a journalist, and a stock market populated by
three kinds of investors. The first are sophisticated investors who observe the universe of
all firm announcements. The second are liquidity traders who trade for reasons unrelated
to information. The third are the readers of financial media. Readers cannot observe firm
announcements directly (or find it prohibitively costly to do so). They rely exclusively on
the journalist for information, and—importantly—take her at her word.

The firm manager receives some information and prepares a public announcement.
The manager can bias the announcement in the hope that it gets picked up by the journalist.
If that happens, the readers will observe this biased information and trade on it. Because
these readers are deluded, their collective trades will boost the firm’s stock price.

The financial journalist plays two roles in our framework. First, she considers each
firm announcement and focuses on announcements that yield the greatest benefit to her
readers. Second, if she chooses to report on a firm, she tries to debias the announcement as
thoroughly as possible to minimize her readers’ exposure to biased announcements. For
example, she can fact-check a dubious statement or she can re-word a sensational passage.

Thus, the journalist makes a reporting decision that balances the positive impact from
reporting an announcement that has significant informational content against the negative
impact from reporting an announcement that is heavily biased. Importantly, this strategic
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manager chooses the level of bias in the announcement that balances the positive impact
on the stock price against its negative impact on the journalist’s decision to cover the story.

We embed this strategic interaction between the firm manager and the journalist in a
relatively standard trading model. In particular, we solve for the unique reporting and
manipulation equilibrium and derive the financial market implications. This equilibrium
generates several key results, some of which confirm existing empirical findings while
others generate novel empirical implications.

First, the model generates an equilibrium probability with which the journalist reports
news. We find that financial announcements that provide more extreme information,
either positive or negative, are more likely to be reported relative to more mundane
announcements. Hence, we argue that journalists are more likely to report extreme news,
not because they have an incentive to sensationalize, but because mundane news is too
costly to debias relative to the value of reporting it.

Second, negative information is less likely to be reported relative to positive informa-
tion. In particular, we find that all good news gets reported with a positive probability,
slightly negative news never gets reported, and extremely negative news gets reported
with a positive probability which is low. These results stem directly from the strategic
actions of the journalist and the firm manager and occur despite the fact that the arrival
of good and bad news is equally likely.

Third, the presence of a journalist induces firms to bias their announcements. This
means that a report by the journalist and a bias in the stock price will appear jointly.
Intuitively, because the readers of the newspaper trade only based on the information
provided by the journalist, the journalist’s report encourages her readers to trade based
on a reported announcement that is partially biased. Hence, these trades result in a stock
price that is partially biased. It is important to note that prices become biased when a
journalist writes a report even though the journalist tries to eliminate the manager’s bias
and chooses not to report announcements which contain too little information and too
much bias.

Fourth, overall stock price efficiency improves when the journalist reports. This is
because the benefit of the information provided in the report to the readers outweighs the
bias that it introduces. The journalist chooses to write (or not to write) a report depending
on whether it would benefit her readers. This means that the journalist considers the
actual content of the firm’s announcement as well as the extent to which the firm tries

to bias the announcement. The more the firm biases the announcement, the lower is the



ability of the journalist to write an article that is useful to her readers.

Fifth, we show that firms have a higher incentive to bias negative (i.e. below-average)
news and, perhaps more surprisingly, that they bias more when faced with a highly-skilled
journalist. The first result comes from the fact that biasing their announcement reduces
the chance that the journalist will write about it in the newspaper. Hence, since the firm
wants good news to be reported and bad news not to be reported it biases more heavily
the announcements of negative news. The second result comes from the fact that a higher
skilled journalist is generally more likely to write a report and debias it.

Finally, the model generates additional implications such as how the number of readers
affects the equilibrium, and how the trading profits of sophisticated investors depend on
the journalist’s reporting decision.

Overall, our paper helps to answer questions such as what kind of news should be reported
by the financial media? How does the medias’ presence alter the firm'’s incentive to manipulate
information? Are individual investors better off with media reporting?

The model makes three important assumptions. First, we consider a journalist who
does not pander to firms but instead makes a reporting decision based on how her report
will impact her readers’ ability to trade. This is a benchmark under which the journalist’s
ability to attract readers depends on whether or not they will view her information as
profitable in the long term. We acknowledge that there is some empirical evidence that
journalists do pander to the firms on which they report [Dyck and Zingales, 2003; Call
et al., 2018; Baloria and Heese, 2018].

Second, we do not assume that the journalist creates new information (e.g. investigative
reporting), but rather that her main role is to highlight to her readers a small subset of
available information that is of higher importance. This is consistent with some empirical
evidence suggesting that the medias” primary role is that of a pass-through [Drake et al.,
2014; Tetlock, 2011].

Our third assumption relates to our definition of readers. We think of these readers
as partially informed investors similar to strategic retail investors . The literature has
termed these traders “credulous” or “blind” in economic contexts like Kartik et al. [2007],
Chen [2011], Little [2017], and Bolton et al. [2012]. We assume that they take the journal-
ist’s report at “face value” for trading purposes. Trading based on the journalists news
article is profitable but is not as profitable as the trades of sophisticated investors (e.g.
institutional investors, hedge fund managers, etc.). In particular, we posit a hierarchy in
which sophisticated traders have the most information, the readers of the newspaper have



some information—the quality of which depends on the article written by the journalist—
and liquidity traders trade for reasons unrelated to information. In our setting we find
that these readers are better off with a journalists than without, despite the fact that the
introduction of a journalist increases the bias of reported announcements.

Our paper takes a first step towards a more complete understanding of the role of
financial news. The theoretical work of Mullainathan and Shleifer [2005] explores the
incentive of the media to bias news more generally in order to cater to the beliefs of its
readers. Gentzkow and Shapiro [2006] focus on the medias’ political bias. In both of these
papers, the journalist chooses to engage in biased reporting optimally. In our equilibrium
we also find the existence of a media bias, but in contrast to these papers, we argue that
bias in financial reporting occurs despite the efforts of the journalist to eliminate it and
not because of her efforts. Furthermore, our model generates two distinct types of media
bias.

First, the journalist is more likely to report positive news than negative news (an ex
post bias). Second, the firm biases its announcements to make them rosier than the truth
(an ex ante bias). Given the unique features of reporting on financial news our paper
also highlights a novel interaction between the journalist’s reporting decision and the firm
manager’s incentive to bias information, which is absent in the work above. Therefore, the
specific financial market environment creates novel endogenous forces with non-trivial
implications for the media’s reporting incentives.

More broadly, our paper contributes to the theoretical literature studying the role
of public information on stock market trading, price formation, and quality. Building on
early contributions like Diamond [1985] or Fishman and Hagerty [1989], several recent
papers study the impact of corporate disclosure in a market with sophisticated investors
and liquidity traders.! For instance, Gao and Liang [2013], Han et al. [2016], and Gold-
stein and Yang [2019] study the impact of corporate disclosure on private information
acquisition and real efficiency. These papers emphasize the delicate interaction between
public information provision and private information acquisition. Moreover, Kurlat and
Veldkamp [2015] analyze an alternative cost of public information and show that it can
lead to a reduction in trading opportunities. In our framework public information is also
endogenous. However, unlike the aforementioned papers, we consider a setting where
information must be disclosed but where the firm manager can bias it in order to inflate
the firm’s stock price (as in Goldman and Slezak [2006] or Gao and Zhang [2018], among

1See Goldstein and Yang [2017] for a recent survey of this literature.



others). Further, the strategic choice of whether to “disclose” the information is made by
the journalist and this adds an endogenous cost to the manager’s manipulation choice.

Our paper also relates to models of financial analysts who can be viewed as another
type of information intermediary (e.g. Langberg and Sivaramakrishnan [2010], Einhorn
[2018], and Frenkel et al. [2019]). While these papers typically consider the strategic inter-
action between analysts and firms, their main assumption is that the firm decides what
information to disclose to the market. In contrast to these papers, our key modelling
assumption is that it is the journalist (and not the firm) who decides on what corporate
announcements should be made public. This results in a very different set of predic-
tions which better match the economic role of an information intermediary whose role
is to disseminate existing information (the financial journalist), rather than create new
information (the analyst).?

The remainder of the paper is organized as follows: in section 2, we provide the model
details; in section 3, we describe the main results; section 4 concludes. All proofs can be
found in Appendix A.1.

2 Model

The model considers a strategic firm manager ("he"), a strategic journalist ("she"), and
three type of investors. Figure 1 depicts a graphical representation of the model. The
figure highlights the journalist and readers, the two novel ingredients in our model. It
also highlights the two roles of the journalist: (1) decide whether or not to report an

announcement and (2) debias the announcement (should she decide to report it).

2.1 Model setup

There are four dates t € {0,1,2,3} and two assets, one risk-free and the other risky.
The risk-free asset serves as the numeraire and is in unlimited supply. The risky asset
is in zero net supply and pays a uniformly-distributed liquidating dividend v ~ U[0, 7]

2It is worth noting the existence of a recent literature studying the role of credit rating agencies (CRAs)
which is yet another form of an information intermediary. However, papers in this literature, such as Bolton
et al. [2012], Fulghieri et al. [2013], Frenkel [2015], and Piccolo and Shapiro [2018] focus on the attempt of the
CRA to manage its reputation as an information provider with its ability to maintain a positive interaction
with the firm it is rating.
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Figure 1: The Three Traders. We distinguish informed from semi-informed traders ("read-
ers") by their ability to process the firm’s public disclosure.

with v € (0, ) at t = 3.3 We will often refer to the mean of the payoff as u, = g and to

-2
2 = -
model features three types of traders: (i) a unit mass of sophisticated traders ("S"), (ii) a

its variance as o Claims to v are traded at the equilibrium price p at t = 2. The
mass x > 0 of less sophisticated readers ("R"), and (iii) a unit mass of liquidity traders
("L"). All traders are risk-neutral and trade competitively. In addition to these three types
of traders, there is also a firm manager ("F") and a journalist ("]"). Figure 1 summarizes

the key model elements and Figure 2 provides a timeline for the main model.

3We rely on this specific distribution to obtain tractable, closed-form solutions. Our results are robust to
a wide range of bounded distributions.



t=0 t=1 t=2 t=3

F observes v Fsendssp=v+b S trades on sp Asset pays v
F chooses b ], S observe sr If Dr =1, R trades on s;
], S observe b ] chooses Dr Else, R trades on prior

If Dr =1, J reportss;  Price p realized

Figure 2: Timeline for the main model. Dr € {0,1} denotes the journalist’s reporting
decision.

Firm bias

At t = 0, the firm’s manager observes a perfect signal about the future payoff v and
issues a potentially biased public signal given as:*

SE=v+b. (1)

Therefore, this signal is informative about the future payoff and can be interpreted as
a public announcement such as an earnings report or a press release. However, the signal
also contains a positive bias b € [0, E] with b € (0, 0) that is chosen by the manager to
inflate the signal regarding the firm’s future payoff.> The upper limit on the firm’s bias
(b) can be interpreted as the highest bias the firm can choose without violating the law or
appearing not credible. We follow the existing manipulation literature such as Goldman
and Slezak [2006] or Gao and Zhang [2018] and assume that the manager chooses b
to maximize the firm’s expected stock price, E[p|Zr].®* The manager’s information set
includes the firm’s future payoff and the bias, 7r = {v, b}.

Reporting decision

The journalist observes the firm’s signal sy and the manager’s choice of b at t = 1.
It follows that she can retrieve the firm’s future payoff from sp — b = v. Based on this

*All of our results are robust to the alternative assumption that the firm manager only receives a noisy
signal about v or that the payoff contains an additional, unpredictable component. Moreover, given that the
manager always receives a signal about v, he does not have an incentive to withhold negative news due to
the well-known unraveling result, see e.g. Grossman [1981] and Milgrom [1981].

5We will show below that the manager does not have an incentive to deflate the signal about v. As a
result, our assumption that b is (weakly) positive is without loss of generality.

¢The manager’s desire to maximize the future stock price can reflect concerns for managerial reputation
as in Narayanan [1985] and Scharfstein and Stein [1990] or managerial myopia as in Stein [1989].
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information set the journalist has to decide whether to report on the firm (Dr = 1) or not
(Or = 0). If the journalist decides to report, she issues a public signal s; that partially
offsets the firm’s bias:

si=sp—ab=v+(1-a)b (2)

with a € [0, 1). Otherwise, she does not issue a report. The journalist’s report is observed
by all agents, but as we will show below, only readers rely on s; in their trading decision.
The constant a captures the journalist’s skill or attention that is necessary to debias the
tirm’s signal. In the limit @ — 1, the firm’s biased signal is fully debiased and the readers
become perfectly informed about the future payoff. The lower «a the higher the residual
bias (1 —a)b in s;. To keep the model tractable, we take the journalist’s skill, and therefore
a, as given. There are, however, multiple realistic frictions that would give rise to an
imperfectly debiased signal such as imperfect knowledge of the firm'’s bias, quid-pro-
quo incentives, or time constraints that prevent the journalist from achieving a perfectly
accurate report. In line with the empirical evidence in Gurun and Butler [2012] and Ahern
and Sosyura [2014], the firm is able to affect the "tone" of their news coverage through b
which is part of the residual bias (1 — )b in the journalist’s report.

It should be noted that in contrast to some of the existing literature, such as Gentzkow
and Shapiro [2006] or Mullainathan and Shleifer [2005], the journalist does not have an
incentive to "sensationalize" the firm’s report, i.e. to add a media bias to the firm’s signal.
We rather view the journalist as a benevolent transmitter of information who tries to report
as accurately as possible on the firm.

It is important to note that the firm'’s bias b is observed by the journalist and sophis-
ticated traders which prevents the usual "signal-jamming" effect [see e.g., Goldman and
Slezak, 2006]. We deliberately deviate from this literature because our goal is to emphasize
the journalist’s imperfect ability to fully debias the firm’s signal. As a result, another way
to think about the three types of traders that are affected by the firm’s signal is in terms of
their ability to debias. Sophisticated traders can debias perfectly (as = 1), while readers
cannot debias at all on their own (ar = 0). The journalist ranks in-between these two types
and is able to remove some of the bias added by the manager (aj = a € [0, 1)).

The journalist’s audience is represented by the second group of traders labeled "read-
ers." It follows that the measure of this group (x) can be interpreted as a proxy for the
journalist’s readership. The other two types of traders do not rely on the journalist’s
report. Sophisticated traders are endowed with superior information about the firm’s
payoff, based on sr, and cannot learn any additional information from the journalist’s



signal. Liquidity traders trade for exogenous reasons that are assumed to be independent
of the firm’s payoff and the journalist’s signal.

The journalist’s decision whether to report or not depends on two factors. First, the
anticipated utility gain for her readers and second her opportunity cost. We capture
the first factor by the increase in the expected utility of readers through the journalist’s
reporting:

Ar = (E[UR|Dr =1, Ij] - E[Ur|Dr = 0, I}]) 3)

with 7; = {sf, b, Drsj} such that the journalist’s information set is strictly finer that that
of the readers. This increase in expected utility can be interpreted as the average long-
run gain in trading profits that a reader obtains by learning from the journalist’s report.
Importantly, we compute this utility gain based on the journalist’s information set which
captures the idea of a long-run reputation game, similar to Mullainathan and Shleifer
[2005] or Gentzkow and Shapiro [2006].

The second factor that influences the journalist’s reporting decision is an independent
stochastic opportunity cost ¢ ~ U[0,c]. This cost can be interpreted as the journalist’s
utility from reporting on a different topic such as another firm.” The introduction of an
opportunity cost allows us to capture the fact that not all corporate announcements can be
reported on the front page. If a certain announcement lacks credibility or simply confirms
a widely held view it should be in the best interest of the reader to shift the focus to a
different "story." In line with this intuition, Fang and Peress [2009] document that even
among NYSE stocks over 25% are not covered (by four major newspapers) in a typical

year. It follows that the journalist’s reporting strategy can be summarized as follows:

1 if Ag >c
Dg = (4)
0 ifAg <c.

Trading decision

At t = 2, sophisticated traders and readers choose their asset demands x via price-
dependent orders to maximize their expected trading profits x(v — p). To keep their

demands finite we also introduce a quadratic trading cost £x? with ¥ > 0 as in Pouget

7A straightforward way to endogenize c would be to consider a multi-firm setup. A capacity constraint
on the journalist would then force her to report on the firm that creates the greater benefit for her readers.



et al. [2017] or Banerjee et al. [2018].% Putting these two pieces together, we can write the
utility function for sophisticated traders and readers as:

K
U; = xi(v—p) - Ex? (5)
with i € {S, R}. It follows that the optimal demand for these two types takes the following
form: 1
x; = — (B[o|Zi] - p) ©

where 7; denotes the information set of type i € {S, R}. More specifically, sophisticated
traders observe the firm’s signal and its bias, i.e. Zs = {sf, b, Drs;}. Readers have to rely
on the journalist’s report such that /g = {Drsj}.°

Sophisticated traders are perfectly informed in our model. They observe the firm'’s
signal sr and rationally anticipate that this signal is inflated by an amount b. Therefore
they are able to retrieve the realization of the firm’s payoff v from the signal. It follows

from equation (6) that their optimal demand is given by:

xszl(v—p). (7)

K

Thus, each sophisticated trader observes the mispricing of the firm’s stock (v — p) and
trades against it. The convex trading cost prevents these traders from taking extremely
large positions and generates limits to arbitrage. This effect is represented by the constant
factor % in the sophisticated traders’ optimal demand. The lower the trading cost, the
higher the traders” aggressiveness to exploit mispricing.

Readers differ from sophisticated traders in two ways. First, they do not observe the
firm’s signal and depend on the journalist’s report to receive additional information about
v. Thus, their expectation of v is conditional on s; = v + (1 — a)b if the journalist reports
(Dr = 1) or just conditional on prior information if she does not report (D = 0). In other
words, the journalist acts as an information intermediary and transmits information from
the firm to a group of non-sophisticated traders. In actual markets, these types of traders
might be overwhelmed by the amount of information provided by firms and they rely on

a journalist to determine the relevance and substance of these signals. Empirically, there

8We could alternatively use a mean-variance objective function for these two types of traders at the cost
of less tractable equilibrium expressions. Our qualitative results are robust to this alternative objective.

°It should also be noted that both types can condition their demands on the equilibrium stock price but
do not infer any information from it.
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is ample evidence that corporate announcements require media coverage to reach parts
of the market and that media reporting per se matters for traders, see e.g. Huberman and
Regev [2001], Tetlock [2011] or Engelberg and Parsons [2011].

The second difference between readers and sophisticated traders is that readers are
not able to debias the journalist’s signal perfectly. They believe that the journalist’s signal
is unbiased, i.e. b = 0 or @ = 1, and treat s as a perfect signal of v.1° Our modeling of
readers as credulous or trusting traders follows the existing theoretical literature such as
Bolton et al. [2012] or Chen [2011] and seems to be particularly suitable in the context of
financial news. For instance, Ahern and Sosyura [2014] provide empirical evidence that
some investors do not fully account for "sensationalism" in financial media and are thus
systematically fooled by an upward bias just as in our setting. Readers can therefore be
interpreted as a hybrid of informed traders, who trade based on informative signals (v),
and noise traders, who trade based on non-fundamental information. Using equation (6),

we can write their equilibrium demand as

tk = - (Drsy + (1= D) o = p) (8)

If the journalist reports, their conditional expectation of v is equal to s;. If the journalist
does not report, they rely on prior information and the expectation of v is equal to the
prior mean (i, = g

In addition to sophisticated traders and readers, there is also a unit continuum of
liquidity traders with exogenous net demand u ~ N (0, 0,,) which is orthogonal to v (and
c). These traders trade for non-fundamental reasons and add additional noise to the
equilibrium stock price. Even though no trader has an incentive to learn from the stock
price, liquidity traders play an important role in our model because they allow the more
sophisticated traders to make positive trading profits in equilibrium.

The market clearing condition sets the asset demands of the three types equal to the
tixed zero supply:!!

Xs+ xxg +u=0. 9)

Our equilibrium concept is that of sub-game perfection.'?

0Since readers act as if they received a perfect signal about the payoff, they do not have an incentive to
learn information from the stock price.

The assumption that the asset is in zero net supply is without loss of generality in our setting due to the
traders’ risk neutrality.

2Technically, information is incomplete because the journalist has private information about her op-
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Definition 1 An equilibrium consists of (i) a trading strategy by sophisticated traders and readers,
(ii) a reporting policy by the journalist, and (iii) a biasing policy by the firm manager such that:

1. The sophisticated traders’ demand xs maximizes E[Us|Zs);
2. The readers’ demand xg maximizes E[UR|Ir] and they believe b = O;
3. The journalist’s reporting policy Dr € {0, 1} maximizes DrAr + (1 — Dg) c;

4. The manager’s biasing policy b € [0, b] maximizes E[p|If].

2.2 Financial market equilibrium

As a first step, we solve for the financial market equilibrium at ¢t = 2 and take the
journalist’s reporting decision (f = 1) and the manager’s biasing decision (t = 0) as given.
We solve for these two equilibrium choices afterwards in Section 3.

We plug in the optimal demands for sophisticated traders and readers into the market
clearing condition to solve for the equilibrium stock price p as a function of the journalist’s
reporting decision Dg:

. vt iz(l-a)b+f5u ifDr=1 10)
o0+ Tk g i Dr=0.

T+x T+x

The equilibrium stock price depends on the journalist’s reporting decision (D) and the
tirm’s bias (b). If the journalist does not cover the firm, the stock price cannot depend on
the firm’s bias because sophisticated traders can debias the firm’s signal perfectly, readers
solely rely on their prior information about v, and liquidity demand is not affected by
biased public information. In this case, the stock price reflects information about the
payoff v with noise u and the signal-noise ratio in p is inversely proportional to the
trading cost parameter x. Furthermore, the price is an unbiased predictor of the future
payoff as E[p|Dr = 0] = ﬁE[v] + iz = o

If the journalist reports, her readers base their equilibrium demand on s;. As a result,
the residual bias in the journalist’s signal affects the equilibrium stock price. This bias is

portunity cost, and therefore our equilibrium concept should be that of sub-game perfect Bayesian Nash-
equilibrium. However, neither the sophisticated traders’ nor the readers” demands for the risky asset depend
on the journalist’s opportunity cost, so we can, without loss of generality, consider the game one of complete
information and take sub-game perfection as our equilibrium concept.

12



multiplied by a factor ﬁ that increases in the mass of readers (y). At the same time, the
journalist’s report also increases the weight on v because s; reflects information about the
tirm’s future payoff such that the signal-noise ratio increases relative to the no-reporting
case. Moreover, the fact that readers rely on the journalist’s signal leads to an upward bias
in the stock price as E[p|Dr = 1] = po + ﬁ(l —a)b > u, =E[p|Dr =0].

Next, we compute the expected utility for sophisticated traders and readers at t = 1.
Therefore we take an expectation of U; conditional on all public signals at t = 1, i.e. the

firm’s bias (b), the journalist’s reporting decision (Dg), and the firm'’s payoff (v):
K. 2
B [Uf] = Bs [xi(o - p) - 522 (1)

with i € {R,S}. Then, we substitute in the optimal demands derived above and the
equilibrium price in (10).

Lemma 1 (Expected utilities) Conditional on t = 1 information, the expected utilities for read-
ers and sophisticated traders are given by:

1202 — Dr(1+2x)(1 — )b — (1 - D) (1 +2x) (v — po)’

B [UR|J]] - 2x(1 + x)?

and
k202 + Drx*(1 - a)?b* + (1 - Dr) x* (v - yv)z
2x(1 + x)?

E[Us|Zs] =
Proof: See Appendix A.1.1.

Lemma 1 provides closed-form solutions for the sophisticated traders” and readers’
expected utility. We can see from the term 20?2 that both types benefit from the presence
of liquidity traders, especially if they can trade aggressively against any mispricing and
the trading cost x is low. Moreover, when there is a news report, the firm’s bias b affects
the two types differentially. On the one hand, readers are misled by this bias and achieve
lower trading profits. On the other hand, sophisticated traders benefit from it because
they can trade against the readers’ overoptimism which is caused by their blind trust in
the journalist’s partially biased signal.

It is important to note that we compute the readers” expected utility under the infor-
mation set of the journalist rather than of the readers. This utility can be interpreted as
the readers’ average realized trading profits in the long run. When the journalist decides

13



whether to report or not, she compares the change in R’s long-run trading profits from
reporting to the privately-observed opportunity cost c. Evaluating R’s expected utility at
Dr =1and Dr = 0, we can compute this change as:

1+2y

R e ((v — 1) = (1 - a)b)z) . (12)

The change in the readers’ expected utility comprises three terms: (i) a constant factor
that depends on the journalist’s readership x and the trading cost parameter «; (ii) the
squared deviation of the payoff from its unconditional mean u,; and (iii) the squared
residual bias (1—a)b in the journalist’s report. In particular, we can see that the journalist’s
decision to report on the firm does not necessarily increase the readers” expected utility.
On the one hand, they benefit from an informative report because it allows them to trade
on an informative signal about v instead of just the prior mean. Such a signal is more
beneficial if the realized payoff deviates substantially from the mean.

On the other hand, the journalist’s report also exposes readers to the residual bias
which reduces their expected utility relative to the no-reporting scenario. We will show
below that these two opposing forces are crucial for our main results. In particular, they
lead to a non-trivial reporting policy for the journalist and biasing policy for the firm
manager.

The expression for the readers’ utility gain in equation (12) emphasizes the journalist’s
two primary goals in our setting. On the one hand, she wants to cover firms with
fundamentals that deviate from the readers” prior assessment. On the other hand, she
also wants to provide accurate information with as little bias as possible. The latter channel
is similar to that in Gentzkow and Shapiro [2006] who assume that the media firm wants
to build a reputation as a provider of accurate information. However, in their setting our
first channel is reversed because the readers have an endogenous preference for news that
conforms to their prior expectations.’® It should be noted that readers have a preference
for extreme news in our model because they use the journalist’s report in their trading
decision which is absent in the aforementioned papers.

3]n Mullainathan and Shleifer [2005] a similar effect arises from a confirmatory cognitive bias of readers.
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3 Equilibrium Bias and Reporting

In this section, we endogenize the journalist’s reporting and the firm’s manipulation
decision. To isolate the effect of the journalist we solve a benchmark model first in which
we set the journalist’s reporting choice to zero. Two crucial measures for our analysis
are the implications of the journalist’s reporting on trader welfare and price quality. We
define the former measure as the traders’ ex ante expected utility conditioned on all public
t = 0 information, Eo[UR]. Price quality is formally defined next.

Definition 2 (Price Quality) Price quality is defined as the negative expected squared deviation
of the price from the asset’s payoff:

= —F, [(v - p)z] :

Our measure of price quality A corresponds to the mean-squared error of the equi-
librium stock price as in Banerjee et al. [2018] or Frenkel et al. [2019]. It is maximized at

A = 0 if the price is fully efficient and p = v.

3.1 An Economy without a Journalist

To understand the incremental impact of the media in our model, we first consider a
world without a journalist (Dr = 0). In this benchmark scenario readers have to rely on
their prior information about the payoff because they do not observe the firm’s signal. It
follows from equation (10) that the equilibrium price in this model is given by

U+ KU+ Xy
B 1+ x

no—J

p

and does not depend on the firm’s bias because (i) sophisticated traders are able to remove
b from sr, (ii) readers do not observe sr, and (iii) liquidity traders trade for exogenous

reasoms.

Proposition 1 (No-Journalist Benchmark) Without the journalist, (Dr = 0), there exists a
unique equilibrium in which:

1. The firm’s equilibrium bias is given by:
b1 =0
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2. Readers’ ex ante expected utility is given by:

k202 — (1 +2x)02
2x(1 + x)?

EO [u;o_]] =

3. Sophisticated traders” ex ante expected utility is given by:

EO [uno—]] — Kzgﬁ + XZG%
5 2k (1 + x)?
4. Price quality is given by:
Ano—] — - (KZG%I + XZU%)
1+ x)?

where o2 denotes the ex ante payoff variance.
Proof: See Appendix A.1.2.

Proposition 1 summarizes the results in our benchmark scenario without a journalist.
As shown above, the equilibrium price p""°~/ does not depend on the firm’s bias in this
setting. Thus, the firm manager has no incentive to manipulate and chooses b"°~/ = 0. The
ex ante expected utilities for readers and sophisticated traders depend on four parameters:
(i) the trading cost (), (ii) the mass of readers (), (iii) the variance of liquidity demand
(62), and (iv) the payoff variance (02). The sophisticated traders’ superior information
is reflected in a higher ex ante expected utility, Eg [Ug o ] > Eo [U;m_] ] Price quality
is inversely proportional to sophisticated traders’ ex ante expected utility. As expected,
price quality decreases in the trading cost parameter x, liquidity variance o2, and the
payoff variance 02. The impact of x is ambiguous and equal to the sign of k202 — x0?2.
Loosely speaking, increasing the mass of readers increases price quality if readers are
more sophisticated than liquidity traders which depends on the (scaled) variances 02 and

o2,

3.2 An Economy with a Journalist

In this section, we introduce the journalist and let her decide on whether to report
on the firm (Dr = 1) or not (Dr = 0). The reporting decision depends on two factors,
the utility gain for her readers Ag and the stochastic opportunity cost c. Therefore, the
journalist chooses to report on the firm if Ax > c. Since the opportunity cost is privately

16



T(R

probability
of reporting

b
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Figure 3: The Journalist’s Reporting Strategy from Lemma 2. In this example, ¥ = 1/3,
a=x=1/2,c¢=1,b=4/3,v=3,and v = 4.

observed by the journalist, the reporting decision is, ex ante, random and other agents,
like the firm manager, can only compute a reporting probability:

TIR = P(@R = 1|Ip) = P(AR > C|Ip) . (13)

To compute the reporting probability in closed-form, we use the expression for Ag
derived in equation (12) and the fact that c is uniformly distributed between 0 and c.

Lemma 2 (The journalist’s reporting strategy) Given the firm’s bias b, the journalist reports

with probability
0 ifAr<0
nr(b,0) = {4 ifAg €[0,7)
1 ifAr>c¢

where the expression for Ag is provided in equation (12).
Proof: See Appendix A.1.3.

Lemma 2 provides a closed-form solution for the journalist’s ex ante reporting proba-
bility as a function of the firm’s bias which is chosen at t = 0. If her readers are worse off
from trading on her report (Ag < 0), the journalist never reports even if the opportunity
cost is low and g = 0. At the other extreme, if the readers’ benefit is greater than the
largest opportunity cost ¢ the journalist always reports and nig = 1.
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In the intermediate range, the journalist’s reporting probability depends on the readers’
utility gain Ag. We can see from the expression in Lemma 2 that two opposing forces affect
Ar and therefore the reporting probability. On the one hand, readers benefit more from
the journalist’s report if the underlying payoff v is in the tails of its distribution because
they would lose a lot from solely trading on the prior mean. On the other hand, readers
are hurt by a large residual bias in the journalist’s report because their inflated demand
for the asset would be exploited by sophisticated traders.

Overall, the journalist has an incentive to report two types of news. First, extreme news
that move the readers’ prior significantly and second, reliable news that are not extremely
manipulated by the firm manager. Figure 3 shows the inverse relationship between the
firm’s bias and the journalist’s reporting probability for a set of parameters and a fixed v.

Next, we move back to ¢t = 0 and analyze the manager’s manipulation choice. The
manager chooses b to maximize the firm’s expected stock price conditional on the payoff
v. Therefore, we can use the expression for the equilibrium price in (10) and take an
expectation over the journalist’s reporting choice, i.e. the privately observed opportunity
cost ¢, and the mean zero demand by liquidity traders. This leads to

X 1 X
El[p|ZIr] = —— 1 =-a)b 1- . 14
i = o+ 2=+ - mo) (o ). a9
To compute the optimal bias, we differentiate this expression with respect to b and

note that the journalist’s reporting probability is a negative function of b (Figure 3):

3E[P|IF] X JTR

=5 :1+)(((1_a)nR+(U_HU+(1_a)b)W)'

This expression highlights the key trade-off the manager faces when he decides on
the firm’s bias. On the one hand, a marginal increase in b has a positive impact on the
expected stock price because it inflates the signal that the readers use in their trading
decision. This positive impact is mitigated by the journalist’s skill @ and amplified by
the reporting probability mr because the readers are only affected by the residual bias if
the journalist chooses to report. On the other hand, a marginal increase in b decreases
the expected stock price because it reduces the reporting probability. The journalist
anticipates a smaller increase in the readers’ expected utility from reporting if the firm’s
bias is larger. Given that we know from Lemma 2 that a decrease in Ar reduces the

reporting probability, it follows that an increased b can decrease the expected stock price
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through this channel if v — u, + (1 — a)b > 0. It is also worth noting that the firm manager
would always choose the highest permissible bias if the journalist’s reporting probability
was fixed. Hence, the journalist’s threat not to report on the firm serves as an endogenous
biasing cost and incentivizes the manager to limit the bias in equilibrium. For this reason
we do not require an exogenous manipulation cost to achieve an interior equilibrium bias
which distinguishes our setting from those in the existing manipulation literature such
as Goldman and Slezak [2006], Strobl [2013], Heinle and Verrecchia [2016], or Gao and
Zhang [2018].

Assumption 1 We impose the following two assumptions on the support of b and c:

1. The highest permissible bias is sufficiently low: b < byay = ﬁ

2. The highest opportunity cost for the journalist is sufficiently high: ¢ > Cyin = ;i((llii)gg 2

Before we solve for the manager’s equilibrium bias, we impose two parameter restric-
tions on the support of the bias and that of the journalist’s opportunity cost. First, we
impose that the highest permissible bias cannot exceed an upper bound Ema ¢ Second, we
assume that the width of the distribution for the journalist’s opportunity cost is sufficiently
high, i.e. ¢ > Cin.

Both assumptions are made to simplify the derivations of the manager’s bias and the
journalist’s reporting decision but neither assumption is crucial for our main results. More
specifically, the assumptions ensure that the journalist’s probability of reporting (Lemma
2) remains in the interior region. We will come back to this point after the description of

the equilibrium bias and reporting strategies.

Proposition 2 (Equilibrium Bias and Reporting) Ifb and c satisfy the conditions in Assump-
tion 1, there exists a unique reporting and manipulation equilibrium in which:

1. The firm’s equilibrium bias is given by:

b ifv_[Jv € [EH/HZ)]
pe = [3n (@ b o= o €[0,Tp)

(o = 0)b  if v~ py € [T, 0)

b if 0~y € [~ o, —01)

19



2. The journalist’s equilibrium reporting probability is given by:

Ko((0= o =37) o= iy € [, o]
. SKo(v — p)? ifv— Uy €[0,0H)
"0 if v — o € [-1,0)
Ko ((v — o) — 5%) if v = iy € [~ o, —0L)

wherev; = (1— oz)E, oy =3(1- 0()5, and —y, < —vp <0 < Uy < Uy. The constant Ky is given

by, Ko = ZK;&%& 7 As before, i, denotes the mean payoff, ¢ the highest opportunity cost for the
journalist, and b the largest permissible bias.

Proof: See Appendix A.1.4

Proposition 2 shows the firm’s equilibrium bias and the journalist’s equilibrium report-
ing probability. Starting with the former, we can see that the firm’s choice of b depends
on the realization of the fundamental v. In particular, there are four distinct intervals and
three distinct outcomes for both equilibrium variables. First, if the payoff is in the far-left
or the far-right tail of its distribution, the manager’s bias is maximal and the journalist re-
ports with a positive probability. Second, if the payoff is slightly below the unconditional
mean, v — U, € [-vr,0], the manager is able to fully prevent journalist from reporting
such that i, = 0. Third, for slightly above-average values of the payoff, v — u, € [0,vg],
the manager’s is smaller than before (v < vp), and the journalist reports with a positive
probability.

It should be noted that the results are based on the assumption that the range of
the journalist’s opportunity cost is sufficiently wide, i.e. ¢ is above a certain threshold.
This assumption ensures that we always remain in the most relevant case that there is a
non-zero probability of not reporting and 7}, is strictly below 1.

Figure 4 evaluates the equilibrium bias and reporting probability for a set of parameters
as a function of the firm’s payoff v. We can see that the journalist’s reporting probability is
highest in the tails of the distribution for v because readers benefit a lot from an informative
report in this range. This motive allows the manager to set the bias to its maximum value
b. We can also see that this range is wider for below-average values of v, i.e. the firm
manager has a higher incentive to bias bad news. In this case the manager is less concerned
about the journalist’s not reporting because the expected stock price would increase due
to the readers’ trading on the prior mean p,. In the intermediate range of the payoff, we
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Figure 4: Equilibrium Bias and Reporting. In this example, k =2/3, a = x =1/2,c =1,
b=4/3,and v = 4.

get an asymmetric V-shaped pattern for 0" and an increasing L-shaped pattern for 7tj,.
Thus, the manager is able to prevent reporting on slightly negative news by choosing a
sufficiently high bias. For slightly positive news both b* and 7t} increase in v. Without
the assumption that b < Emax in Assumption 1, the manager would be able to force the
journalist’s reporting probability to zero for all v < u,. Intuitively, the manager benefits
from this outcome because he can hide below-average information from the readers who,
in turn, push up the stock price by trading on the prior u,. At the same time, it is optimal
for the journalist not to report because the readers would lose too much in expected
trading profits to sophisticated traders who can exploit their overoptimistic demands for

21



the asset.

Corollary 1 (Properties of Equilibrium Bias) Suppose b and c satisfy the conditions in As-
sumption 1, then:

1. The firm chooses a higher bias (on average) in the presence of bad news:

Bol[b*[v < o] > Bolblo > pal.

2. The unconditional expected bias is given by

b (o — (1 - a)b)

[

Eo[b*] =

It is increasing in [y, a, and b.

Proof: See Appendix A.1.5.

Corollary 1 describes the properties of the firm’s equilibrium bias in more detail. First,
we show that, on average, the firm manager chooses a higher bias if the underlying news
(v) is below-average. In our setting the manager has a higher incentive to bias negative
news because he is less concerned with a reduced reporting probability in this case. If
the underlying news is particularly positive, the firm manager wants to ensure that the
journalist reports it with a high probability. The equilibrium bias is lower if v > u,. These
findings are consistent with the empirical evidence in the prior literature that managers
take actions to avoid (small) negative earnings surprises.'* We show that manipulating
the disclosed information is an effective tool because it reduces media coverage and thus
the attention of less-sophisticated traders. Second, we show that the degree to which the

journalist debiases the signal does not deter manipulation but increases it.

Corollary 2 (Properties of Equilibrium Reporting) Suppose b and c satisfy the conditions
in Assumption 1, then:

1. The journalist is more likely to report (on average) in the presence of good news:

Eo[mklv > po] > Bo[mklv < wol.

14See e.g. Burgstahler and Dichev [1997], Degeorge et al. [1999] and Huang et al. [2014].
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2. The unconditional expected reporting probability is given by

7 _ 1+2x 3 72 N3
Bol) = ez e 7 (yv 3101 — )b +4(1 a)b).

It is increasing in a and 1, and decreasing in x, x, b, and c.

Proof: See Appendix A.1.6.

Corollary 2 shows that the journalist is more likely to report on good news such that
our model creates a form of positive ex post media bias. This result is consistent with the
empirical evidence in Solomon [2012] that investor relations firms are able to attract more
media coverage of its client’s good news relative to bad news by "spinning the news."
In our setting, the firm’s spin is captured by the (positive) bias in its public signal. It
should, however, be noted that this bias is in the best interest of the readers because
the journalist’s reporting decision is made fully benevolently. The reason for this bias
is the firm’s increased incentive to manipulate negative news (Corollary 1). To protect
her readers from a higher b*, the journalist reduces her reporting probability and forces
them to trade on their prior belief about v. Corollary 2 also shows that unconditionally
the journalist is more likely to report if her debiasing ability («) is higher. This result is
intuitive because higher a exposes her readers to a less-manipulated signal such that the

expected utility gain from reporting (Ag) increases.

Corollary 3 (Incremental Effect of the Media) Suppose b and c satisfy the conditions in As-
sumption 1, then the introduction of a journalist leads to:

1. an increase in readers’ welfare;
2. adecrease in sophisticated traders’ welfare;
3. an increase in price quality;

relative to the benchmark economy without reporting.
Proof: See Appendix A.1.7

Corollary 3 compares the main model to the benchmark without reporting. We show
that the introduction of a journalist leads to the following three results. First, it increases
the readers’ expected utility. Even though the presence of a journalist encourages the firm

to manipulate its public signal, readers are always better off in the presence of a journalist.
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This result is intuitive because the journalist’s reporting policy makes sure that their report
does not do any damage to their readers. Second, sophisticated traders always suffer from
the presence of the journalist. The fact that the journalist encourages the firm to bias does
not affect these trades because they are perfectly aware of the bias and are able to control
for it. Without reporting, sophisticated traders can exploit their informational advantage
vis-a-vis the less sophisticated traders especially if v is far away from the mean. As shown
above, reporting makes readers better informed on net such that sophisticated traders
benefit less from their more precise information. Third, the presence of a journalist also
renders the price more informative in our setting even though there are two opposing
forces. On the one hand, the journalist encourages the firm to manipulate its signal more
heavily which tends to decrease price quality. On the other hand, the journalist allows
her readers to trade on an informative, albeit biased, signal which tends to increase price
quality. Therefore it is not clear, ex ante, what the net effect is. However, it turns out that
in our setting the second (positive) effect always dominates such that the presence of the

journalist always improves price quality.

4 Conclusion

Financial journalists are part of the ecosystem of agents who take the vast amount
of publicly available financial information and process this information to their readers.
We consider a model in which the role of the financial journalist is to both identify to
its readers the most important financial information, as well as debias the content of the
information put out by the firm. The resulting equilibrium demonstrates how the presence
of a strategic journalist affects its readers ability to trade, the incentive of firms to bias their
announcements, and the quality of stock prices.

24



References

Ahern, K. R. and D. Sosyura (2014). Who writes the news? corporate press releases during
merger negotiations. Journal of Finance 69(1), 241-291.

Baloria, V. P. and ]J. Heese (2018). The effects of media slant on firm behavior. Journal of
Financial Economics 129(1), 184-202.

Banerjee, S., J. Davis, and N. Gondhi (2018). When transparency improves, must prices
reflect fundamentals better? Review of Financial Studies 31(6), 2377-2414.

Bolton, P., X. Freixas, and ]. Shapiro (2012). The credit ratings game. The Journal of
Finance 67(1), 85-111.

Burgstahler, D. and I. Dichev (1997). Earnings management to avoid earnings decreases
and losses. Journal of Accounting and Economics 24(1), 99-126.

Call, A. C,, S. A. Emett, E. Maksymov, and N. Y. Sharp (2018). Meet the press: Survey

evidence on financial journalists as information intermediaries.

Chen, Y. (2011). Perturbed communication games with honest senders and naive receivers.
Journal of Economic Theory 146(2), 401-424.

Degeorge, F., J. Patel, and R. Zeckhauser (1999). Earnings management to exceed thresh-
olds. Journal of Business 72(1).

Diamond, D. W. (1985). Optimal release of information by firms. Journal of Finance 40(4),
1071-1094.

Drake, M. S., N. M. Guest, and B. J. Twedt (2014). The media and mispricing: The role of
the business press in the pricing of accounting information. The Accounting Review 89(5),
1673-1701.

Dyck, A. and L. Zingales (2003). The bubble and the media. Corporate governance and capital
flows in a global economy, 83-104.

Einhorn, E. (2018). Competing information sources. The Accounting Review 93(4), 151-176.
Engelberg, J. E. and C. A. Parsons (2011). The causal impact of media in financial markets.

Journal of Finance 66(1), 67-97.

25



Fang, L. and J. Peress (2009). Media coverage and the cross-section of stock returns. The
Journal of Finance 64(5), 2023-2052.

Fishman, M. J. and K. M. Hagerty (1989). Disclosure decisions by firms and the competition
for price efficiency. Journal of Finance 44(3), 633-646.

Frenkel, S. (2015). Repeated interaction and rating inflation: A model of double reputation.
American Economic Journal: Microeconomics 7(1), 250-280.

Frenkel, S., I. Guttman, and I. Kremer (2019). The effect of exongeous information on
voluntary disclosure and market quality. Working Paper.

Fulghieri, P, G. Strobl, and X. Han (2013). The economics of solicited and unsolicited
credit ratings. Review of Financial Studies 27(2), 484-518.

Gao, P. and P. Liang (2013). Informational feedback, adverse selection, and optimal dis-
closure policy. Journal of Accounting Research 51(5), 1133-1158.

Gao, P. and G. Zhang (2018). Accounting manipulation, peer pressure, and internal
control. The Accounting Review 94(1), 127-151.

Garcia, D. (2013). Sentiment during recessions. The Journal of Finance 68(3), 1267-1300.

Gentzkow, M. and ]. M. Shapiro (2006). Media bias and reputation. Journal of Political
Economy 114(2), 280-316.

Goldman, E. and S. L. Slezak (2006). An equilibrium model of incentive contracts in the

presence of information manipulation. Journal of Financial Economics 80(3), 603—626.

Goldstein, I. and L. Yang (2017). Information disclosure in financial markets. Annual

Review of Financial Economics 9, 101-125.

Goldstein, I. and L. Yang (2019). Good disclosure, bad disclosure. Journal of Financial
Economics 131(1), 118-138.

Grossman, S. J. (1981). The informational role of warranties and private disclosure about
product quality. The Journal of Law and Economics 24(3), 461-483.

Gurun, U. G. and A. W. Butler (2012). Don’t believe the hype: Local media slant, local
advertising, and firm value. Journal of Finance 67(2), 561-598.

26



Han, B., Y. Tang, and L. Yang (2016). Public information and uninformed trading: Impli-
cations for market liquidity and efficieny. Journal of Economic Theory 163, 604—-643.

Heinle, M. and R. E. Verrecchia (2016, October). Bias and commitment to disclosure.
Management Science 62(10), 2859-2870.

Huang, X.,S. H. Teoh, and Y. Zhang (2014). Tone management. The Accounting Review 89(3),
1083-1113.

Huberman, G. and T. Regev (2001). Contagious speculation and a cure for cancer: A
nonevent that made stock prices soar. The Journal of Finance 56(1), 387-396.

Kartik, N., M. Ottaviani, and F. Squintani (2007). Credulity, lies, and costly talk. Journal of
Economic theory 134(1), 93-116.

Kurlat, P. and L. Veldkamp (2015). Should we regulate financial information? Journal of
Economic Theory 158, 697-720.

Langberg, N. and Sivaramakrishnan (2010). Voluntary disclosure and analyst feedback.
Journal of Accounting Research 48(3), 603-646.

Little, A. T. (2017). Propaganda and credulity. Games and Economic Behavior 102, 224-232.

Milgrom, P. R. (1981). Good news and bad news: representation theorems and applica-
tions. The Bell Journal of Economics 12, 380-391.

Mullainathan, S. and A. Shleifer (2005). The market for news. American Economic Re-
view 95(4), 1031-1053.

Narayanan, M. (1985). Managerial incentives for shortdARterm results. Journal of Fi-
nance 40(5), 1469-1484.

Peress, J. (2014). The media and the diffusion of information in financial markets: Evidence
from newspaper strikes. The Journal of Finance 69(5), 2007-2043.

Piccolo, A. and J. Shapiro (2018). Credit ratings and market information. Working Paper.

Pouget, S., ]. Sauvagnat, and S. Villeneuve (2017). A mind is a terrible thing to change:
Confirmatory bias in financial markets. Review of Financial Studies 30(6), 2066—-2109.

27



Scharfstein, D. S. and J. C. Stein (1990). Herd behavior and investment. American Economic
Review 80(3), 465—479.

Solomon, D. H. (2012). Selective publicity and stock prices. The Journal of Finance 67(2),
599-638.

Stein, J. C. (1989). Efficient capital markets, inefficient firms: A model of myopic corporate
behavior. Quarterly Journal of Economics 104, 655-669.

Strobl, G. (2013). Earnings manipulation and the cost of capital. Journal of Accounting
Research 51(3), 449-473.

Tetlock, P. C. (2011). All the news that’s fit to reprint: Do investors react to stale informa-
tion? Review of Financial Studies 24(5), 1481-1512.

28



A Appendix

A.1 Proofs

A11 Proof of Lemma1
1. First consider an arbitrary sophisticated trader with optimal demand xs = %(Z) —-p).

Plugging this demand into the expression for the trader’s utility yields:

1o e 1o o1 5
Us—K(v p) ZK(U p) —ZK(v p)-.

Plugging in the equilibrium stock price derived in the text and taking an expectation

over u ~ N (0,0,) and Dr ~ Be (nr) leads to the expression derived in the Lemma.

2. Consider an arbitrary reader with optimal demand xg = % (DRS 7+ (1 =DRr)us - p).
Plugging this demand into the expression for the trader’s utility yields:

Uk =  (Dxsy + (1~ Dr)pta =) (0= p) = 5=(0 — p)”

Plugging in the equilibrium stock price derived in the text and taking an expectation

over u ~ N (0,0,) and Dr ~ Be (nr) leads to the expression derived in the Lemma.

A.1.2 Proof of Proposition 1

As stated in the text, the equilibrium stock price is given by p = %}X”” if Dr = 0.

As a result, the manager’s objective is given by:

U+ Xl

ElpITr] = 51

which does not depend on b. As a result, the manager’s marginal benefit of biasing is
equal to zero and b"°~/ = 0. The results for trader welfare follow from simply evaluating
the expressions in Lemma 1 at D = 0 and b = 0.

A.1.3 Proof of Lemma 2

First, note that the journalist reports if and only if Ag > ¢ with ¢ ~ U[0, c]. Then, the
expression for the journalist’s reporting probability tg simply follows from the properties
of the uniform distribution. The expression for Ar is derived in the text.
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A.1.4 Proof of Proposition 2

As a first step, we use the expression for E[p|Zr] derived in the text, differentiate it
with respect to b, and set the resulting expression equal to zero which yields:

_x(1+2x)(1-a)
— 2ek(1+ )3

(v—po+(1—a)b) (v—po—3(1-a)b).

The first-order condition leads to the following two optimal values for b:

U_‘Ll'z)

b 31— a)
_ Moo
by = =L

Plugging these two values back into the second-order condition yields that by (b2) max-
imizes the manager’s objective if v > u, (v < uy). In a last step, we have to make sure
that these two values satisfy the exogenous constraint that b € [0, b]. Hence, we set b* = b
if v < wup — (1 —a)band if v > y +3(1 — a)b. The journalist’s optimal reporting policy

follows from substituting in b* in the expression for 7r derived in Lemma 2.

A.1.5 Proof of Corollary 1

We can use the expression for b* as a function of v from Proposition 2 together with
the assumption that v ~ U[0, v] to get:

b (5 —(1- a)E)
Bolb'[o < ol = =

b (5 _3(1 - a)E)
Bolb'[o > o] = —

It then follows from our assumption b < 3(1 and a € (0,1) that Eo[b*|v < po] >
Eo[b*|v > uy]. Theunconditionalexpectationofb*1sequa1to 5 (Eo[b*|v < po] + Eolb*|v > po]).

The comparative statics are straightforward.
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A.1.6 Proof of Corollary 2

We can use the expression for 7}, as a function of v from Proposition 2 together with
the assumption that v ~ U[0, v] to get:

\ 1+2x — —\?2
Eo[riklo < po] = o+ P (2(1 —a)b + yv) (yv -(1- a)b)
1+2y

12x(1 + x)%*co

-3 —2
Eo[ 7|0 > p1o] (6b (1-a)f —3(1 - a)?b o + y?,) .

It then follows from our assumptions on b, ¢ and a that Eo[mk|o < po] < Bolmtklo > wol.
The unconditional expectation of 7}, is equal to 3 (Eo[nt}|v < o] + Eo[m}lv > us]). The
comparative statics are straightforward.

A.1.7 Proof of Corollary 3

1. Reader welfare. We start with the t = 1 expected utility from Lemma 1. Then we

take an expectation over the two random variables v ~ U[0, 7] and Dr ~ Be(ng).
Moreover, we have to take into account that both g and b are a function of v. It
follows that the readers’ unconditional expected utility in the main model is given

by:
2
Koy,
SolUrl = 30+ 02
_ 2 —5 —4 —2
(1+ 20 (10Ep3 (% — 327 — 158 1y + 105 13 - 3y§,)

60cK? 1y (1 + x)*

with g = b(1 - a).

It is straightforward to show that this expression is strictly greater than the expected
utility in the benchmark model (Proposition 1).

2. Sophisticated trader welfare. We start with the t = 1 expected utility from Lemma

1. Then we take an expectation over the two random variables v ~ U[0, 7] and
PDr ~ Be(mr). Moreover, we have to take into account that both g and b are
a function of v. It follows that the sophisticated traders” unconditional expected
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utility in the main model is given by:

2

Koy
_ 2 —5 —4 —2
(1 +2y) (10c1<y381§))0 +2568° — 158ty + 108 fio — 3y§,)

+ —
60cK? (1 + x)*

with B = b(1 - a).

It is straightforward to show that this expression is strictly smaller than the expected
utility in the benchmark model (Proposition 1).

. Price quality. Note that our definition of price quality is A = —Eo[(v — p)?]. Plugging
in the equilibrium price and taking expectations over v and Dr gives:

-5 —4 —2
22 e ) XA+ (325 —15B oy + 10 113 - Syg)
(1+ x)? 30ck uy(1 + x)*

A = —
with g = b(1 - a).

Itis straightforward to show that this expression is strictly greater than the expression
for price quality in the benchmark model (Proposition 1).
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