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Abstract

We model a firm that has an investment opportunity of uncertain quality, and who
can hire one of two styles of managers: an operational manager, who has inside private
information about the project, or a financial expert, who in addition to inside infor-
mation can access complementary information embedded in stock prices. Our model
shows that firms may prefer operational managers, despite their informational disad-
vantage. This obtains because although both managerial styles are equally myopic, the
knowledge of the specific beliefs held by the market creates a much stronger incentive
for financial experts to cater to these beliefs, ignoring valuable inside information. On
the other hand, operational managers distort investment policies in an attempt to sig-
nal their private information, and this distortion may lead to firms preferring financial
experts, even if financial experts discard all inside information and inside information
is more important than financial-market information. Our model implies that opera-
tional managers are preferred for “hard projects”, characterized by either being long
shots (low probability of success) or having low return conditional on success, a result
that is consistent with some evidence on firm-executive matching. Finally, our model
also delivers the counter-intuitive prediction that under certain conditions operational
managers are only preferred for high enough stock-price informativeness.
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1 Introduction

A strand of research in finance makes the case that managers can create value by using
information embedded in stock prices (Dow and Gorton, 1997; Titman and Subrahmanyam,
1999). For example, a firm that is considering to expand into a new geography can attempt
to infer the market’s view about this investment opportunity and update its original beliefs
accordingly. Since financial markets potentially aggregate the information of many agents
in the economy, it seems plausible that such information is relevant, at least at the margin.

If learning about information embedded in financial prices is important for the firm,
shareholders should in principle prefer managers who are savvy about financial markets,
since extracting the relevant information from stock prices may require this kind of expertise.
First, the stock price of a particular firm is driven by a number of factors, and it is probably
non-trivial to understand the market’s view about the marginal project. Second, some of the
relevant information may also be reflected in the prices of other stocks, namely those of rival,
customer, and supplier firms. Simultaneously analyzing multiple assets is both complex and
time-consuming; finance-savvy managers may plausibly carry out such an analysis both more
effectively and efficiently.

Building on the above motivation, our paper develops a simple model to investigate
the desirability of manager financial expertise, taking an information-economics perspective.
According to the model, and perhaps counter-intuitively, a firm’s shareholders may actually
be better off with a manager who is not savvy about financial markets, even if (i) all managers
(savvy about finance or not) demand the same wage and (ii) have the same inside information,
i.e., information that is complementary to that of the stock market. This obtains because
we assume managers (savvy about finance or not) are myopic — as claimed in much finance
research (Stein, 1989; Aghion and Stein, 2008) — and finance-savvy managers are more
inclined to decide in a way that caters to stock-market beliefs and ignores inside information.
Since non-finance-savvy managers, in the extreme, do not possess any knowledge about stock-

market beliefs, they are more shielded from this perverse catering effect (though not entirely,



as we show later). On the other hand, non-finance-savvy managers still have an incentive to
signal their own (inside) information about project quality, which distorts their investment
policies relative to those that are optimal conditional on their information set. It turns
out that under certain conditions this distortion makes finance-savvy managers the better
choice for shareholders, even if (i) these managers choose to ignore all inside information
and (ii) inside information is a stronger signal about project quality than financial-market
information.

Our key contribution is a model that is helpful in framing the information-driven trade-
offs associated with executive financial expertise. Beyond the more theoretical contribution,
the model may potentially explain some observed empirical patterns. First, the strong per-
verse catering incentive of finance-savvy managers may justify why a large fraction of firms
employs non-finance-savvy CEQ’s, even though both finance-savvy and non-finance-savvy
executives command a similar pay (Custédio and Metzger, 2014).! Second, our comparative
statics results are consistent with the observed patterns of executive-firm matching docu-
mented in Custédio and Metzger (2014), as we discuss after introducing the model in more

detail.

Now we turn to the presentation of our theoretical setup. We model a publicly traded
firm that has an investment opportunity of uncertain quality. The stock market observes an
informative signal about the project, and this signal is observable to the firm’s manager only
if she is a financial expert. On the other hand, if the manager is an operational manager, she
only observes a private signal about project quality. We interpret this signal as firm-level
inside information, and it is also observable by financial-expert managers. We refer to the
dichotomy operational manager / financial expert as managerial style and we are interested

in understanding which style of manager the firm should hire.?

n Custédio and Metzger (2014) nearly 60% of non-financial firms hire CEOs who have no work experience
in financial sectors.

2We note that our model is not about some managers—for example, engineers—being able to generate
specific types of information about project quality that are not available to other managers. Rather, the
model compares managers who are privy to all information inside the firm, but where some managers are



The timeline is as follows. Initially the firm hires a specific style of manager. Then,
true project quality is realized, and the inside and stock-market signals are generated; we
assume these signals are conditionally independent. Once signals are generated, managers
make their investment decision, after which the market updates its beliefs about project
quality. These updated beliefs are incorporated into interim stock prices. Finally, at the
last stage, the project’s true payoff is realized, with concomitant adjustment to stock prices.
We assume the firm’s shareholders have a long-run view and would prefer the manager to
maximize expected realized payoffs. In contrast, we assume managers are myopic and wish
to maximize interim stock prices instead, in the spirit of Stein (1989).

Given the assumption of myopia, in equilibrium financial experts have no interest in using
inside information for making their investment decision. To see this, suppose the manager
obtains very positive information about a project, but knows that the market received a bad
signal. In the interesting case, where average project quality is not too high, equilibrium low-
stock-market-signal prices upon investment are below low-stock-market-signal prices upon
no investment. Therefore, the financial-expert manager rationally passes up this project,
despite the positive inside information, and, actually, irrespectively of how informative the
inside signal is relative to the financial-market signal.?

Now we turn to operational managers. These managers are unaware of the specific signal
obtained by the stock market but are equally myopic. Specifically, all operational managers
care about are interim stock prices, and they use their own information in the way that
is most useful for predicting these prices. In particular, when operational managers have
positive inside information, this means that it is likely that the stock market received a good
signal as well. This creates an incentive for operational managers to invest based on good
news. On the other hand, the fact that investment is good news about project quality for the

stock market creates an incentive for the manager to over-invest, trying to pass bad projects

able to access an additional source of information (the stock market), whereas others are not.
3A caveat is in order. This result is somewhat extreme due to the simplifying assumption that managers
place zero weight on long-run firm value.



as good, a distortion which is absent in the financial expert’s case.*

Above we outlined each managerial style’s incentives and investment behavior. The key
question of our paper is what determines the optimal hiring choice from the perspective of
long-run shareholders. We start by noting that the precision of the inside signal needs to be
stronger than that of the stock market for operational managers to even have a chance. This
is intuitive, since all operational managers are doing is using inside information to forecast
the stock-market signal, and for there to be a positive externality for shareholders associated
with the manager’s behavior (as compared to financial experts), the information they act
on needs to be more correlated with true project quality than the stock-market signal itself.
We also believe that this ranking of signal precisions is probably realistic, and we take it
as an assumption in the remainder of our analysis. Under such assumption, we obtain two
main results: (i) operational managers are preferred for “hard projects”, i.e., projects with
low probability of success or low return conditional on success; (ii) operational managers are
always preferred for informative-enough stock prices.

To see why operational managers are preferred for hard projects, note that their invest-
ment distortion is one-sided: they always invest in projects with good inside information,
which is very efficient given the strength of this information; but they sometimes invest in
bad projects as well, in an attempt to pass them as good. The incentive to engage in this
behavior is however limited, and in particular it is disciplined by interim stock prices. Once
the manager has bad news, she knows it is likely that the market has bad news as well. If this
is true, then the realized interim price upon investment, in the case of hard projects, is quite
low. Therefore, the marginal incentive to invest becomes low as well. In fact, in equilibrium
the operational manager ends up being just indifferent between investing or not,> which gives

shareholders a baseline level of performance associated with operational managers (the value

4The market is however not fooled in equilibrium and properly discounts the price by incorporating the
possibility of inefficient investment. See also Holmstrom (1999) for details.

5In our setting, full separation does not obtain in equilibrium since, in contrast to the traditional costly
signaling model (e.g., Spence, 1973), the cost of signaling (i.e., investment) is not type-specific under the
market belief that supports the full separating equilibrium. In that sense, our model is also related to
cheap-talk games (e.g., Crawford and Sobel, 1982).



of not investing). Having this baseline level of performance is important for projects that
are not too attractive economically, on average. In contrast, financial experts’ only choice
for hard projects may be to never invest: Even if they have some information (stock-market
signal) about their quality, investing just based on good news may still deliver a negative
NPV.6

Next we turn to the result that operational managers are always preferred for informative-
enough stock prices. We start by noting that both styles’ performance increases in stock-price
informativeness: financial experts differentiate better between good and bad projects, and
operational managers have fewer incentives to pass bad projects as good, since they assign
a higher likelihood that the stock market also has bad news. To understand the result, it is
useful to focus on the case where inside signals have full precision and projects are “easy”,
i.e. always investing still delivers positive NPV. In this case, both styles perform equally well
at the extremes of zero stock-market signal precision and full stock-market signal precision.
With zero precision both styles always invest, with full precision both styles act on true
project quality. As precision increases from zero, at some threshold financial experts are
able to use such information and pick only good projects. From then on, their performance
increases linearly with precision. On the other hand, operational managers’ performance
initially responds litte to increases in the precision of the stock-market signal. This obtains
because there is a perverse effect associated with higher stock-market signal precision, namely
that stock prices conditional on good stock market news are higher. These higher stock prices,
at the margin, create an incentive for mimicking. This effect becomes absent once precision
is high enough, since the low-type operational manager assigns a very small chance that the
stock market received good news. It turns out that the disproportionately effective role of
stock markets in disciplining operational managers for high enough signal precision makes

these managers eventually surpass financial experts.”

6Indeed, we show that for any level of stock-price informativeness one can always find hard enough
projects that operational managers are preferred.

"See also Ferreira, Ferreira, and Raposo (2011) who consider the role of informative stock prices as a
substitute for manager monitoring by the board.



We now briefly review the research that our paper most closely relates to. Following the
insights of Dow and Gorton (1997) and Titman and Subrahmanyam (1999), much literature
ensued,® including studies providing empirical evidence for the argument that firms improve
their decisions by learning from stock prices (Chen et al., 2007; Bakke and Whited, 2010).
Our contribution to this literature is theoretical, and we depart from existing research by
developing a model with two added frictions: (i) managers are assumed to be myopic and
(ii) there is heterogeneity in managerial ability to extract stock-price information. As argued
above, the myopia assumption plays an important role in our results, but it is not by itself
a limitation to the beneficial effect of stock-price information. Instead, we simply point out
that under myopia it may be better not to learn from stock prices, since such information
can potentially crowd out more valuable firm-level information. On the other hand, and even
with myopia present, the signaling-driven investment distortions associated with firm-level
information may actually make it preferable to rely just on stock-market information.

Our paper also contributes to the literature which analyzes investment distortions induced
by the manager’s incentive to influence the opinion of stock-market participants (Jensen,
2004; Aghion and Stein, 2008; Kedia and Phillipon, 2009). In particular, our model is
closely related to Kedia and Phillipon (2009), who show that firms engage in significant
hiring and investment in order to misrepresent their investment opportunities to the market.
To our best knowledge, however, our paper is the first to present a framework that compares
the effects of managerial myopia (the disadvantage of financial experts) with the effects of
perverse signaling incentives (the disadvantage of operational managers). The determinants
of which is the overriding concern are not trivial, and, by shedding light on this economic
tension, our model hopefully furthers our understanding of executive-firm matching.

Our paper further relates to empirical studies on the work experience of CEOs (Custédio,
Ferreira, and Matos, 2013; Custédio and Metzger, 2013, 2014). The study most closely

related to our paper is Custédio and Metzger (2014), who investigate the financial policies

8See, e.g., Bond, Edmans, and Goldstein (2012) for the recent literature review.



of firms managed by financial-expert CEOs, i.e., executives who have work experience in
financial sectors. Custédio and Metzger (2014) find that these CEOs are more financially
sophisticated and, as mentioned before, less likely to work in younger companies with higher
investment rates and lower profitability. Notwithstanding many explanations being possible
for this matching pattern, it is consistent with our result that operational managers are
critical for “hard projects”.

Finally, our paper is related to a strand of corporate governance literature. Harris and
Raviv (2010) and Chakraborty and Yilmaz (2013) study the optimal governance structure
using cheap-talk models. More specifically, Harris and Raviv (2010) ask when corporate
shareholders should be given authority over corporate decisions, and Chakraborty and Yil-
maz (2013) consider optimal governance in terms of board structure and authority allocation
(manager vs. board). Much of these two papers’ effort goes into trying to understand which
information structures are desirable, and such spirit is also shared by our research question—
operational managers and financial experts are merely different information structures. The
similarities of the questions and modeling approach notwithstanding, our model is different
in that managers are myopic (and not preference-biased in the sense of cheap-talk games)
and the two-sided private information is of a particular kind. Whereas in Harris and Raviv
(2010) and Chakraborty and Yilmaz (2013) both players have, in a qualitative sense, equally
relevant pieces of information for inferring the truth about project payoffs, in our model
operational managers, in the economically interesting case, already know the truth. What
these managers do not know is what the other player (stock market) knows about this truth,

and interestingly this by itself is relevant.

The remainder of the paper is organized as follows. Section 2 develops the baseline setup,
which has a simplified information structure, and section 3 characterizes the equilibrium.
Section 4 investigates the conditions under which each style of manager is preferred. Section 5
presents a version of the model for a more general information structure. Section 6 concludes.

All proofs and some intermediate results are contained in the appendix.



2 Baseline setup

In this section we analyze our baseline setup, which employs a simplified information struc-
ture and focuses on the most interesting results. The more general version of the model is

presented in section 5.

2.1 Firm

We consider an all-equity firm that operates in a risk-neutral economy where the market rate
of return is normalized to zero. The firm’s assets consist of unit cash and a growth option.
The growth option is a project that requires unit investment and yields a random terminal
payoff denoted by r. The project is successful with probability p, paying off R > 1; otherwise
the project payoff is zero. To facilitate presentation, we define an indicator k € {0, 1}, where
k = 1 if the firm invests in the project and k = 0 otherwise. Notice then that the terminal

value of the firm can be written as
vi=kr+(1—k). (1)

The firm is run by a manager who makes the investment decision on behalf of shareholders.
We denote the manager’s (possibly mixed) strategy by o, and it stands for the likelihood

that the firm invests in the project.

2.2 Information structure and managerial style

The firm is publicly traded in a competitive stock market.® In the general model, which
we defer to section 5, both managers and investors receive informative signals about r. To
facilitate presentation and focus on the most interesting features of the model, the baseline

setup makes the stark assumption that managers are perfectly informed about 7,'° whereas

9We abstract from asymmetric-information problems between investors in the stock market. For these
issues, see Grossman and Stiglitz (1980), Kyle (1985), and Kyle (1989), among others.
10We show later that our main results are robust to perturbing this stark assumption.



investors receive a signal s € {Sy, Sy} which discloses the actual state of r with probability
q > 1/2. Investors also use the information contained in the managerial investment decision
k and update their beliefs about r accordingly.

The distinctive feature of our model is that not all managers possess the same information.
Specifically, we consider a binary managerial style, denoted by 0 € {FE,OM}. The FE
style refers to financial experts, who observe both the project payoff r and the market signal
s. The OM style refers to operational managers, who only observe r. Recovering the signal
s from observing stock market activity is plausibly non-trivial, since prices are noisy and
affected in complex ways by many different factors. Furthermore, s could be revealed in part
from looking at the prices of multiple assets jointly (for example, stocks of competitor firms
or suppliers). Financial experts can thus be interpreted as managers who are savvy about
stock markets and who are able to correctly back out the the market’s belief about the firm’s

marginal projects.

2.3 Timeline and objective functions

The sequence of events unfolds as follows:

t = 0: Shareholders appoint #-style managers.

e ¢t = 1: Managers observe r and the stock market receives a signal s. The signal s is

also observed by managers if § = F'E.

e ¢t = 2: Managers choose whether to invest (k = 1) or not (k = 0). The stock market

observes k and forms a competitive interim price u by updating its beliefs about r.
e { = 3: The terminal value of the firm v is realized.

Notice that in this setting the stock price is formed at ¢ = 2 after the market observes

the signal s and the firm’s investment k, and then updated at ¢ = 3 after r is realized.



Shareholders only care about the long run, and they wish to maximize v. On the other
hand, managers do not focus on long-term performance (¢t = 3), but rather maximize the
interim stock price (¢ = 2). This assumption of managerial myopia is in line with previous
research, e.g., Stein (1989). Myopic managers only care about what the stock market believes

about the project,!! and this plays an important role in our results.

3 Managerial style and equilibrium investment strate-
gies

In this section we characterize the investment strategy chosen by each manager style, solving
the subgame that starts at period ¢ = 1. Before proceeding, it is useful to define u(k,s) as
the posterior probability that the market assigns to the event r = R after observing the
investment decision k£ and the signal s. Then, the interim stock price formed at t = 2 can

be written as follows:

u(k,s) =1+ k(u(k,s)R—1) (2)

The interim price is then the baseline value of the firm (unit cash) plus, conditional on
investment occurring, the expected net present value of the project. Myopic managers choose
the investment strategy o (probability of investing) that maximizes the expected interim
price conditional on their information set, i.e., r for operational managers and (r,s) for

financial experts.

3.1 Operational-manager subgame

Consider the case in which shareholders hire operational managers at ¢t = 0. Since the stock
market forms the interim price u after observing the firm’s investment £ and the signal s,

managers who have profitable projects (i.e., r = R) would like to convey this information

HFor simplicity our managers are fully myopic. We make this assumption to facilitate exposition; the
main results would still hold if managers do not place much weight on long-run outcomes.

10



to the market via their investment choice. To be a credible signal about r, however, the
investment choice of those managers should not be easily mimicked by other managers who
have unprofitable projects (i.e., 7 = 0). As formally shown below, it is indeed the case that
operational managers invest more frequently in profitable projects in equilibrium and, thus,
the market rationally takes the firm’s investment as a positive signal about the project’s
payoff r. We first discuss the intuition associated with this signaling mechanism and then

formally solve for the equilibrium investment strategy of operational managers.

3.1.1 Overview of the signaling mechanism

In this section, we provide the preliminary intuition for the signaling mechanism that emerges
as an equilibrium outcome in the operational-manager subgame. We start by noting, as we
demonstrate later, that the stock market views the firm’s investment as economic only after
receiving a good signal Sy. Therefore myopic managers would ideally maximize the interim
price by investing only when the market receives Si. However, given their lack of information
about s, operational managers cannot condition their investment decision on s but rather
they attempt to infer s from the actual state of r. Such an inference is feasible since profitable

projects are more likely to receive a good market signal.?

Therefore, operational managers
who have profitable projects rationally assign a higher probability to the state s = Sy and
have an incentive to invest more frequently (i.e., select a higher o). In equilibrium, the market
expects such an investment choice of operational managers and regards the investment itself
as a positive signal about the project’s profitability.

To better illustrate this intuition, consider the interim price u(1,s) formed at ¢t = 2.

For notational convenience, we denote by og (resp. og) the investment strategy chosen by

operational managers who have profitable (resp. unprofitable) projects. From Bayes’ rule,

2Formally, Prob(s = Sg|r = R) = q > Prob(s = Syg|r=0)=1—gq.

11



the posterior probabilities (1, Sy) and p(1,Sy) can be written as:

o Pqor
ul, Si) = pgor + (1 = p)(1 — q)og )
(1, 5p) = p(1 —q)or (4)

p(1—q)or+ (1 —p)goy’

Notice that for any og and oo, pu(1, Sg) > u(1,SL), i.e., the stock market rationally assigns
a higher probability to the state of r = R (resp. r = 0) after receiving the signal Sy (resp.
Sr). From (2), we also find that this result implies u(1,Sy) > wu(1,SL), i.e., the interim
price is higher when the market receives a good signal Sg.

Now we turn to the expected interim price, denoted by @g (resp. W), from the standpoint
of operational managers who invest in profitable (resp. unprofitable) projects. From (2), the

expected interim price can be written as:
u; = Ei[p(1, s)| R,

where E;[u(1,s)] = Prob(s = Sg|r = i)u(1,Sg) + [1 — Prob(s = Sy|r = )Ju(1,S) for i €
{0, R}. Notice that Eg[u(1,s)] > Eo[u(1, s)] since the actual state of r is informative about
the market signal s, i.e., Prob(s = Syg|r = R) > Prob(s = Sy|r = 0). Therefore, ur > o,
which implies that operational managers expect a higher interim price when they invest in
profitable projects. To illustrate the signaling effect of investment, we can decompose g as

follows:

Ur = + R(Eg[u(1, s)] — Eo[u(1, 5)]) . (5)

TV
signaling benefit

Equation (5) shows that myopic managers with unprofitable projects should invest less fre-
quently since the market is more likely to receive a bad signal about their investment. In
this regard, we can interpret the increment in the expected interim price from investment in
profitable projects, R(Eg[u(1,s)] — Eo[u(1, s)]), as the signaling benefit.

As formally shown in section 3.1.2, full separation does not occur in our setting since,

12



if the market regards the investment as a perfect signal about r = R in equilibrium, man-
agers could fool the market by investing in unprofitable projects.'®> The partially revealing
equilibrium implies that the signaling mechanism cannot fully address the inefficiency that
arises from managerial myopia. Furthermore, partial revelation also implies that the market
signal s is still informative about the project’s payoff r in equilibrium. If signals were not
informative in equilibrium, there would be no wedge between interim prices u(1, Sy) and
u(1,SL). Such a wedge is necessary for credible signaling to take place, otherwise both low-
and high-type managers would face the same expected interim price, and there would be no
scope for credible signaling. This discussion also makes it straightforward that stock-market
informativeness ¢ cannot be too close to 1/2 for separation to be possible, otherwise the

wedge between u(1, Sy) and u(1, Sr) becomes very small.

3.1.2 Characterizing equilibrium

Now we formally solve the operational-manager subgame and characterize the equilibrium,
which confirms our intuition discussed in section 3.1.1. As is usual in signaling games,
multiple Perfect Bayesian equilibria exist in our setting. In particular, there always ex-
ists a pooling equilibrium in which operational managers never invest and the market has
off-equilibrium-path beliefs that managers invest only in unprofitable projects. Such an equi-
librium is uninteresting and seems unreasonable if there exist more efficient equilibria or if
we employ refinement techniques such as those proposed in Kreps and Wilson (1982) or Cho
and Kreps (1987). In our analysis, we adopt the equilibrium selection procedure outlined in

assumption 1, which we view as reasonable.

Assumption 1 If a separating equilibrium exists, we select the most efficient. If not, we
select the most efficient pooling equilibrium. [For each managerial style subgame, we select
the most efficient perfect Bayesian equilibria in which the firm’s expected value at t = 0 is

mazximized.|

13See Kedia and Phillipon (2009) for other models that produce a partially revealing equilibrium.
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Assumption 1 is less restrictive than it seems, since separation in the operational-manager
subgame, when feasible, is a unique equilibrium. Furthermore, these separating equilibria
generate firm values above the baseline threshold of 1 (cash holdings). The implications of
assumption 1 for the financial-expert subgame are more subtle and will be discussed later.

Proposition 1 below provides an initial equilibrium characterization.

Proposition 1 In equilibrium, the following is the case:

1. If R > EOM — Ipa+(1=p)(1=9)]lp(1 =) +(1=p)q]

= , the manager invests in all projects with

certainty. Otherwise, the manager always invests in profitable projects and randomly

wnwvests in unprofitable projects with a non-zero probability. Formally,

0'3200:1 ZfRZROM

or=1,00€(0,1) otherwise.
2. Equilibrium beliefs p(k, s) are given by

(1, 58) = sihisae

p(1—q)
p(1,5z) p(1=q)+(1—p)goo’

(7)

which implies (1, Sy) > p(1,S) (i-e., Sy is strictly good news when investment takes

place).

3. If og € (0,1) in equilibrium, the market forms higher interim price for investment than

for no-investment only when it receives Sy, i.e., u(1,Sy) > 1> u(1,Sg).

Proposition 1 shows that equilibria are one of two (mutually-exclusive) categories, de-
pending on parameter region: (i) pooling, in which the manager always invests in both types
of projects; and (ii) separating, in which the manager invests more frequently in profitable
projects. As discussed in section 3.1.1, the manager invests in unprofitable projects with a

non-zero probability in the separating equilibrium. The equilibrium market belief described

14



in (7) shows how the market rationally discounts the value of investments for the possibility
that the manager invests in unprofitable project (i.e., o9 > 0). As we discuss later, this mech-
anism is important in deterring the manager from over-investing in unprofitable projects.
Given the equilibrium strategies taken by operational managers, the expected value of the

firm at t = 0 can be written as:

Toum = Ei—o[vjm = OM]

= pR+(1=p)(1—00). (8)

Equation (8) shows that the “cost” associated with appointing operational managers corre-
sponds to the expected loss from investing in unprofitable projects (i.e., (1 — p)oy). Notice
that while the market is not fooled in equilibrium, the manager is “trapped” in the ineffi-
cient action which is to invest in unprofitable projects with some probability. In most of the
analysis below, we will focus on the separating equilibrium, since the pooling equilibrium is

trivially dominated by the financial-expert subgame equilibrium.

To solve for the equilibrium strategy og, we use the standard indifference condition that
the investment in unprofitable projects does not affect the manager’s expected utility (i.e.,

the expected interim price). Formally, this condition corresponds to
(1—q)u(1,Sy) +qu(l,S,) =1 Ey[uk=1,s)|R=1. (9)

Using the results from proposition 1 together with condition (9), we fully characterize the

equilibrium as described in proposition 2:

Proposition 2 If R < Rou, there always exists a unique separating equilibrium in which

0o 1s the largest root to the quadratic equation below:

o5(1=p)*q(1 —q) + oop(1 —p) [¢ + (1 — q)* —q(1 — q)R] — p*q(1 — ¢)(R—1) = 0. (10)

15



It is also the case that

limg 5, 00 =1 (11)

limR_ﬂ opg = 0. (12)

Equations (11) and (12) in proposition 2 show that lower R reduces the managerial
incentive to invest in unprofitable projects. This occurs because, as R approaches 1, the
investment in profitable projects gets barely economic and therefore the extent to which
managers can attempt to influence the interim price by investing in unprofitable projects
becomes very limited. In line with proposition 1, which states that managers always invest
in unprofitable projects for R > Ros, proposition 2 shows that, as R increases to Roys, the

equilibrium investment strategy for unprofitable projects also increases to 1.

3.1.3 Project characteristics and the performance of operational managers

In this section we perform some comparative statics exercises and show how the investment
behavior and performance of operational managers vary with project characteristics (propo-
sitions 3 and 4). We also show that operational managers always create shareholder value
relative to the benchmark case of no-investment (proposition 5). This last result plays an

important role in the later comparison of operational managers to financial experts.

Proposition 3 If R > Royy, i.e., the separating equilibrium exists, the equilibrium invest-

ment strategqy oy varies locally with each parameter as follows:

80’0

or =Y (13)
80’0

80'0

— 1
o > 0 (15)
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The economic intuition for why oy increases in R has been discussed in the preceding
section: a higher average productivity increases the incentive for the manager to attempt to
influence the interim stock price by investing in unprofitable projects. Likewise, proposition 3
shows that higher p, which increases the average productivity of projects, makes the manager
invest in unprofitable projects more frequently, i.e., higher oy. Finally, the relationship
between oy and ¢ is also straightforward. The more informative the market signal, the more
weight the manager with unprofitable projects places on the event that the stock-market

received a negative signal, which reduces the incentive to mimic the high type.

Proposition 4 If R < Rou, i.e., the separating equilibrium exists, shareholder ez-ante

welfare Uoyr varies locally with each parameter as follows:

onm

1
R 0 (16)
dvomr

1
9 > 0 (17)
Mom

1
o > 0 (18)

Results in proposition 4 parallel those of the previous proposition. The result is trivial
for the case of ¢, since it follows directly from the fact that higher ¢ induces less-frequent
investment in low-type projects. However, for p and R, two offsetting effects are present:
on one hand, the higher p or R, the higher the quality of the average project; on the other
hand, following the results in proposition 3, an increase in p or R also leads to more-frequent

investment in bad projects. In the end, the positive effect dominates.

Proposition 5 Shareholder ex-ante welfare Doy (or average firm value) is always bigger

than 1, the benchmark firm value if investment never takes place.

To understand the intuition for the result in proposition 5, note that either the manager
does not invest (in which case firm value is 1), or the manager invests and average firm value

is a convex combination of %y and wg (the expected interim prices from the perspective of
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each type of manager). Since the indifference condition of low-type managers implies uy = 1
and it is also the case that ur > g, average firm value conditional on investment is strictly
greater than 1. This implies that unconditional average firm value is also strictly greater
than one. Intuitively, it would be impossible in equilibrium to have low-type managers invest
so frequently that they destroyed value on average, since this value destruction would show

up in rational-expectations interim prices and disincentivize managers from doing so.

3.2 Financial-expert subgame

Now consider the subgame in which shareholders hire financial experts at t = 0. As with
operational managers, financial experts may desire to use investment as a signal for r = R.
The signaling mechanism however does not work in this case, since financial experts are
also informed about s. It turns out that for the non-trivial equilibria that we focus on,
which generate expected firm value bigger than 1 (cash value), s is a sufficient statistic for
determining the strategy of myopic managers. In other words, financial experts ignore true
project quality in equilibrium, a result contained in proposition 6 below.'* This result is in
line with other literature on myopic managerial behavior, e.g., Stein (1989) or Aghion and

Stein (2008).

Proposition 6 Under the equilibrium-selection assumption 1, all equilibria are dominated
(sometimes weakly) by an equilibrium where the investment strategy of financial experts does

not depend on the realization of r.

Proposition 6 shows that investment does not convey information, and therefore posterior

probabilities that r = R are simply

—P_ — if s=5
,u(k, S) — pg+(1-p)(1—q) H (19)

p(1—q) : _
p(1—q)+(1—-p)q it s=5r.

14The proof of the proposition contains some additional discussion regarding technical details, that we
chose to omit here.
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Combining the above with the expression for interim stock price (2), we obtain the optimal

strategy for the manager:

1 if R> Rpp = W
7L = (20)

0 otherwise,

and

if R> Rpp := 2i=0+U-p)
o(Sy) = p(1—q) (21)

0 otherwise.

—_

Consider the interesting case where R, < R < Rpp and, thus, the manager invests only
after observing Sy. Then, the expected value of the firm at ¢ = 0 when appointing financial

experts is given by

Upp = Ei[vjm = FE]

= pqR+p(1—q)+ (1 -p)g, (22)

which naturally increases in ¢, since higher informativeness of the market signal makes it
less likely for the manager to invest in unprofitable projects. The expected value of the firm
vrg also increases in R and p, since the expected value of projects is positively associated

with the two parameters.

4 Operational managers vs. financial experts

The previous section characterized the equilibrium investment strategies of each managerial
style. In this section, which contains the key analysis of the paper, we compare the per-
formance of financial experts and operational managers, measured by the expected value of
the firm at ¢ = 0, and examine how their performance is affected by the parameters R, p

and g. The comparison of managerial styles is non-trivial, since both financial experts and
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operational managers create more value for higher R, p, and ¢, as shown above.

Before analyzing comparative statics in detail, it is worthwhile to frame the trade-off
across managerial styles in general terms. Consider the case of profitable projects, i.e., r = R.
In this case operational managers always invest, which is in the interest of shareholders. They
do so because the stock market positively reacts to investment after receiving a positive signal
Sy (i.e., u(l,Sy) > 1), and managers who have profitable projects assign a high probability
to the event s = Sy. That is, the fact that operational managers are imperfectly informed
about s makes them not want to pass up any profitable project. This mechanism does not
work with financial experts once they know s = S to be the case: whenever these managers
face a price u(1,s;) < 1, they prefer not to invest even if r = R. In short, operational
managers are always desirable whenever projects are profitable. The less straightforward
part of the trade-off has to do with unprofitable projects, where both managers do not
act in the full interest of shareholders: operational managers invest in these projects with
unconditional probability (1 — p)op, and financial experts do so when s = Sy, which occurs
with unconditional probability (1 — p)(1 — ¢). For unprofitable projects, it is therefore not

clear which managerial style is preferred.

4.1 Variation in average project quality

This section investigates the effects of R (payoff conditional on success) and p (success
probability) in the determination of optimal managerial style. Both parameters have simi-
lar associated comparative statics, which is intuitive, since both determine overall average
project quality. The left (right) panel of figure 1 shows how the performance of each manager
style varies with R (p).

Figure 1 shows that operational managers are preferred by shareholders for lower R and

lower p. Propositions 7 and 8 show that this observation is the case in general.

Proposition 7 Suppose that R < Rour, i.e., there exists a separating equilibrium in the

operational-manager subgame. Then there always exists a unique threshold R € (Rpp, Roar)
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Figure 1: Manager Performance and Variation in Average Project Quality. The figure plots the
ex-ante expected value of firms at ¢ = 0 in two cases: (i) operational managers (solid black line) and (ii)
financial experts (dashed blue line). The left panel varies success payoff R (choice of remaining parameters:
p = 0.5, ¢ = 0.6). The right panel varies success probability p (choice of remaining parameters: R = 3,
q=0.6).

such that voy > Upg if and only if R < Rr.

Proposition 8 There always exists a unique threshold p* such that oy > Vpg if and only

if p <Dp*.

The intuition for the existence of thresholds for R and p that make a particular managerial
style optimal is related to each style’s “disadvantage”. In the choice of investment strategies,
financial experts care only about the market signal s. For any level of stock-market signal
precision ¢, there is always a sufficiently low average project quality (i.e., low R and/or
low p), such that these managers never invest. Lower average project quality, on the other
hand, leads operational managers to invest more efficiently since, as shown in propositions
3 and 4, the lower payoff of profitable projects reduces the managerial latitude to influence
the interim price by investing in unprofitable projects. Therefore, for lower average quality
projects, shareholders prefer operational managers who do not pass up profitable projects.
As average project quality increases, however, operational managers invest in unprofitable

projects more frequently and at some point, their investment distortion becomes severe
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enough to make shareholders prefer financial experts who follow only stock-market signals.

4.2 Variation in stock market informativeness

Next we turn to the effect of stock-market signal precision ¢ on the performance of each
manager style. Figure 2 shows how the expected firm values at t = 0, i.e., Doy and Upg, vary
with ¢. Specifically, the left (resp. right) panel represents the case in which the unconditional
expected return from investing is negative (resp. positive), i.e., pR < 1 (resp. pR > 1). As
mentioned before, both managers improve with ¢: financial experts act on more accurate
signals about project quality, and operational managers have less leeway to pretend that
bad projects are good (see proposition 3 for the effect of ¢ on 0p). In the extreme case in
which the market signal is perfectly informative, i.e., ¢ = 1, the performance of both styles

of managers converges to first-best.
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Figure 2: Manager Performance and Variation in Stock Market Informativeness. The figure
plots the ex-ante expected value of firms at ¢ = 0, for varying stock-market informativeness ¢, in two cases:
(i) operational managers (solid black line) and (ii) financial experts (dashed blue line). In the left panel
uninformed NPV is negative, i.e., pR < 1 (choice of parameters: p = 0.5, R = 1.8). In the right panel
uninformed NPV is positive, i.e., pR > 1 (choice of parameters: p = 0.5, R = 2.1).

The left panel of figure 2 shows that operational managers perform better for low q.

This result obtains because pR < 1: when ¢ is small it is better for the financial expert
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to pass up all projects, since on average they are low-quality; the operational manager, on
the other hand, acts on true project quality (although over-investing) and always delivers
some shareholder value, as discussed in the previous section. As ¢ increases beyond a certain
threshold, the left panel of figure 2 shows that financial experts start investing and tem-
porarily outperform operational managers.'® However, once ¢ is large enough, operational

managers dominate once more. This result obtains in general as stated in proposition 9.

Proposition 9 If R < Rou, there always exists §° < 1 such that

Vq S [G*, 1) 1 Vom > UFRE. (23)

To understand the result in proposition 9, it is useful to focus on the right panel of figure
2, where the average project is valuable. Almost by construction, both managers perform
the same at the extremes of ¢ = 1/2 and ¢ = 1. With ¢ = 1/2, both types of managers
always invest, the financial expert because there is no information to differentiate projects,
the operational manager because the absence of a wedge between the high interim price
u(1, Sy) and the low interim price u(1,Sy) eliminates the possibility of credibly signaling
project quality via investment behavior. With ¢ = 1, on the other hand, the stock market
knows the true quality of every project, and both managerial styles have a clear incentive to
only invest in good projects.

The interesting question, then, is “why do financial experts dominate for relatively low
levels of stock-market informativeness (say ¢ = 0.7 in the right panel of figure 2), but the
situation reverses for relatively high ¢ (say 0.9)7?” To answer this question, we first comment
on how the performance of financial experts responds to gq. As ¢ increases from 1/2, at some
point financial experts start investing only after a high signal Sy is generated. Once these
managers act in this fashion, their performance improves linearly with ¢, reflecting the ever

greater accuracy of the signal in terms of picking the right projects.

15This not need obtain in general. For low enough pR, operational managers will dominate financial
experts for any q.
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Operational managers’ performance responds in a more complex way to ¢g. To understand

how this works, recall the indifference condition of the low-type operational manager:

(1—=q)u(1,Sy) +qu(l,Sy) =1,

i.e., the expected interim price, from the perspective of a manager who observes r = 0, needs
to be 1 (the payoff of not investing) in equilibrium. Suppose we set ¢ at moderate levels and
determine the equilibrium rate of investment in low projects (0g) induced by the expression
above. What happens if we slightly increase ¢, and how does this relate to the notion that
the informed market is disciplining the manager? There are three effects associated with
increasing ¢ (assume for a moment that we hold oy fixed). First, the LHS of the indifference
condition places more weight on the low price. Second, the low price u(1, s;) becomes lower,
since the more-informative signal makes it more likely that the true state is » = 0. Finally,
the high price u(1, Sy) becomes higher, since the more-informative signal makes it more
likely that the true state is » = R. Whereas the first two effects give the manager an
incentive to reduce oq to re-equilibrate after ¢ increases (making both prices higher), the
third effect creates a (partial) perverse incentive to mimic, since the payoff from successfully
pretending, the high price, is now higher.

The problem for relatively low ¢ is that the perverse incentive associated with a higher
u(1, Sg) is relatively important. This makes the frequency of investment in bad projects oy
relatively unresponsive to increases in q. On the other hand, financial experts’ performance
responds linearly to increases ¢, as we explained above. Therefore, as we move away from
g = 1/2, the financial expert initially distances herself from the operational manager. As ¢
further increases, however, the perverse incentive is gradually shut down, since the term (1 —
q)u(1l, Sy) is converging to zero, and oy becomes very responsive to ¢. Indeed, this increased
responsiveness is enough that it allows operational managers to “catch up” with the linear

increases in financial-expert performance. For large values of ¢, operational managers end
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up outperforming financial experts. This occurs because high stock-marker informativeness

is disproportionately effective at disciplining operational managers.

5 Generalized model

In this section we generalize the baseline model by relaxing the assumption that managers
observe the project’s payoff r. Specifically, we consider a setting in which managers receive
an informative signal m € {Mp, My} which discloses the actual state of r with probability

¢m > 1/2 and which is conditionally independent of the market signal s given r: Formally,

Prob(m = Mp|r =0) = Prob(m = My|r = R) = ¢n,

Prob(s N'm|r) = Prob(s|r) x Prob(m|r).

Notice that the baseline model in which managers observe r corresponds to the case in which
¢m = 1. To focus on the case of interest, we assume that E(v|m = My, k = 1) = Prob(r =
Rlm = Mp)R < 1, i.e., it is not profitable to invest only after receiving a negative signal
M7, This assumption is natural and crucial in most analysis results.

To facilitate the presentation, we denote the market signal precision (which was denoted

as ¢ in the baseline model) as g, i.e.,

Prob(s = Sp|r =0) = Prob(s = Sg|r = R) = ¢s.

As shown in proposition 6, financial experts rely only upon the market signal s in the
choice of investment strategies and thus the equilibrium investment strategy is determined
as described in (20) and (21). In the remainder of this section, we solve the model by taking
the following steps: we first solve for the equilibrium of operational-manager subgame; and
then we find the optimal managerial style by comparing the expected value of v achieved by

each managerial style.
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5.1 Operational-manager subgame

Consider a subgame in which operational managers were appointed at ¢ = 0. Within this
setting, as opposed to the baseline model, managers do not observe r but only receives a
signal m before taking investment strategies. For a notational convenience, we denote as oy
the investment strategy chosen that operational managers choose after receiving m = My
(resp. m = Mp). As in the analysis of the baseline model, we focus our analysis on the
most efficient Perfect Bayesian Nash Equilibrium. While, in the baseline model, R > 1 is
a sufficient condition for the presence of an equilibrium in which the expected value of the
firm at ¢ = 0 is greater than one (i.e., the firm’s value without investment), it is not in
this general setting since, even after receiving My, the managers face uncertainty about the
project’s payoff . More specifically, as formally shown in lemma 1 in appendix, there exists

an equilibrium in which the expected value of the firm at ¢t = 0 is greater than 1 (i.e., cash

holdings) if and only if R > RE,, = 1 PronS e e~ = 1 which is

P"'Ob(SHU”H>P‘Z7n¢Zs
Pamds+(1—p)(1—agm)(1—as) ' pam(1—ags)+(1—p)(1—qm)as

the case of interest in our analysis below.

Before proceeding, we redefine p(k, s) which is the posterior probability that the market
assigns to the event r = R after observing the investment decision k and the signal s: By

Bayes’ rule,

_ P(@mom + (1 — gm)or)qs
#L, Su) = P(Gmom + (1 = gm)or)gs + (1 = p)(1 = ¢m + gmor)(1 — gs) (24
u(l SL) _ p(quH + (1 B Qm>UL)(1 _ q$> (25)

Pgmor + (1 = gm)or)(1 = qs) + (1 = p)(1 — gm + GmoL)qs

Notice that for any oy and or, pu(1,Sy) > u(1,SL), i.e., the stock market rationally assigns
higher probability to the state of r = R (resp. r = 0) after receiving the signal Sy (resp.
SL).

Now we turn to the investment strategy chosen by operational managers. After receiving

M; (i € {L, H}), the managers rationally expect that their investment leads to the interim
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price as follows:

u; = E; [N(L S)]R7

where E;[u(1,s)] = Prob(s = Sglm = M;)u(1,Sg) + [ — Prob(s = Suy|lm = M;)|u(1,SL)

and

_ m = o Pdmgs + (1 - p)(l - Qm>(1 - QS)
Prob(s = Sy|lm = My) = P g [ (26)
P(L = gm)gs + (1 = P)gn(l — ¢s)

p(1 —qm) + (1 = p)gm

Prob(s = Sy|lm = Mp) =

The equation (27) shows the manager’s belief on s = Sy given the inside signal m = My.
Specifically, the numerator can be decomposed as pg,,qs and (1 — p)(1 — ¢,)(1 — ¢5) which
correspond to the probability with which both the market and the manager receive correct
signals (i.e., r = R) and incorrect signals (i.e., 7 = 0), respectively. On the other hand, (27)
shows the manager’s belief on s = Sy given the inside signal m = M. Intuitively, the two
components in the numerator, p(1—¢,,)gs and (1—p)g,(1—qs), correspond to the probability
with which only the market signal is correct (i.e., r = R) and only the managerial signal is
correct (i.e., r = 0), respectively.

Notice that Prob(s = Sglm = My) > Prob(s = Sy|m = M), i.e., the manager believes
that the market is more likely to receive a good signal when the manager himself receives
a positive signal. This result is intuitive since both signals s and m are informative about
r. It also implies that wg > %y, i.e., after receiving a positive signal My, managers assign
higher probability to the state that the market also receives a good news Sy about their
project and, thus, forms a higher interim price for their investment. As discussed in section
3.1.1, the higher expected interim price makes the managers invest more frequently after
receiving My and in turn the market rationally takes the investment itself as a positive
signal about m = My which is also a good signal for the project’s payoff. Proposition
formally characterizes the operational-manager subgame equilibrium in which the managers

use investment as a signal about their own information:
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Proposition 10 In equilibrium, the following is the case:

1. The equilibrium investment strategies are determined as:

(

. — =€ L 1
oy =0, =1 if R > Roy = Prob(SpTM )pas | Prob(SLIML)p(—a5)
pas+(1—p)(1—gs) p(1—gs)+(1-p)gs

— _ ; e R 1
OH = 17 oL = 0 ZfR S EOM T Prob(Sg My )pamds Prob(Sy, My, )pgm(1—gs)
Pamas+(1—p)(1—gm)(1—gs) ' pam(1—gs)+(1—p)(1—gm)gs

oy = 1,0 € (0,1) otherwise

\
2. Equilibrium beliefs (1, s) are given by

_ Pgs(gm~+or(1—gm))
M(l’ SH) " pgs(gmtor(1=gm))+(1-p)(1—¢s)(1—gm+oLgm) (28)

_ p(1—gs)(gm+or(1—gm))
/1/<17 SL)  p(1—¢s)(gmtor(1=gm))+(1-p)gs(1—gm+oLgm)’

which implies (1, Sy) > p(1, Sr).

3. If R € (RS Royy)s o1 solves

R|Prob(Sg|Mp)u(1, Sg) + Prob(Sp|Mp)u(1,Sy)| = 1. (29)

4. If o, €10,1) in equilibrium, the market forms higher interim price for investment than

for no-investment only when it receives Sy, i.e., u(1,Sy) > 1> u(1,Sr).

Proposition 10 confirms that most characteristics of the operational-manager subgame
equilibrium in the baseline model, described in proposition 1, is robust to the possibility that
the managers can receive incorrect signal about r. Specifically, for sufficiently high R (i.e.,
R < Eeo 1), there exists a pooling equilibrium in which the managers always in the project
while, for lower R, there emerges a separating equilibrium in which the managers always
invest after receiving My but not after acquiring M.

Notably, proposition 10 also shows that, as opposed to the baseline model, a full separat-

ing equilibrium can exists if R is sufficiently low. The absence of a full separating equilibrium
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in the baseline model is due to the fact that, when the market believes that managers do
not invest in unprofitable projects, it takes the investment as a perfect signal about r = R
and therefore the manager can fool the market by investing in unprofitable projects. In the
general setting, the investment has only limited effect on the interim price for two reasons:
(i) The managers may receive incorrect signal about r; (ii) The two signals s and m are
complementary to each other and, thus, the inside signal is more likely to be incorrect when
the two signals are inconsistent with each other. To better illustrate the intuition, suppose
that the managers do not invest after receiving My, i.e., oy = 0 in equilibrium. Then, the

market beliefs in (28) can be written as:

Pqsqm
1,Sglo, =0) =
s Sulor =0) = e T = =g
1_
u(1,S1los = 0) = s

(L = qs)qm + (1 = p)gs(1 — ¢m)

Notice that for ¢, < 1, u(1,Splor = 0) < u(l,Sg|lor, = 0) < 1, i.e., when the market
believes that managers do not invest after receiving a negative signal M}, the market regards
the investment itself as a perfect signal about m = My but not as a perfect signal of r = R
since the managerial signal m is incorrect with probability 1 — ¢,,. Furthermore, the market
rationally expects that the managerial signal My is more likely to be correct when the market
also receives a good signal Sy. This implies that, even in the case in which the market takes
investment as a perfect signal about m = My, the market forms higher price for investment
after receiving Sy, i.e., Uy > Uy, while in the baseline model iy = ;. For sufficiently low R,
the managers better off by investing in projects only after receiving My, i.e., ug > 1 > uy,.

We conclude the analysis of the operational-manager subgame by investigating the par-
tial effect of key parameters upon the equilibrium investment strategy o,. The following
proposition confirms that all the results presented in proposition 3 also hold in the general

setting:

Proposition 11 If R € [_EM,EGOM], i.e., the partially separating equilibrium exists, the
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equilibrium investment strateqy oy, varies locally with each parameter as follows:

80L

80L
2. < 0 (31)
aUL

Proposition 11 shows that operational managers invest more frequently after receiving a
negative signal Sy, as the project’s payoff R and the probability of success p increases or as
the market signal precision ¢, decreases. These results are consistent with the comparative
static results of the baseline model in which the increases in R and p or the decrease in ¢

leads operational managers to more investment in unprofitable projects.

5.2 Operational managers vs. financial experts

Now we turn to the optimal managerial style appointed by shareholders at ¢ = 0. First,
consider the expected firm value at ¢ = 0 when shareholders choose financial experts. As in
the baseline model analysis, we focus on the case in which R € [R%y, R%z], i-€., financial
experts invest in the project only after observing a positive market signal Sy. Since the
investment decisions of financial experts are the same as in the baseline model, the expected
value of the firm at ¢ = 0 is formed as expressed in (22).

Next, consider the expected firm value at ¢ = 0 in the case in which operational man-
agers are appointed. From the equilibrium investment strategies of operational managers,

illustrated in proposition 10, we can write the expected firm value as:

Uy = B vjm = OM]

= plgm + (1 = gm)or] R+ [p(1 = ¢n) + (1 = p)gm)(1 — o), (33)

which shows that the firm value decreases as operational managers invest more frequently
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after receiving a negative signal Sy. Furthermore, (22) and (33) present the importance of
each signal precision in the choice of managerial style. Specifically, operational managers
outperform only when the inside signal m is more informative than the market signal s (i.e.,
Gm > q5).1° This result is intuitive since, if the market has better information about the
project, the ability of financial experts to collect such information improves the efficiency of
investments. In what follows, we examine how the key parameters affects the performance

of each style of managers.

5.2.1 Variation in average project quality

Consider first the effect of R on the performance of managers. The following proposition
shows that, as in the baseline model, higher payoff R makes financial experts outperform

operational managers:

Proposition 12 Suppose that q; < ¢, and R < EeOM, i.e., there exists a separating equi-
librium in the operational-manager subgame. Then there always exists a unique threshold

R € (RS, Rpyy) such that Ty, > Uy if and only if R < R,

The intuition about the effect of R on the performance of each style of managers is
already discussed in the baseline model. Proposition 12 shows that the result holds as far

as, relative to the market, the managers have better information about the project.

5.2.2 Variation in stock market informativeness

Now we turn to the effect of g, on the performance of each style of managers. Not surprisingly,
the results presented in proposition 9 may not hold in this general setting since, as shown in
(22) and (33), financial experts outperform if ¢ > ¢,, which is not the case in the baseline
model. By focusing on the case in which ¢ < ¢,,, we examine the extent to which the

baseline model results can be generalized. This case is also consistent with the corporate

6Notice that this result is immediate from the assumption E(v|m = M,k = 1) = Prob(r = R|m =
Mp)R < 1, i.e., the investment is unprofitable given My,.
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governance literature that considers corporations in which, relative to shareholders, managers
have private information.

In proposition 10, we define a threshold Rf),, which is a function of (p,¢mn,qs). To
facilitate the presentation in the comparative statics with respect to ¢, we fix the values of
p and ¢, and define Ry,,,(gs). The following proposition confirms that for sufficiently low

payoftf R, the baseline model results can be generalized:

Proposition 13 If R < R{),,(qm), there exists a threshold G € [1/2,qy,) such that

gs € (627Qm> <~ EOM > @FE-

5.2.3 Variation in the informativeness of managerial signal

By considering the possibility that the manager receives an incorrect signal about the project,
we can also examine how the precision of managerial signal affects the performance of each
style of managers. While more precise managerial signal improves the performance of oper-
ational managers by reducing the erroneous investment decision (i.e., investment in unprof-
itable projects after receiving a positive signal My), its effect on o is ambiguous. More
specifically, higher g, decreases Prob(Sy|My) while reducing p(1, Sg) and u(1,Sg). Intu-
itively, as the managerial signal becomes more precise about the project, it get also more
informative about the market signal and, thus, the managers assign higher probability to
the state s = Sy after receiving a negative signal My and take a lower investment strategy.
This disciplinary mechanism however may be offset by the market belief update which also
affect the managerial choice of investment strategies. Specifically, as the manager becomes
more likely to receive a positive signal for profitable projects, the market rationally takes
the investment as more informative signal about the project. Such a market belief in turn
increases the managerial latitude to manipulate the stock price by investing in the projects
after acquiring a negative signal. The following proposition shows that, despite the am-

biguous effect of ¢, on o, it improves the performance of operational managers relative to
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financial experts:

Proposition 14 If R € [_EOM,EEOM], i.e., the partially separating equilibrium exists, more
precise managerial signal makes operational managers outperform, or formally,

aFEOM _ @%E
———2>0. 34
a2 (34)

6 Conclusion

We propose a model where firms can be run by financial experts or operational mangers.
Whereas both styles of managers have inside information about the quality of projects, fi-
nancial experts can additionally retrieve informative signals about project quality from stock
prices. Our analysis shows that firms may prefer operational managers, despite their infor-
mational disadvantage. Specifically, when the managers are myopic, the knowledge of the
specific beliefs held by the market creates a much stronger incentive for financial experts to
cater to these beliefs, ignoring valuable inside information. On the other hand, operational
managers distort investment policies in an attempt to signal their private information. Our
model implies that operational managers are preferred for “hard projects”, characterized
by either being long shots (low probability of success) or having low return conditional on
success, a result that is consistent with some evidence on firm-executive matching. Finally,
our analysis also delivers the counter-intuitive prediction that under certain conditions op-
erational managers are only preferred for high enough stock-price informativeness.

Our work contributes to the literature that studies which information structures are more
efficient for running a corporation, and it delivers novel testable implications for the matching

of firms and executives.
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Appendix — Proofs

A.1 Additional lemmas

Lemma 1 In the general setting in which q,, € (1/2,1], the investment equilibrium of oper-

ational manager subgame exists if and only if

1
H . _
R 2 Rou = Prob(Su|Mp)pgmgs Prob(Sr|Mp)pgm(1—gs) (A.1)
Pgmgs+(1=p)(1—gm)(1=gs) ' pgm(1—gs)+(1-p)(1—gqm)gs
For all p € (0,1) and qm,qs € (1/2,1), RE,, > 1.
A.2 Proofs
Proof of lemma 1. For R < RS, := i L Prons e dn < 1 for

Pamas+(1—p)(1—am)(1—gqs) +P‘1m(1*QS)+(l*p)(1*Qm)QS

all oy, 01 € [0,1]. Therefore, the best response investment strategy of operational managers

correspond to oy =0, =0. B

Proof of proposition 1.

We will first show that og > 0. Suppose to the contrary that g = 0. Then, for any
o9 > 0, ug = ug = 0, which implies that the manager who observes r = 0 strictly prefers
no-investment, i.e., 09 = 0. Thus, there is no separating equilibrium such that op = 0.
Now we turn to oy > 0. Suppose to the contrary that oy = 0 in equilibrium. Then, since
R > 1, wr = up > 1, which implies that the manager who observes r = 0 strictly prefers
investment, i.e., 09 = 1, which contradicts the assumption o9 = 0. Thus, oy > 0. Next,
note that in equilibrium, the low-type manager either is indifferent between investing or not,
in which case the expected interim price @y = 1; or, she strictly prefers to invest, which
requires Uy > 1. But since ug > Uy (see section 3.1.1), the high-type manager must at least
be indifferent, i.e. og > 0g. Furthermore, og > 0y > 0 implies ug > g, so it needs to be

the case that or = 1 in equilibrium.
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So far we have shown that in separating equilibrium oz = 1 and oy > 0. The corresponding

equilibrium beliefs in (7) follow immediately from (3) and (4). Now we will show that oy = 1

if and only if R > Roa = [pq+(1—p)(1;;;()}1[fg1)—q)+(1—p )4 The expected interim price T, can be

written as

_ pq(1—q) pq(1 —q)
T g+ (=p) (A —q)o0  p(1—q) + (1—p)aoo = (A.2)

Notice that wy decreases in oy and increases in R. After a few steps of simple algebra, we
can show that Ty = 1 at (09, R) = (1, Roas). This implies that (i) if R > Roa, T > 1
for all oy < 1 and (ii) otherwise, there always exists oq € (0,1) such that wy = 1. Finally,
in the separating equilibrium in which oy < 1, the manager who observes r = 0 should be
indifferent about investment, i.e., ug = 1. Since g is the convex combination of two interim
prices u(1,Sy) and u(1,S), and u(1,Sy) > u(1,SL), the interim prices necessarily satisfy

u(l,Sg) >1>wu(1,S;).1

Proof of proposition 2.

By plugging (A.2) into the equilibrium condition %y, = 1 and taking a few steps of simple al-
gebra, we can show that the equilibrium investment strategy oy solves the quadratic equation
(10). Next, since the coefficient on the quadratic term of (10) is positive and the constant
term is negative, the smallest root of (10) is negative and, thus, cannot be the equilibrium.
Finally, in the proof of proposition 1, we show that @y = 1 at (09, R) = (1, Roa). By
continuity, this implies that (11) holds. To prove (12), we can show that, at R = 1, equation

(10) can be rewritten as

oo(1=p)*q(1 —q) +oop(1 —p) [+ (1 —q)* —q(1 —q)] =0

of which the largest root is g = 0. By continuity, this proves (12).H

Proof of proposition 3.

Let us denote the left-hand-side of the quadratic (10) by H(op). Since the quadratic term
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of H(op) is positive and the equilibrium investment strategy corresponds to the largest
root, it is immediate that > 0 in equilibrium. Thus, by the implicit function theorem,
Szgn(a"o) = —Szgn( ) for each parameter X € {R, q,p}. First, consider the derivative of

H with respect to R:

OH

o = P=pa(l —g)oo - p*q(1 —q) <0.

Therefore, %‘;g > 0. Next, the derivative of H with respect to ¢ can be written, after some

manipulation, as

%—ZI = (2¢ = 1)[2p(1 — p)oo — (1 — p)®00® + oop(1 — p) R + p*(R — 1)]. (A.3)

Since H(0p) = 0 in equilibrium, (A.3) can be further rewritten as:

OH p =p)(@ + (1 ~a)°)
Ty = (2a=1) |20(1 —p)oo + a(1—4q) |

t@H

which implies tha > ( and therefore 8‘70 < 0. Finally consider the derivative of H with

respect to p:

OH

5, ~ 11—l - P)oo’ +(2p + 0o(1 = 2p)) R — 2p] + (1 = 2p) (¢ + (1 — ¢)*)o

By multiplying (1 — p) with %—57

(1-p)— = —2(1—-p)’¢(1 —q)oo* — (1 —p)g(1 — q)(2p + 00o(1 — 2p))R

+2p(1 = p)g(1 = q) + (1 = p)(1 = 2p)(¢* + (1 = 9)*)og

H

Since H(0p) = 0 in equilibrium, (1 — )‘9 can be rewritten, after simplification, as:

(1— p)%—;f __a ;p)2q(1 —q)oo* +pg(1 —q) — pg(1 — ¢)R.
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Since R > 1 and p < 1, %—H < 0 and hence % > (0.1
p p

Proof of proposition 4.

First we show that 8%%1” > 0. From (8), we can derive

0501\4_ _( _ )%
or 7 ProR-

Using the derivatives of H (see proof of proposition 3) with respect to R and oy, we can

rewrite 270M 4q

OR
o _ p(1 = p)g( = ¢)(p + (1 = p)oo)
OR 2(1 = p)2q(1 — q)oo +p(1 = p)(¢> + (1 = q)?) — p(1 —p)g(1 — ¢)R

p —_—
X
Y b

where

X = p(1 = p)[(1 = p)al = @)oo +p(¢* + (1 = ¢)* = ¢(1 = ) (1 + R))]

Y :=2(1-p)*q(1 — q)oo + p(1 — p)(¢* + (1 — ¢)*) — p(1 — p)g(1 — ¢)R.

Notice that Y = gTHO7 which is positive in equilibrium (see the proof of proposition 3) and,

thus, 8%%1” > 0 if and only if X > 0. Since H(0p) = 0 in equilibrium, X can be written as

= Pal = g)lp(R = 1) = (1 = p)oo]

Y

which is positive since Toyr — 1 = p(R — 1) — (1 — p)og > 0 in equilibrium as proved in
proposition 5.
The result that %8% > 0 follows directly from the fact that %qu < 0.

Finally we show that 2224 > (, which differentiating expression (8) is equivalent to
P

doy oy R—1+0y
—(1 - — (1 =p)=— .
R ( 00) ( p) >0<:>E < 1
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Using H together with the implicit function theorem it is straightforward to obtain

0oy _ 203(1 —p)g(1 —q) +o(2p = D[(1 = ¢)* + ¢ — ¢(1 — ¢) R] — 2pg(1 — ¢)(1 — R)
Op 200(1 = p)*q(1 —q) + p(1 = p)[(1 = @)* + ¢* —q(1 — q) B]

(A.5)
Inserting (A.5) into expression (A.4), and after some tedious but simple algebra, one can

write

>0& >
dq 70 1—p [(1-2¢)2+q(1—-q)R

Oour p(1—R) [(1—29)>—q(1 - q)R} (A.6)

After some simplification, one can write the explicit expression for oy as

p [\/(1 —2¢)? —29(1 —q)(1 -2¢)?R+ (1 -q)*R?* - (1-¢q)* - ¢ +q(l — )R
2(1 —p)q(1 —q)

Og =
(A7)
Inserting equation (A.7) into expression (A.6), and after much simplification, one can write

860 M

dq

>0 (1—q)°*+4¢(1 —q)R > 1.

Since R > 1, to show that the above expression holds it is enough to show

(1—-2¢)* +4¢(1—q) > 1< 1>1,

which concludes the proof.l

Proof of proposition 5.
In equilibrium, Toy = pug + (1 — p)ogtp + (1 — p)(1 — 0p). From the separating equilibrium

condition that wr > Wy = 1, it is immediate that 7oy, > 1.1

Proof of proposition 6.
Suppose that the investment decision of financial experts is contingent on r. For s = §;
(1= H, L), if u(1,5;)R > 1, financial experts who observe S; would choose k = 1 regardless

of r; similarly, if u(1,.5;)R < 1, the manager would choose k = 0 regardless of r. Thus, the
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equilibrium condition would have to be u(1,5;)R = 1 for all S;, where both interim prices
are 1. This in turn implies that ex-ante average firm value is 1, which is the benchmark value
of not investing. On the other hand, managers using strategies that are contingent just on s
is straightforward to rationalize in equilibrium, with off-equilibrium-path beliefs that assign
high enough likelihood that managers deviating from these strategies have bad projects. If
such equilibria are more efficient (which is the case for many parameter regions), then under
assumption 1 we should select these equilibria.

On a more technical note, there does exist a continuum of equilibria satisfying the condi-
tion p(1,S;)R = 1, i.e., where posteriors are the same and equal to 1/R. For the sake of
completeness, we next characterize these equilibria. Denote by o(r, s) the strategy of finan-
cial experts, i.e., the likelihood that they choose k = 1 with information set (r,s). Then

stock-market posteriors (after observing signal and investment) are now written as

- pqo (R, Su)
w(l,Sy) = pqo (R, Sy) + (1 —p)(1 —q)a(0,Sy)
u(1,5;) = e

p(1 = q)a(R,SL) + (1 —p)go(0,SL)

To illustrate that this type of equilibrium can exist, suppose we set o(R,.) = 1 (although
there are other equilibria where this is not the case). Furthermore, to assure existence, let

us choose a small R:

Pq
St (-pi-g)

Then we can always find 0(0, Sg) € (0, 1) such that u(1, Sg)R = 1, since setting ¢(0, Sg) = 1
yields
,u(l, SH)R <1,

and setting o (0, Sy) = 0 yields

Similarly we can find the appropriate ¢(0,5.).H
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Proof of proposition 7.

To prove the proposition, we take the following three steps: we first show that Toy > Urg
for R < Rypp; then show that voy < Upp at R = Row; and finally prove that there exists a
unique value of B € [Rpp, Roa] such that Toy = Tpp if and only if R = R'. By continuity
of oy — Upg in R, these three properties are sufficient to prove the proposition. First, for
R < Ryp, financial experts never invest and therefore vpp = 1. By proposition 5, voy > 1
for all R > 1 and thus Toy > Tpg for all R € (1,Rpg]. Now we turn to the case in
which R = Roa. In this case, operational managers take oy = 1 as shown in proposition 1
while financial experts invest only when s = Sy, since Roy < Rpg. By (8) and (22), the

investment decisions of each style of managers imply that

Tom —vpe = p(1— Q)EOM —p(1—-q)—(1—p)g

- é[—P(l —p)(1=q)(2¢ = 1) = (1 —p)*q(2g — 1)]

Therefore, Toy — Trg < 0 at R = Roay. Now we will show that there exists a unique value
of B € [Rpp, Rou) such that Bpy = Dpp if and only if R = R'. From (8) and (22), it is

immediate that
1—¢g)(R—-1
@OM>EFE<:>O'0<5221—Q—FP( 1Q)( )
- P

Since the equilibrium strategy og is the largest root of the quadratic equation H(og) = 0
and the coefficient on the quadratic term of H(oy) is positive, the above condition can be
rewritten as

Vom > Upg & H(E) > 0. (AS)

By inserting oo = @ into (10) and taking a few steps of algebra, we obtain a quadratic

equation in R:

F(R) = —p*¢*(1—q¢)(R—1)*+p(1 —q)[(1 —p)a(1 —2q) + p(1 — 3¢)}(R— 1)
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+(1=p)[pB¢® =3¢+ 1)+ (1 —p)g(1 — q)’]

= 0. (A.9)

Notice that F(R) = Iﬁ? and thus F(R) > 0 & H(a) > 0. By (A.8), the previous two
ﬁndings (i.e., Vom > Upg at R = EFE and Voum < Upg at R = EOM) 1mply that F(EFE) >0
and F(Roys) < 0, which in turn implies that the quadratic equation F(R) = 0 must have a

solution R € (Rpp, Roa) and such a solution is unique. By construction, Ty > Tpg at

R=R.n1

Proof of proposition 8.
First, F(R) in (A.9) is a quadratic function of p and we denote it as I(p). As shown in the
proof of proposition 7,
Tom > Upg < I(p) > 0.
For any ¢,

ap ap <0

and therefore there always exist poys, p,.,, € (0,1) such that

p=Dou < R=Roum

Furthermore, since Royr > Rpp, Doar > P, In the proof of proposition 7, we show that
F(Rown) < 0 and F(Rpp) > 0 which implies that I(pp,,) < 0 and I(p,.;) > 0, respectively.

Therefore, there always exists a unique value p* € (p,. ., Poas) such that
p>p & 1(p) <0,

which concludes the proof (see the proof of proposition 7 for more details).ll
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Proof of proposition 9.
Proposition 7 implies that for any (R, p) there always exists a set of ¢ such that Tpg > Ton.

Hence, to prove the claim in the proposition, it is enough to show that

ToMlg=1 = UrE|e=1 (A.10)
Mowm Ovpg (A11)
aq q=1 aq q=1 ’

which implies the existence of a neighborhood around ¢ = 1 where the operational manager
is strictly preferred. The equilibrium condition (10) implies that oy approaches to 0 as
q increases to 1. From equations (22) and (8), it is then straightforward to show that the
equality (A.10) holds. Next we turn to showing (A.11), by computing the relevant derivatives.

By the implicit function theorem, we have

dog| _ OH/Oq| _ p(l1-R)
9q |4 OHO/o|,_, 1—p
and so
aUOM 80‘
= —(1—p) — =p(R-1). A12
oq |_, (1-p) 9q) p( ) (A.12)
Turning to financial experts, we have
OvrE
Sk =p(R 1)+ (1= ) (A.13)

and thus (A.11) holds.l

Proof of proposition 10. The proof for the equilibrium strategy oy = 1 is very similar
with the proof of og = 1 in proposition 1 and thus omitted here. The equilibrium beliefs in
(28) are immediately obtained by plugging the equilibrium strategy oy = 1 in (24) and (25).

Now we turn to the equilibrium strategy or. When m = M/, managers take the investment
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strategy as:
0 ifu;, <1

oL =141 if 7, > 1 (A.14)

€ (0,1) otherwise.

\

If R < RG,y, ur <1 forall of €[0,1]. This implies that for R < Rf,,,, o = 0 is the best
investment strategy for managers since u;, decreases in oy. Likewise, if R > EZ v ur >1
for all o, € [0,1] and, thus, the equilibrium investment strategy corresponds to oy = 1.
Finally, if R € (RS, Roy), the equilibrium strategy o, should satisfy the equilibrium
condition wy = 1 which corresponds to (29) in proposition 10. We concludes the proof by
showing that u(1,Sy) > 1 > u(1,S) for the equilibrium strategy o, € [0,1). Since 7y, is a
convex combination of u(1, Sy) and u(1,S), the equilibrium condition @, = 1 implies that

Proof of proposition 11. For R € [R%,,, Ry, the equilibrium condition (29) should
hold. Notice that the LHS of (29) is uy. From (29), it is obvious that g% < 0. By
the implicit function theorem, this implies that Sign(%%) = Sign(2%) for all parameters

X € {R, qs,p}. First, consider the derivative of w; with respect to R:

?;%L = Prob(Sy|Mp)u(1, Sg) + Prob(Sp|Mp)u(1, Sg) > 0. (A.15)

Therefore, 881% > (0. Next, to show that 8” > 0, we rewrite p(1, Sy) and u(1,.S.) in (28) as

M(LSH) )

(1 p)(1—gs)(1— CIm+ULCIm)
pas(am+or, (I—am))

1(1,5L) = —r

1 (1-p)gs(l—gm~+opam)
p(1—qs)(gm~+or (1—qm))

which shows that both (1, Sy) and u(1,.S7) increase in p. The derivative of Ty, with respect
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to p can be written as:

ot ou(l, S au(1, S
aLpL = P’I"Ob(S}ﬂM[)% ‘f‘PTOb(S[JM[J%
OProb(Sy|M OProb(Sp| M,
+/’L(17SH) i~ ng| L) + M(17SL) ~ épL| L)v

and thus we can prove %f > 0 by showing that u(1, Sy )w—ku(l SL )BPrOba—iL‘ML) >

0. The derivative of Prob(Sy|My) and Prob(Sp|M}) with respect to p is can be written as:

8Prob(SH|ML) _ Qm(l - Qm)(QQS - 1)
op (p(1 = qm) + (1 = p)gm)?
aPTOb(SL|ML) _ Qm(l - Qm)<2qs - 1)
op (P(1 = gm) + (1 = p)gm)?’
which implies that
OProb(Sy|M OProb(Sy| M
u(1, 8y QLT SulML) g g OPTob(SLIMy)

dp
_ Qm<1 - Qm)(ZQS - 1)
(P(1 = gqm) + (1 = p)gm)?

> 0.

dp
(n(1, Sm) — p(1, 1))

Thus, a“L > (. Finally, to obtain ‘%L , we rewrite the equilibrium condition in (29) as

J(or) = RIi(or) = [pP(1 = @) + (1 = p)gm]J2(0L) = 0, (A.16)

where

Ji(or) =p*as(1 = ¢5) (p(1 = gm) + (1 = D)) (Gm + 0L(1 — Gm))?
+p(L = p)(gm +oL(l = @) (1 = G + 01.Gm)

{p(1 — @) (@2 + (1 = ¢5)*) + (1 = p)gmas(1 — ¢5) }
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and

Ja(or) =p*qs(1 = ¢5) (gm + 00(1 = gn))* + (1 = )*¢s(1 — ) (1 = g + 0LGm)?

+p(1 = p) (@2 + (1 = q)*)(@m + 02(1 = @) (1 — G + TLGm)-

Notice that (A.16) is derived by multiplying [pgs(gm +or(1 —gm)) + (1 —p)(1 — gs)(1 — gm +
oLqm)][P(1 = 45)(@m + 0L(1 = Gm)) + (1 = P)¢s(1 = g + 026 ) [P(1 = @) + (1 = )] on both
sides of (29). Now, using implicit function theorem, we can obtain %"Tf_ by differentiating
J with respect to o and ¢s. In this proof above, we already show that 88% > (0. From

(A.16), it is straightforward to show that % > 0 since Ji(oy) > 0. Therefore, by implicit

function theorem, % < 0 which implies that it is sufficient to show that g—;s < 0 if and only

: (1=P)(gm+0oL(1=gm))(1=gm~+0Lgm)
if R < U=p)mtor 1:1% am+toLgq

. By differentiating J with respect to ¢s; and solving a

few steps of algebra, we obtain:

= R(2¢s — D[-p*(p(1 = gm) + (1 = P)Gm) (@ + 0L(1 — ¢m))*

+ (1 = p)(gm + 0L(L = ¢n)) (1 = @ + 0£Gm) (3p(L — g — (1 — P)gim))]
— (p(1 = gm) + (1 = P)g) (2qs — 1)[=P*(gm + 02.(1 = g))*

+2p(1 = p)(gm + 02(1 = ¢u)) (1 = @m + 02Gm) — (1 — p)*(1 — @ + 01.Gm)’]

By the equilibrium condition in (A.16), gTJ can be rewritten as:

oJ  2q,—1
8(]8 QS(l - QS)

P(1=0)(Gm+0L(1=Gm))(1 = @ +01LGm) [RP(1 = ¢im) —=P(1 = Gm) — (1 = D) Gim].

2qs—1

gy > Oforall g, > 1/2 and p(1 = p)(gm + 00(1 — )1 — gm + 01Gm) > 0, 2L <0

Y aqg

Since

if and only if Rp(1 — ¢,n) — p(1 — gm) — (1 — p)gm < 0 which is the case by assumption. H

Proof of proposition 12. We take similar steps with the proof of proposition 7. First, for

R < Rpp, financial experts do not invest and thus 7%, = 1. Since ¢ < g, ﬁgM defined
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in lemma 1 is less than R,y and, thus operational managers take oy = 1 and vg,, > 1
for R € [RY,, Rpp]. Now we turn to the case in which R = Rj,,, and thus operational

managers take o; = 1. In this case, T4, — 055 = p(1 — ¢)Rpar — p(1 — qs5) — (1 — p)gs.

OProb(Sy|My,)
q

B <0, Rom > EZM for all ¢,, € (1/2,1). In the proof of proposition 7, we

Since
show that p(1 — ¢s)Ron — p(1 — qs) — (1 — p)gs < 0 and thus 05, — 0%, < 0. Finally, we
prove the existence of a unique value }_%: € (R% E,}_%eo ) such that T5,, > 0% if and only if

R < R.. By (22) and (33), we can show that

(gm — qs)(p(R—1)+1—p)

Voy > Vpp & 0 <0 = A7
oM FE L (1_p)qm_p(1_qm)(R_1> ( )

By (A.16), a(% < 0 in equilibrium and therefore it is the case that
oy > Vpp < J(@°) > 0. (A.18)

Notice that J(oy) is a quadratic function of o. After a few steps of algebra, we can show
that the coefficient of the quadratic term is [p(1 — ¢mn)gs + (1 — p)gm (1 — ¢5)][P(1 — @) (1 —

qs) + (1 = p)@mas][p(1 — gm) (R — 1) — (1 — p)gm] and therefore the quadratic can be written

a5 [p(1 = )t + (1= P)am (1 = @,)][P(1 = n) (1 = 45) + (1 = P)amgs] s CE=IEPE, Since
the coefficient of linear term and the constant term are also linear in R, J(c°) is a quadratic
function of R which is denoted as F¢(R). As shown in the proof of proposition 7, this is
sufficient to prove the unique existence of R, € (R%5, Ry, ). See the proof of proposition 7

for the details. B

Proof of proposition 13. To prove the proposition, it is sufficient to show that v§,, > %5

in the neighborhood of ¢5; = ¢,,,. For R < R{),,(qm), there exists g, < ¢, such that
vqs 2 657 or = 0

since o, = 0 at ¢, = ¢, and %’Tf < 0. Thus, for gs € [G,, gm], Top > V5.

46



Proof of proposition 14. First, consider %. By differentiating (27) with respect
to ¢, we obtain
dProb(Sy|My)  p(1—p)(1—2q,)
= 5 <0
O (P(1 = gm) + (1 = P)gm)

Now consider the values of o, and ¢, that make u(1,Sy) and u(1,S.) fixed. From (28), we

find that both u(1, Sy) and u(1,SL) are fixed as far as % are fixed. Now suppose

OProb(Sg|Mr) <0

that oy, varies with ¢, such that p(1, Sg) and p(1, .S1) are fixed. Then, since e

and (1, Sy) > p(1,SL), uy, decreases as g, increases. Therefore, to satisfy the equilibrium
condition (29), the equilibrium strategy o should increase p(1,Sy) and u(1,SL) as gn
decreases.

Now consider uy. By differentiating (27) with respect to ¢,,, we obtain

8Prob(SH|MH) _ p(l _p)<QQS - 1) >0
A, (P(1 = gm) + (1 =p)gm)? ~

Thus, as g, increases, Prob(Sy|My) increases and the equilibrium market beliefs p(1, Sg)
and u(1,Sr) also increase. Since pu(1,Sy) > p(1,Sr), these facts jointly imply that @y also
increase in ¢,,,. Now consider the performance of each style of managers. First, vpg does not

vary over ¢,,. 1o examine the effect on vp,,, we rewrite it as:

Vo = GmUng+ (1 —qu)ogip + (1 —qn)(1—or)
= qm(ug — 1)+ (1 = gn)or(uy — 1) +1

= gu(Tg — 1) + 1 by (29). (A.19)

Therefore, Upys increases in ¢, which proves the proposition.ll
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