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ABSTRACT

Earlier studies have shown that reputational concerns tend to reduce agents’
opportunistic behavior. However, a recent study by Morris argued that an-
alysts’ (experts’) reputational concerns may discourage truthful communi-
cation when they try to avoid being perceived as being misaligned with
investors. In this paper, I examine the effect of reputational concerns on
communication in a setting where analysts can choose their precision en-
dogenously. Because both misaligned and aligned analysts want investors to
trust their reports in the future, both will aim to build a reputation for being
aligned. In equilibrium, aligned analysts will acquire more information than
misaligned analysts. As a result, investors may favorably update their beliefs
about the analysts’ type when the report is proven to be accurate. Therefore,
both types of analysts will have reputational incentives to communicate truth-
fully. The paper also derives conditions under which the analysts’ reputational
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concerns have a nonmonotonic impact on aligned analysts’ equilibrium pre-
cision choices and investors’ welfare.

JEL codes: D83; M41

Keywords: cheap-talk; reputation; information acquisition

1. Introduction

In many situations, decision makers turn to experts for information and
advice. However, experts’ preferences or incentives are often not per-
fectly aligned with those of decision makers; hence experts may engage
in opportunistic reporting. Conventional wisdom and prior studies (e.g.,
Benabou and Laroque [1992]) suggest that experts’ future (reputational)
concerns are an effective way to discipline opportunistic reporting and
encourage truthful communication. The reason is that, if the aligned ex-
perts are committed to communicate truthfully, then to build reputation
for being aligned, the misaligned experts will also have reputational incen-
tives to communicate truthfully. One important implicit assumption here
is that the aligned experts are nonstrategic and always communicate truth-
fully.

Arecent study by Morris (2001) has challenged the conventional wisdom
by endogenizing the aligned experts’ strategic communication behavior.
Specifically, Morris shows that, if the misaligned experts have a strong ten-
dency to issue a certain message, then, to build reputation, the aligned
experts will have an incentive to avoid sending this particular message,
which leads to information loss when the aligned experts are sufficiently
concerned about the future. Morris refers to this effect as “political correct-
ness.”

Morris’s finding is disturbing in that experts’ future concerns Aurt com-
munication exactly in those cases where experts care about the future. One
of the important assumptions in Morris’s argument is that all types of ex-
perts are endowed with the same amount of information and don’t engage
in information gathering afterwards. Consequently, there is only one way to
build reputation for being aligned, which is to avoid sending the particular
message favored by the misaligned type.

In the real world, experts may engage in all kinds of information acqui-
sition activities. Therefore, the question left open by Morris (2001) is, in a
setting where experts can endogenously choose the precision of their infor-
mation, how do experts’ future concerns affect their communication with
decision makers? In this paper, I aim to answer this question, especially in
the case where experts’ future concerns are important, that is, when experts
care sufficiently about the future.

To model the reputation formation process, I build on Morris (2001)
and consider a repeated cheap talk game with two communication periods,
preceded by an information acquisition stage. In each period, the decision
maker makes a decision based on information strategically communicated
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by the expert. The decision maker is uncertain about the expert’s type. An
aligned expert internalizes the decision maker’s preference in each period
and always wants the decision maker to make the correct decision. A mis-
aligned expert, in contrast, always prefers the decision maker to choose a
higher action. The expert is endowed with some noisy private information
about the true state of the world. At the outset, the expert may engage
in (unobservable) costly information acquisition to increase the precision
of her signal for both periods. At the end of the first period, the decision
maker updates his belief about the expert’s type based on the expert’s first-
period report and the realized state; this updated belief about the expert’s
type is labeled “expert reputation.” The second period then unfolds simi-
larly, with a new state of the world. How much the expert values the second
period is interpreted as the expert’s “future (reputational) concerns.”

As a generic expert and decision-maker model, this paper can be applied
to various settings in which there are repeated interactions between an ex-
pert and a decision maker. In particular, the analyst setting is a natural
application. In practice, analysts may have investment banking incentives
or trading commission incentives, which lead analysts’ preferences to be
misaligned with those of investors. Unfortunately, investors usually don’t
have an exact idea about analysts’ preferences and can only rely on ana-
lysts’ track records to infer their type. Furthermore, an especially salient
feature of financial analysts is that they actively engage in various forms of
information acquisition. Therefore, this model is particularly descriptive of
the analyst setting and can shed some light on how analysts’ future con-
cerns affect their repeated strategic communication with investors in the
presence of information acquisition.

To demonstrate the main result, it is useful to first examine the commu-
nication game in the second period. Because this is the last period in the
model, the analyst does not care about maintaining her reputation. Conse-
quently, the aligned analyst will report truthfully, and the misaligned analyst
will issue a high report independent of her signal. Hence, if the investor re-
ceives a low report, he learns with certainty that the analyst is aligned. If
the investor receives a high report, analyst reputation (formed in the first
period) matters in that the greater the assessed likelihood that the analyst
is aligned, the more seriously the investor will take the analyst’s report and
invest accordingly. As a result, both types of analysts benefit from a high rep-
utation (along the equilibrium path). In addition, because the misaligned
analyst is more likely to exploit her reputation (she always issues a high re-
port in the second period), she benefits more from a high reputation than
does the aligned analyst.

Now consider the analyst’s incentives to acquire information. Note that,
in general, the analyst benefits from better information through two chan-
nels. First, better information increases the analyst’s ability to build reputa-
tion. I label this the “reputation effect.” Recall that the misaligned analyst
benefits from a high reputation even more than does the aligned one. Sec-
ond, better information enables the analyst to guide investors toward more
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profitable decisions in each period, holding reputation constant. I label this
the “precision effect.” Because the aligned analyst internalizes the investors’
preferences, this increases the aligned analyst’s payoff. In contrast, preci-
sion per se does not matter to the misaligned analyst because her payoff is
independent of the state. Combining these two arguments, it is not clear, a
priori, which type of analyst benefits more from greater precision. To eval-
uate whose benefit is larger, note that the investor’s second-period action
responds more to the analyst’s report than to the analyst’s reputation. Given
that the aligned type has a bigger impact on the investor’s second-period ac-
tion (through improving the accuracy of her report) than the misaligned
type (through improving her reputation), it is the aligned type who ben-
efits more and will acquire higher precision than the misaligned type in
equilibrium.

The preceding endogenous link between the analyst’s degree of incentive
alignment and her precision choice differentiates this study from Morris
(2001). In the latter, the analyst’s precision is exogenously given and iden-
tical across different types. Therefore, there is only one way for the analyst
to build reputation for being aligned, that is, by issuing a low report, be-
cause the misaligned type is known to have an upward bias. As a result,
the aligned analyst with important future concerns will tend to issue low
reports independent of her signals, which makes communication uninfor-
mative. However, if, in equilibrium, the aligned type acquires more precise
signals than the misaligned type, then truth-telling (first period) commu-
nication may resurface. The reason is that now there are two alternative
ways to build reputation: (1) by issuing a report as accurately as possible
(the “accuracy” motive), and (2) by issuing a low report (the “contrarian”
motive). Which motive prevails in equilibrium depends on how much the
analyst values the future. When the analyst cares sufficiently about the fu-
ture, the accuracy motive is more important, so that both types of analysts
have reputational incentives to report truthfully. That is, future concerns
serve as an effective way to encourage truthful communication exactly in
those cases of important future concerns, where, in Morris’s (2001) world,
informative communication breaks down.

If the analyst cares little about the future, then the analyst’s current pe-
riod payoff will be the predominant consideration when deciding on the
first-period communication strategy. As a result, in the first period, the
aligned type will truthfully communicate, while the misaligned type will al-
ways issue a high report. Now the analyst’s reputation will improve upon
issuing a low report for either realized state; that is, the contrarian mo-
tive prevails in equilibrium. In summary, my analysis suggests that how the
analyst values the future affects the reputation updating process: If the an-
alyst is sufficiently concerned about the future, her reputation will improve
upon issuing more accurate reports; conversely, if the analyst does not care
about the future, her reputation will improve upon issuing low reports.

This paper also examines how the analyst’s future concerns affect her in-
formation acquisition. Specifically, the analyst’s future concerns may have
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a nonmonotonic impact on the aligned type’s information acquisition
effort. When future concerns are unimportant, the equilibrium is such that,
in each period, the aligned type truthfully communicates, while the mis-
aligned type always reports high. Given that the first-period communication
is (imperfectly) informative, in expectation, the aligned analyst improves
her reputation for the second period, which leads to a more responsive in-
vestor action (to the analyst’s report) in the second period compared with
the first period. That is, the benefit of the analyst having high precision is
more prominent for the second period (compared with the first period).
Therefore, an increase in future concerns (i.e., the weight on the second-
period payoff, which also implies a corresponding decrease in the weight on
the first-period payoff) will increase the aligned analyst’s marginal benefit
of acquiring information, which will lead her to choose higher equilibrium
precision. Conversely, when the analyst is sufficiently concerned about the
future, the equilibrium is such that, in the first period, both types truthfully
communicate, whereas in the second period, only the aligned type tells the
truth. Therefore the investor’s action responds more to the analyst’s re-
port in the first period than in the second, which in turn suggests that the
benefit of the analyst having high precision is stronger for the first period.
Hence an increase in the weight on the second-period payoff will decrease
the aligned analyst’s marginal benefit of acquiring information and lead to
a lower equilibrium precision choice.

Additionally, the analyst’s future concerns also have a nonmonotonic
impact on the investor’s welfare. In the case of unimportant future con-
cerns, an increase in future concerns leads to a higher precision choice by
the aligned analyst and therefore makes the investor better off; conversely,
when the analyst is sufficiently concerned about her future, an increase in
future concerns induces the aligned analyst to choose a lower precision
level and eventually makes the investor worse off.

1.1 RELATED LITERATURE

Pioneered by Kreps and Wilson (1982) and Milgrom and Roberts (1982),
and extended by Fudenberg and Levine (1989), the earlier reputation liter-
ature argues that reputational concerns enhance the players’ commitment
power and reduce opportunistic behavior.! Although the main message of
this paper is related, there are some fundamental differences. Specifically,
the earlier literature introduces a “commitment type” who always plays a
specific strategy, and, consequently, a strategic player aims to build repu-
tation by mimicking the commitment type’s behavior. In contrast, in this

I Some recent follow-up works (e.g., Ely and Valimaki [2003], Ely, Fudenberg, and Levine
[2008]) actually demonstrate that reputation may be bad. The key to bad reputation is that
participation is optional for the short-run players, and that every action of the long-run player
that guarantees the short-run players’ participation prompts the risk of being interpreted as a
signal that the long-run player is “bad.”
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paper all types are strategic, and the aligned type builds reputation by dis-
tinguishing herself from the misaligned type.?

Reputation is also studied in the cheap talk literature initiated by
Crawford and Sobel (1982). Focusing on reputation dynamics, Sobel
(1985), Benabou and Laroque (1992), Kim (1996), Stocken (2000), Morris
(2001), and Wang (2009) study repeated cheap talk games and examine
how future concerns affect communication. In these earlier papers, the ex-
pert’s precision is exogenously given. The innovation of this paper is that
I endogenize the expert’s precision choice and study then how future con-
cerns affect communication.?

The effect of reputation on experts’ communication behavior in a static
model is the focus of Trueman (1994), Jackson (2005), and Ottaviani and
Sorensen (2006). In all three papers, analysts’ reputation (type) is with re-
gard to their precision (ability), which is exogenously given; whereas in this
paper, I allow analysts to choose the precision of their information, and
analysts’ reputation (type) is with regard to their exogenous degrees of in-
centive alignment.

Prior research has studied analysts’ communication and information ac-
quisition without future concerns. Morgan and Stocken (2003) study com-
munication between analysts and investors when investors are uncertain
about analysts’ incentives but keep analysts’ precision exogenous. Hayes
(1998) examines how incentives to generate commissions affect analysts’
information acquisition but assumes that analysts report truthfully. Fischer
and Stocken (2010) endogenize both analysts’ information acquisition and
communication. They investigate how public information affects analysts’
information acquisition and their communication with investors.

There is also a large body of empirical literature on analysts’ behavior.
Representative studies include Stickel (1992), Dugar and Nathan (1995),
Womack (1996), Lin and McNichols (1998), and Michaely and Womack
(1999). These articles show that, on average, analysts’ reports are infor-
mative but optimistic, which is in line with the prediction of Beyer and
Guttman (2011).

The remainder of the paper is organized as follows. Section 2 lays out
the model. Section 3 studies the communication game in each period for
exogenous and commonly known analysts’ precision. Section 4 fully char-
acterizes the equilibrium of the model where analysts’ precision choices are

2 In addition, in the earlier reputation literature, there is only one type of uncertainty: the
long-run player could be the strategic type or the commitment type. However, in this paper, a
decision maker experiences two types of uncertainty: (1) uncertainty about the expert’s pref-
erences, and (2) uncertainty about the expert’s precision (which is endogenously derived).

SClosely related to my paper, Xu (2011) also extends Morris (2001) and studies reputa-
tional concerns with endogenous information acquisition. However, Xu (2011) focuses on the
effect of future concerns on information acquisition instead of communication. Specifically,
Xu (2011) assumes a nonstrategic misaligned type who always reports high, and, as a result,
being contrarian is the only way for the aligned expert to build reputation. Therefore, the
aligned type’s communication behavior is the same as in Morris (2001).
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endogenous and unobservable. Section 5 discusses the impact of analysts’
future concerns on their precision choices and the investor’s welfare, and
section 6 concludes. All proofs are contained in the appendix.

2. Model Setup

In this section, I describe the basic setup of the model, which follows
Morris (2001). I consider an investor (“he”) who is uninformed about the
state of the world and makes decisions based on the advice provided by an
analyst (“she”). The analyst could be aligned (A) or misaligned (M). An
aligned analyst wants the investor to make correct investment decisions in
each period. A misaligned analyst, in contrast, always wants the investor to
make “buy” decisions (independent of the state of the world). The investor
is uncertain about the analyst’s type, J € {A, M}, and only knows that the
prior probability of the analyst being aligned is 1/2.

The game has one information-acquisition stage and two communication
periods. At stage 0, the analyst engages in an unobservable information ac-
quisition effort to increase the precision of her signal for the following two
periods. In period 1, the state of the world w; can take the value of 0 or 1;
each state occurs with equal probability. The analyst observes an informa-
tive signal s; € {0, 1} about the state of the world, and the precision of the
signal Pr(s; = wi|lwy) =y € [y, 1] is determined by the analyst’s stage 0
information-acquisition effort. The effort cost ¢(y) is a twice differentiable
function that satisfies ¢/(y) > 0 and ¢”(y) > 0; that is, the analyst’s cost of
gathering information increases in precision and at an increasing rate. If
the analyst does not acquire information at stage 0, she keeps her default
precision y > 3/4;4 that is, ¢(y) = 0.

After observing the signal, the analyst issues a report m; € {0, 1}. The re-
port does not need to be truthful. The investor then makes an investment
decision a; € R according to his inference about the state based on the
analyst’s report m;. After the action @ is taken, the state w; is publicly ob-
served. Then the investor updates his belief about the analyst’s type based
on the realized state w; and the received report m;. As a result, the ana-
lyst now has reputation A9 = A(m;, wi) entering period 2. Period 2 then
unfolds similarly to period 1, with a new and independent state ws (again
equally likely to be 0 or 1), a new signal so observed by the analyst with pre-
cision y, a new report mg sent by the analyst, and a new action ay taken by
the investor. The sequence of events is as depicted in figure 1.

Because the investor’s action in each period is payoff-irrelevant for other
periods, how the investor values the future is insignificant for the game.
In each period, the investor aims to adjust his investment decision g, to

*The assumption that the default precision > 8/4 is made to simplify the analysis of the
equilibrium in section 4 and the comparative statics analysis in section 5. Assuming instead
that the default precision is 1/2 and adding additional (rather clunky) constraints on the cost
function ¢(y) would work, too.
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0 1 2
| | |
I I I
Information acquisition stage 1st communication period 2nd communication period
Analyst chooses Analyst observes s; Analyst observes so
Analyst reports m; Analyst reports mso
Investor chooses a; Investor chooses as

State w; is observed
Investor updates belief

FI1G. 1.—Timeline.

the state of the world w,. His utility in period ¢ is given by a quadratic loss
function®:

—(a, — wz)Q-

The aligned analyst has identical preferences over a; as the investor in each
period. The utility of the aligned analyst is given by

—(1 = xM (@ — w))? — ¥ @ — w2)? — c(y?).

The misaligned analyst, in contrast, always wants the high action to be cho-
sen, independent of the state.’ Her utility is given by

—(1 =" (a1 = 1) = xM(as — 1)? — c(y™),

where 0 < »/ < 1 captures the weight type J (J = A, M) analyst puts on
period 2 payoff, and 1 — &/ is the weight on period 1 payoft. I refer to »/
as the analyst’s exogenous future (reputational) concerns. Note that the cost
of acquiring information ¢(-) is assumed to be independent of the analyst’s
type. To ensure a unique, interior optimal choice of precision, I assume that
¢(y) satisfies the following additional conditions: (i) lim,_.; ¢'(y) = 0, (ii)
lim, 1 ¢ (y) > 3/2, and (iii) ¢’ (y) > 1.7

An equilibrium in this game is characterized by the analyst’s informa-
tion acquisition strategy at stage 0, the analyst’s communication strategy in
each period, the decision rule for the investor in each period, and the be-
lief function of the investor. The type J analyst’s information acquisition
strategy specifies the precision she will choose at stage 0 when her future

5The investor could be shortlived or long-lived. If the investor is shortlived and there are
different generations of investors, the later generation has access to the analyst’s report history
at no cost and thus can update his belief about the analyst’s type.

6This assumption is made without loss of generality. Assuming instead that the misaligned
analyst has a downward bias will lead to qualitatively similar results. Put differently, the direc-
tion of the misaligned analyst’s bias is insignificant. The key here is that the misaligned analyst
is biased in a certain direction.

7 As is shown in the appendix, either analyst’s marginal benefit of acquiring precision is less
than 3/2, hence lim,, 1 ¢'(y) > 3/2is sufficient to guarantee an interior solution. An example
of the cost function satisfying all these conditions is the quadratic function ¢(y) = a(y — 7)2.
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concerns are ¥/; I denote this by 3/ (/). The type J analyst’s communica-
tion strategy in period ¢ is a function al] :{0, 1} x [y, 1] — [0, 1], where
O‘t] (si, /) is the probability of the type J analyst reporting 1 in period ¢
when her signal is s, and precision is y/. The investor’s decision rule in pe-
riod ¢ is a function ¢, : {0, 1} x [0, 1] — R, where a,(m,, A,) is the investor’s
action in period ¢ when he receives message m; and his belief of the analyst
being aligned is A,. To save on notation, I suppress the argument A; in a; (),
because A = A = 1/2, a constant. As is implied by the notation, I allow the
analyst to play mixed communication strategies.

The solution concept I employ in the paper is Perfect Bayesian Nash Equilib-
rium, which requires that players’ actions maximize their expected utilities
and their beliefs satisfy Bayes’ rule whenever possible. The investor’s action
in period ¢, a;(m;, A,), maximizes his expected utility in period ¢, given the
message received m, and analyst reputation A,. The type J analyst’s period ¢
communication strategy (rt/ (1, /) maximizes her expected utility in period
¢ given signal s, and precision level y/. Anticipating how the information
is communicated in future periods, the type J analyst’s precision choice
y/* (/) maximizes her expected utility at stage 0. The formal definition of
the equilibrium is relegated to appendix A.

Extending standard arguments from the cheap talk literature in which
babbling equilibria always exist, in my model, there always exists an equilib-
rium in which neither analyst acquires information and communication in
each period is babbling. Suppose that in each period the analyst issues a re-
port randomly, independent of her type and signal. Then the investor will
rationally make his investment decision solely based on his prior knowledge
of the state. Given such a response from the investor, the analyst has an in-
centive neither to deviate from her uninformative report nor to become
better informed. The interesting question then is whether and when there
exist informative equilibria, and which, if any, type of analyst chooses to ac-
quire information. In line with earlier studies, I select as the focal equilib-
rium the most informative one when there exist multiple equilibria. In the
following analysis, without loss of generality, I assume a,(1, A;) > (0, A;).

Before proceeding, I discuss some key features of the model. First, the
model captures the information asymmetry between the investor and the
analyst about the latter’s preference. The prior literature has agreed that
little is known about analysts’ preferences. Different analysts may have dif-
ferent preferences because of their respective compensation contracts, the
effectiveness of the “Chinese wall” between investment banking and re-
search groups of their respective employers, or their levels of integrity. In-
vestors have little knowledge of those attributes and can only try to infer
analysts’ types through their track records. Second, in the model, there
are two dimensions along which analysts can differ: their preferences and
their precision. I treat preferences as the primitive difference and preci-
sion as the endogenously derived difference. The motivation for this spe-
cific model choice is that, in practice, we do observe that analysts actively
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engage in information acquisition through various channels such as devel-
oping industry knowledge and analyzing financial reports. Hence it appears
more descriptive to allow analysts to choose their precision levels.

3. The Repeated Communication Game: Exogenous and Commonly
Known Precision

For now, to illustrate the key features of the communication game, I take
the analyst’s precision 3/ as exogenously given and commonly known. I will
relax this assumption in section 4. The communication game can be solved
by backward induction.

3.1 THE SECOND-PERIOD COMMUNICATION GAME

At the end of period 1, the investor updates his belief about the analyst’s
type based on the analyst’s report and the realized state, and the analyst
now has commonly known reputation A9 entering period 2. Because period
2 is the last period, neither type of analyst has an incentive to protect her
reputation and instead both simply seek to maximize their payoffs in that
period.

In line with the cheap talk literature, I assume that informative commu-
nication, if it can be supported in equilibrium, is played in each period.
The following argument demonstrates that pure strategy informative com-
munication always obtains in the second period. Suppose this is the case,
then as (1, A9) > a2 (0, A9). Therefore, the misaligned analyst has a strict in-
centive to report 1, and the aligned analyst must have a strict incentive to
report her signal truthfully.® If the investor receives message 0, he learns
with certainty that the analyst is aligned and truthfully reporting her signal.
Given the aligned analyst’s precision y*, the investor will assign probability
1 — y* to state 1 and choose action as (0, Ao) = 1 — y4. If the investor re-
ceives message 1, he will be uncertain about the analyst’s type and choose
his action based on the updated belief:’

ag(1, A2) = Prlwy = 1|mg = 1]
syt 4+ (1= 29)]
syt + (1 =21+ 31— y4) + (1 — 19)]
1 — Ao+ Aoy?
2 — Ao

8The argument is as follows: given that the misaligned analyst reports 1 all the time, for
az(1, A9) > ag(0, A9) to hold, the aligned analyst must report 1 more often when she observes
signal 1 than when she observes signal 0. Because I focus here on pure strategy, this means
that the aligned analyst must report her signal truthfully.

9This confirms Morgan and Stocken’s (2003) finding that the investor’s uncertainty about
the analyst’s incentive makes it impossible for the aligned analyst to credibly reveal good news.
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Clearly ay (1, 19) € [1/2, ¥] > a9(0, A9). Therefore, the misaligned ana-
lyst will indeed always report 1. It is also true that the aligned analyst will
indeed truthfully report her signal.10 Hence, pure strategy informative com-
munication does obtain in the second period. In fact, it can be shown that
this pure strategy informative equilibrium is the unique informative equi-
librium in the second period.

All else equal, the action induced by a high second-period report,
as (1, Xe), is increasing in analyst reputation Ae. The higher the probabil-
ity with which an analyst is believed to be aligned, the more credible her
report is perceived to be, and hence the investor will choose a higher ac-
tion accordingly.

Given analyst reputation Ao, write V/ (xo) for the type J analyst’s second-
period expected utility (calculated at the beginning of the second period,
before sy is realized), which is also the analyst’s value function for reputa-
tion.!! The aligned analyst’s value function for reputation is therefore

1 1
VA(he) = —§yA[aQ<1,A2> -112 - 5= M a2 (0, r9) — 177

1 1
—51- vy las (1, ko) —01% — §yf‘[a»z<0, A9) — 0]°

1 o 1 2, A
—5(6&2(0,12)—1) —E(wz(l,h)) + vy (ae(1, A2) — a2(0, Ag)).

1)

The misaligned analyst’s value function for reputation equals
VH () = =l (1, 29) = 177, (2)

Note that a9 (0, L9) is independent of Ao. Hence it is straightforward to
show that

dV*(1s) A day (1, A9)

_— = — as 1’ Ao _— > 0’
Do (y" — a2 (1, X9)) D

dVM (Le) day (1, Ag)

— " =91 — ag(1, ko)) — =2 > Q).
Do (1 —ag(1,29)) e >

107f the aligned analyst observes signal 0, she will compare her utility conditional on sending
message 0, Us'(mg = 0[ss = 0) = —yA(az(0, 22) — 0)? — (1 — y4) (a2(0, 19) — 1)2, with her
utility conditional on sending message 1, Uy (mg = 1|se = 0) = —y*(ag(1, 19) — 0)% — (1 —
YN (ag (1, r9) — 1)2. Tt is straightforward to show that LJ;(WLQ =0]se =0) — UQA(mQ = 1|50 =
0) = (ag(1, x9) — ag(0, A9)) [ag (1, Ao) 4 a2 (0, o) —2(1 — y*)] > 0. Hence the aligned ana-
lyst will indeed report 0 when she observes signal 0. Similarly, it can be shown that the aligned
analyst will truthfully report 1 when she observes signal 1.

I'Note that, in this section, 3/ is an exogenous parameter. To save on notation, I suppress
the dependency of V/ (-) on /.
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Also,

dvi(ae)  dVM (o) A dag(1, Az)

Do i = (v +a2(1’)”2)_2)d—)»2 <

Both types of analysts benefit from a high reputation, with the misaligned
type benefiting even more. To generate intuition for this result, notice that the
investor’s action upon receiving message 1 is increasing in analyst reputa-
tion Ao, while the action induced by message 0 is independent of Ay. The
misaligned analyst always reports 1, and hence her reputation pays off in
all scenarios. In contrast, with (ex ante) probability 1/2, the aligned analyst
reports 0, in which case her payoff is independent of her reputation As.
Therefore, the misaligned analyst is more likely to exploit her reputation
and hence benefits more from a high reputation than her aligned peer.

To conclude, in the second period, the aligned analyst reports truthfully,
and the misaligned analyst always reports 1. Both types of analysts benefit
from a high reputation, with the misaligned analyst benefiting from it even
more.

0.

3.2 THE FIRST-PERIOD COMMUNICATION GAME

In the first period, the analyst anticipates the reputational consequences
in the second period as she chooses her first-period communication strat-
egy. Specifically, the aligned analyst’s objective in the first communication
period includes both her first-period payoff and her second-period ex-
pected utility and is given by

—(1 = x™) (a1 — w1)® + xVA(A (my, w)),

where A (m;, wy) is the posterior analyst reputation updated based on the
analyst’s first-period report m; and the realized state w;. Analogously, the
misaligned analyst’s objective in the first communication period is given by

—(1 = 2™y (@ = 1+ MVM(A (my, wr)).

Note that first-period communication can be informative in terms of
either the analyst’s type or the underlying state. I argue that in equilib-
rium, however, it has to convey information about both dimensions. Sup-
pose it only conveyed information about the underlying state, while be-
ing uninformative about the analyst’s type. In this case, there would be no
reputational reporting consequences, and the analyst would act only on
her current reporting incentive in that the aligned type would tell the truth,
while the misaligned type would always report 1. However, these optimal re-
porting strategies themselves are informative about the analyst’s type, indi-
cating a contradiction. Conversely, suppose communication in the first pe-
riod were uninformative about the underlying state, yet informative about
the analyst’s type. In that case, because there would be no current reporting
consequences, both types of analysts would end up choosing communica-
tion strategies that will give them the highest reputation, which makes com-
munication completely uninformative, indicating another contradiction.



ANALYST REPUTATION, COMMUNICATION, & INFO ACQUISITION 131

Thus, in equilibrium, informative communication in the first period must
convey information about both dimensions.

The striking finding of Morris (2001) is that, when the aligned ana-
lyst cares sufficiently about the future, that is, x becomes large, then no
information can be conveyed in the first period. I replicate Morris’s result
in my setting in the following Lemma:

LEMMA 1 (Morris 2001). Suppose both types of analysts have the same preci-
sion, that is, y* = y™ = y°. For any x™, there exist cutoff values x* (y°, x™) <
x(y?, xM) such that, if the aligned analyst’s future concerns are sufficiently im-
portant, that is, x* > ¥ (y?, x™M), communication in the furst period is babbling.
Conwversely, if and only if the aligned analyst’s future concerns are sufficiently unim-
portant, that is, xd < ﬁA(y", x™M) | there exists an informative equilibrium in which
the aligned analyst truthfully reports her signal in the first period.

To understand the intuition behind this result, first I argue that, when
both types of analysts have the same precision, there is only one way to build
reputation for being aligned, which is to issue a low report. Therefore, both
types of analysts will have reputational incentives to report 0. If the aligned
analyst’s future concerns are sufficiently important, then her reputational
reporting incentive dominates, and she will report 0 all the time, which
makes communication uninformative.!> Conversely, if the aligned analyst
cares sufficiently about her current payoff, then her current reporting in-
centive dominates, and she will report her signal truthfully.

The preceding result is valid for any x™. Note that the cutoff values
xM(y?, «M) and ¥*(y?, xM) are functions of x™. Roughly speaking, in the
proposed first-period informative equilibrium, the misaligned analyst has
reputational incentive to report 0, while her current incentive is to report
1. Therefore her future concerns x play an important role in determining
her equilibrium reporting strategy, which, in turn, affects how the investor
updates his beliefs and thereby the aligned analyst’s reporting behavior.

12 One would think that such communication can still be informative since the misaligned
analyst’s communication strategy may be signal-dependent. However, the following argument
demonstrates that this cannot be the case. Suppose the aligned analyst always reports 0, inde-
pendent of her signal. Then for communication to be informative, the misaligned analyst must
report 1 more often when she observes signal 1 compared with signal 0. Given that the aligned
analyst reports 0 all the time, then the investor will rationally anticipate that (1) the possibility
of a report 0 coming from the aligned analyst is higher if the state is 1 than if the state is 0,
which implies that A (0, 1) > A (0, 0); (2) the analyst must be misaligned if the report s 1, that
is, A(1,1) = A(1,0) = 0. Therefore, the reputation enhancement by reporting 0 when the
state is 1 is greater than that when the state is 0, thatis, A(0,1) — A(1,1) > A(0,0) — A(1,0).
This in turn implies that the misaligned analyst has stronger reputational incentive to report 0
when she observes signal 1 rather than signal 0. Now notice that the misaligned analyst’s cur-
rent reporting incentive is to always report 1 and that incentive is independent of her signal.
Therefore, the misaligned analyst will report 1 more often when her signal is 0, which contra-
dicts (TIM(I) > UIM(O), Hence, for first-period communication to be informative, the aligned
analyst cannot report 0 all the time.
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I now allow for the analysts to have different precision for exogenous
reasons. If the misaligned analyst has more precise information than does
the aligned analyst, then, again, there is only one way to build reputation
for being aligned, which is to issue a low report. The preceding arguments
therefore apply, and the same result prevails, in that first-period commu-
nication takes the form of babbling when the aligned analyst’s future con-
cerns are sufficiently important. I now ask the central question for the re-
mainder of this section: if the aligned analyst has greater precision, can in-
formative (first-period) communication obtain in those cases where it fails
to exist before?

PROPOSITION 1. Suppose it is common knowledge that the aligned analyst is bet-
ter informed than the misaligned analyst, that is, y* > y™ ; then there exists a value
XMy A,y M) such that, if the misaligned analyst’s future concerns are important,
that is, x™ > xM (A, y™M), then, for any x*, there exists a truth-telling equilibrium
in which both types of analysts truthfully report their signals in the first period.

The value of x™(y4, y™) is derived in the appendix.!® If the aligned
analyst is better informed than the misaligned analyst, then informative
communication will resurface in the first period for any level of the aligned
analyst’s future concerns, given that the misaligned analyst cares sufficiently
about the future.

If the aligned type has an informational advantage, then there are two
alternative ways for the analyst to build reputation for being aligned: (1)
by issuing a report as accurately as possible (I label this the “accuracy” mo-
tive), and (2) by issuing a low report, because it is commonly known that
the misaligned analyst is upwardly biased. (I label this the “contrarian” mo-
tive.) The following argument shows that, when the misaligned analyst cares
sufficiently about the future, accuracy is the dominant way to build reputa-
tion. Suppose the accuracy motive dominates; then both types of analysts
will have reputational incentives to truthfully report their signals. For the
aligned analyst, she now has both current and reputational incentives to tell
the truth and hence will report her signal truthfully. For the misaligned an-
alyst, when her future concerns are sufficiently important, her reputational
reporting incentive dominates, and hence she will also truthfully report
her signal. Given that both types of analysts tell the truth and the aligned
type has higher precision, it is indeed rational for the investor to update
favorably regarding the analyst’s type when the report is consistent with the
realized state. Conversely, suppose the contrarian motive dominates and,
for any realized state, the investor updates favorably when he receives a low

13 Note that the cutoff ¥ (-) is independent of x*. If the aligned analyst is better informed
than the misaligned analyst, then, in the postulated informative communication, both the
aligned analyst’s reputational and current reporting incentives are to report truthfully. There-
fore the aligned analyst’s future concerns x* will not affect her equilibrium reporting strategy
and hence will have no effect on the investor’s beliefs.
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report. Then, when the misaligned analyst’s future concerns are sufficiently
important, her reputational reporting incentive dominates, and she will al-
ways issue a low report, which actually makes the investor’s updating rule
irrational. Therefore, when the misaligned analyst is sufficiently concerned
about the future, the accuracy motive prevails in equilibrium; that is, the
analyst builds reputation for being aligned by issuing reports as accurately
as possible.

To conclude, for exogenous and commonly known precision, if the
misaligned analyst has equal or higher precision than the aligned an-
alyst, first-period communication takes the form of babbling when the
aligned analyst’s future concerns are sufficiently important. Conversely, if
the aligned analyst is better informed, informative communication can ob-
tain in the first period regardless of the aligned analyst’s future concerns,
given that the misaligned analyst values the future sufficiently. Further-
more, both types of analysts now have reputational incentives to truthfully
report; that is, the possible detrimental role of future concerns on commu-
nication, as documented in Morris (2001), disappears.

4. Unobservable Choice of Precision

In this section, I return to the full-fledged model in which the analyst’s
precision choice is endogenous and unobservable.'* I consider pure report-
ing strategies here to simplify the analysis.!> To ensure that the main results
are not driven by differences in time preferences across different types of
analysts, going forward I assume that both types of analysts have the same
future concerns. That is,

ASSUMPTION 1. x4 = x™M = x.

The striking finding of Morris (2001) is that, when the expert’s preci-
sion is exogenous and identical, no information can be conveyed in the
first period if the aligned expert is sufficiently concerned about the future.
Proposition 1 shows that informative communication may resurface when
the aligned analyst has access to a more precise signal for exogenous rea-
sons. Now the important question is whether indeed the aligned type will
acquire an informational advantage once we endogenize the analyst’s pre-
cision choice and assume it is unobservable to the investor. Without get-
ting into too many details, it is obvious that the aligned analyst must al-
ways acquire weakly more information than the misaligned one, because the

14Note that the communication game is not a proper subgame because the analyst’s pre-
cision choice is unobservable, that is, the communication game starts from a nonsingleton
information set.

15 Furthermore, restricting attention to pure reporting strategies makes it harder to find
informative first-period communication, which biased against my finding that the informa-
tive first-period communication resurfaces for important future concerns once the analyst’s
precision choice is endogeneized.
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misaligned analyst would have an incentive to throw away information to
avoid losing reputation if she were the better informed one.'® However, the
following argument shows that it is not clear, a priori, whether the aligned
analyst has a strictly stronger incentive to acquire information.

Loosely speaking, the analyst benefits from acquiring information
through two channels: First, more precise information increases the ana-
lyst’s ability to build reputation. Recall that, while both types of analysts
benefit from a high reputation, the misaligned analyst benefits even more.
Second, more precise information enables the analyst to guide the investor
toward more profitable decisions, holding reputation constant. Because the
aligned analyst internalizes the investor’s preference, better information in
effect increases her payoff. In contrast, precision per se does not matter
to the misaligned analyst because her payoff is independent of the state.
For later reference, I label the first source of incentive the “reputation ef-
fect” and the second source of incentive the “precision effect.” Combining
these two effects, it is not clear which type of analyst has a stronger incen-
tive to acquire information. The next result demonstrates that, overall, the
aligned type has a strictly stronger incentive to acquire information, and,
consequently, when the analyst’s future concerns are sufficiently important,
both types of analysts truthfully report in the first period.

PROPOSITION 2. There exists some x° € (0, 1) such that, if the analyst’s future
concerns are important, that is, x > x°, then the informative equilibrium is that:

(i) Both types of analysts acquire information, and the aligned type acquires more
information than the misaligned type, that is, YA (x) > yM(x) > j.

(it) Communication in each period is informative. Specifically, both types of an-
alysts report truthfully in the first period. In the second period, the aligned
analyst reports truthfully and the misaligned analyst veports 1 all the time.

(ii) The analyst’s reputation is improved if the analyst’s report is consistent with
the realized state; more specifically,

A0,0) = A(1,1) > % > A(1,0) = A0, 1).

Following the rationale established in section 3.1 and Proposition 1, it
is straightforward to demonstrate the following: If the investor holds the
(proposed equilibrium) conjectures that (a) the aligned analyst acquires
higher precision than the misaligned analyst, (b) in the first period, both
types of analysts truthfully report their signals, and (c) in the second period,
the aligned analyst reports truthfully and the misaligned analyst always re-
ports 1, then for the analyst’s future concerns being important, the optimal
communication strategy of the analyst with the conjectured precision (as
in (a)) is indeed consistent with the investor’s conjectures (as in (b) and

161 thank the referee for providing this explanation.
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(c)). Now it remains to show that, for x > x°, the analyst’s precision choice
is consistent with the investor’s conjecture (asin (a)). To that end, we need
also to examine the analyst’s communication behaviors for off-equilibrium
precision choices.

Given the proposed conjectures about the analyst’s precision choice
and communication behaviors, the investor will favorably update his be-
lief about the analyst’s type when the report is consistent with the realized
state. As I show in the appendix, the aligned analyst will report her signal
truthfully in each period even if her true precision differs from the conjec-
tured precision 4. Write V/ (A9, y/) for the type J analyst’s second-period
expected utility (calculated at the beginning of the second period) when
her reputation is A9 and her actual precision is /. Hence, the aligned ana-
lyst’s utility at the information acquisition stage is as follows:

1
Uiy, %) =

QVA[—(l —x) (@ (1) = 1)+ xVHA1 1), yh)]

+ %(1 —yH =1 =0 (@ (0) = 1) +xVA(A0, 1), y)]

+ %VA[—(I — x) (a1 (0) —0)* + xV4(A(0,0), y*)]

+ %(1 — ¥y =1 = %) (a (1) = 0)* + xVA(A(1,0), y")]

—c(y™h).

Note that both A (mg, w1) and a; (m;) depend on the investor’s conjec-
tures about the analyst’s precision choice 7/ and communication behaviors,
which vary with x. Collecting terms and adding back the omitted variables
in A(mp, wy) and a; (m;) for completeness, we get17

Uy, x) =y = (1 = %) (ar (019, 9™, %)% + xVA(A0, 0177, 7™, %), y )]
+ 1 —yH[ = A= %) (@Ap* 7™, x))?
+ x VAL 0[P PM %), v M ] = c(r ™).

To avoid clutter, going forward, I again suppress the arguments x, 7,
and M in A (my, wy) and a; (m).

The aligned analyst’s optimal precision choice thus has to satisfy the
following first-order condition (imposing the equilibrium condition y/ =

7/ = yJ" after taking derivative with respect to y*):

17 Given that the investor holds the conjectures that both types of analysts truthfully report
their signals in the first period, it is immediate that a; (0) + a1 (1) =1, A(0,0) = A(1, 1), and
A(1,0) = A(0,1).
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™) =1 =x) (@(1) —a(0) +x [VA(A(0,0), y™) = VA(A(1,0), y™)]

I’Ef(x>x”4y“‘*,y“’*) RE“(X> x”,y"*,y”*)
*BV“(A(O, 0), v . AVA(A(L, 0), yY)
x [y/* 77 +1-y™) a7 )

PEQ (x> x".y‘**,y‘”*)

5.,

where RE/(-) and PE{ () represent, respectively, the type J analyst’s “reputa-
tion effect” and her period ¢ “precision effect.” The left-hand side of equa-
tion (3) is the aligned type’s marginal cost of acquiring precision y** . The
right-hand side of equation (3) represents her marginal benefit of acquir-
ing precision y**, which I denote by MB*(x, y**, yM*) = (1 — x) PE{(-) +
XREA () + xPE3 (+).

Given that the aligned analyst truthfully reports in each period, better
information will enable her not only to provide more accurate guidance to
the investor in each period, but also to build reputation. Hence the aligned
analyst’s total benefit from acquiring information comprises her reputation
effect and two periods’ precision effects.

For the misaligned analyst, one needs to identify conditions on x to
ensure that there are no deviations not only regarding her reporting strate-
gies but also regarding her precision choice. By Proposition 1, for x suf-
ficiently large, the misaligned analyst with equilibrium precision y™* will
report her signal truthfully. Therefore, for there to be any deviation from
truth-telling, it must be a joint deviation in terms of both precision choice
and reporting strategies. The analysis in the appendix shows, however, that,
when x > x°, any such joint deviation is not profitable. Therefore, when
x > x°, the misaligned analyst truthfully reports even with off-equilibrium
precision. Hence, the misaligned analyst’s utility at the information acqui-
sition stage is (again adding back the omitted variables in A (m;, w;) and
a1 (my) for completeness)

U (M, x) = —5(1 — x)[(a (1P* PM, %) = 1)+ (ar (019", 7™, x) — 1)7]

+ x['}/AMVN[(A(O, O|J7Ay )')AW, X))
+ A=y VAW 0% 7Y, )] = e(r™).

Note that y™ does not affect VY (-) because the misaligned analyst al-

ways reports 1 in the second period, independent of her precision. Hence,
I suppress the argument y in V¥ (.). Also, the ex ante probability for the
analyst to observe 0 or 1 is always 1/2, irrespective of her precision. There-
fore, the probability of the misaligned analyst reporting 0 or 1 (in the first
period) is 1/2, given that she reports truthfully in the first period. Taking
derivative with respect to y*, the misaligned analyst’s optimal precision
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choice has to satisfy the following first-order condition (imposing the equi-
librium condition ¥/ = $/ = 3/ here):

¢ (y™) = x [VM(A(0,0)) — VM(A(1,0))]. (4)

RE‘”(x>x”,1/"‘*,]/‘”*)

That is, by acquiring information, the misaligned analyst stands only to ben-
efit by boosting her reputation. I denote the right-hand side of equation (4)
by MBM (x, y**, y™*), which represents the misaligned analyst’s marginal
benefit of acquiring information.

Note that the analyst’s equilibrium precision choice y** and y™* are
jointly determined by the system of equations (3) and (4). Now it remains to
show that the aligned analyst benefits strictly move from acquiring information than
does the misaligned analyst. This comparison may seem trivial at first glance,
because the aligned analyst benefits from both reputation and precision ef-
fects, whereas the misaligned analyst benefits only from the reputation ef-
fect. However, recall that the misaligned analyst reaps greater benefit from
a high reputation. Thus, further analysis is needed to evaluate the compar-
ison.

*

A sufficient condition for the aligned analyst to benefit strictly more from
high precision is that PES (-) > RE™(-). As I will show now, this is indeed
the case. To illustrate this observation, first note that the aligned analyst’s
second-period precision effect stems from her impact on the investor’s de-
cision in the second period by making her report more informative, while
holding reputation A9 constant:

VA (re, ™M)

a)//‘ = 0,2(1, )\2) — (0, )»2). (5)

In contrast, the misaligned analyst’s reputation effect stems from her im-
pact on the investor’s decision in the second period by improving her rep-
utation (recall that she always reports 1 in the second period):

REM(-) = —(as(1, A(0,0)) — 1)* + (a2 (1, A(1,0)) — 1)
<as(1, A(0,0)) — as(1, A(1,0)). (6)

The key to understanding Proposition 2 now is that the aligned
analyst’s impact on the investor’s decision in the second period through
differential reporting (as in equation (5)) is greater than the misaligned an-
alyst’s impact on the investor’s second-period decision through differential
reputation (as in equation (6)). In the second period, the aligned analyst
truthfully reports her signal, while the misaligned analyst always reports
1. Hence, as(mo = 0, o) = 1 — P4, and av(me = 1, Ao) depends on analyst
reputation Ag. Clearly, ao(mo = 1,19 =0) = % and as(mo = 1,10 =1) =
7. Therefore, the maximum effect of differential reputation on the investor’s
second-period decision is ag(mo = 1,19 = 1) — ag(mg =1, A0 =0) = T
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FIG. 2.—The impact of m, and 4, on a,(ms, Ay).

%, while the minimum eftect of differential reporting on the investor’s second-
period decision is as(mo = 1,19 = 0) — ag(me = 0, Ao) = S % That is,
the aligned analyst’s differential reporting has a bigger impact on the in-
vestor’s decision than does the misaligned analyst’s differential reputation.
(See figure 2 for an illustration.) Hence, the aligned analyst’s second-
period precision effect is greater than the misaligned analyst’s reputation
effect. As a result, in equilibrium, the aligned analyst will acquire higher
precision than the misaligned analyst.

I now address the remaining case of the analyst’s future concerns being
unimportant:

PROPOSITION 3. There exists some x°° € (0, 1) < x° such that, if the analyst’s
future concerns are unimportant, that is, x < x°°, then the informative equilibrium
is that:

(i) Only the aligned analyst acquires information, that is, yr(x)>yM(x)=7p.
(it) Communication in each period is informative. Specifically, in both periods, the
aligned analyst reports truthfully and the misaligned analyst reports 1 all the
time.
(itt) The analyst’s reputation is improved if report 0 is issued in the first period:

A(0,0) =A(0,1) =1> % > A(1,1) > A(1,0).

The argument for the case of unimportant future concerns is straight-
forward. If x < x°°, then the current-period payoff will be the predomi-
nant consideration when the analyst determines her reporting strategies in
the first period. Therefore, in the first period, the aligned analyst reports
truthfully, while the misaligned type always reports 1. Note that the main
difference between the equilibrium under x > x° (Proposition 2) and the
equilibrium under x < x°° (Proposition 3) is due to the misaligned type’s
different reporting behaviors in the first period. If x < x°°, the misaligned
type always reports 1 in the first period, therefore (a) the misaligned ana-
lyst has no incentives to acquire additional information; (b) if the aligned
type reports 0 in the first period, she perfectly reveals her type (no matter
what the realized state is); and (c) anticipating that the misaligned analyst
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always reports 1 in the first period, the investor’s inferences about the state
a1 (my) and the analyst’s type A (m1, w;) are independent of 7.

The aligned analyst’s optimal precision choice is determined by
the following first-order condition (imposing the equilibrium condition
v =9/ = y«/*);

1 )
™) =1 - %) (1) fal<0>>+x§[V"<A<1, 1), y™) = VA(A(L 0), y*)]

~A A
PE} (x<x°0,y2%) REA (x<x00,y4%)

1 AVAA(L 1), yA
”5[}"4* (A1, 1),y

8 A 1 ) 0 ) A 8 A 9 = 1 ) 4
(1 VA*) VA(A( ), v) V2 (2o 7Y
ay4

3VA ayA

PE (x<x00,y4%)

(7)

The righthand side of equation (7) represents the aligned ana-
lyst’s marginal benefit of acquiring precision y**, which I denote by
MB*(x, y*). Given that ™ doesn’t affect the investor’s inferences about
the state a; (m;) and the analyst’s type A (m1, w1), MB*(-) is independent of
7™M (hence y™*). In addition, because the aligned analyst reporting 0 per-
fectly reveals her type, only when she reports 1, which happens with ex ante
probability 1/2 (because she truthfully reports and the ex ante probability
of observing 1 is 1/2), does the aligned type enjoy the benefit of reputation
enhancement.

To conclude, Propositions 2 and 3 demonstrate that, once we endoge-
nize the analyst’s precision choice, the aligned analyst will acquire an in-
formational advantage in equilibrium (in case of sufficiently important or
unimportant future concerns). As a result, Morris’s “political correctness”
effect disappears. Specifically, when the analyst cares sufficiently about the
future, both types of analysts will truthfully communicate in the first period.
In contrast, if the analyst cares little about the future, her current reporting
incentive dominates, and hence only the aligned type will truthfully com-
municate in the first period, while the misaligned type will always submit a
high report.!

5. Comparative Statics and Investor’s Welfare

5.1 COMPARATIVE STATICS

Propositions 2 and 3 describe the analyst’s equilibrium precision choice
for x > x” and x < x°°. The next natural question is how the analyst’s
equilibrium precision choice varies with x. Owing to some technical

18 A limitation of the analysis is that, for complexity reasons, the characterization of the
equilibrium for the intermediate region of future concerns, [x°?, x°], is not feasible. Instead,
I include a numerical example characterizing the missing part of the equilibrium in the ap-
pendix.
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difficulties, for x > x?, I cannot unambiguously determine the effect of x
on the misaligned type’s equilibrium precision y**. Instead, I focus on how
the aligned analyst’s equilibrium precision y* varies with x.

PROPOSITION 4. If the analyst’s information acquisition cost function is suffi-
ciently convex, the aligned analyst’s equilibrium precision y*** is nonmonotonic in
x:

(1) Ifx < x, 2@ 5 ¢,

dx

(2) Ifx > x°, dy;—;x) < 0.

To make sense of this result, first note that, by equations (3) and (7),
the aligned analyst’s marginal benefit of acquiring information is affected
by x both directly (through the weight on first- and second-period payoffs)
and indirectly (through the equilibrium precision y/*(x)). As shown in the
appendix, the dominant effect is the direct effect—an increase in x directly
increases the weight on the aligned analyst’s reputation effect and second-
period precision effect but decreases the weight on her first-period preci-
sion effect. Therefore, to examine how an increase in x affects the aligned
analyst’s marginal benefit of acquiring information, we should focus on the
comparison of PEf(~) and PEQ(-) + REA(Y).

Recall that the analyst’s precision effect in each period derives from her
impact on the investor’s decision in that period by changing her report. If
x < x°?, the equilibrium is such that each type’s reporting strategy in the
first period is the same as in the second period. Furthermore, given that
first-period communication is informative, in expectation, the aligned type
improves her reputation for the second period, which leads the investor to
respond more to the analyst’s report in the second period compared with
the first; that is,

PE3(-) > PE}(:).

It then follows that an increase in x increases the aligned type’s marginal
benefit of acquiring information, which leads to a higher y**.

Conversely, when x > x°, the equilibrium is such that both types of ana-
lysts truthfully report in the first period and only the aligned type truthfully
reports in the second period. Therefore, the investor responds more to
the analyst’s report in the first period than in the second period. That is,
the aligned analyst’s first-period precision effect is greater than her second-
period precision effect. At the same time, when the information acquisition
cost function is sufficiently convex, the equilibrium precision differential
y — yM* cannot be too large, and hence the aligned type’s reputation ef-
fect RE4(-) is bounded from above. Overall, it is shown in the appendix
that, when the information acquisition cost function is sufficiently convex,

PEJ(-) + RE*() < PE}(").
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Therefore, an increase in x decreases the aligned type’s marginal benefit
of acquiring information, which leads to a lower y"*.

5.2 INVESTOR’S WELFARE

In this section, I examine how the analyst’s future concerns affect the in-
vestor’s welfare, defined as the investor’s ex ante expected utility. Clearly,
the investor’s welfare is affected by how the investor discounts the future.
One natural candidate is to assume that the investor has the same time
preference as the analyst. However, such an assumption would introduce a
mechanical link between the investor’s welfare and the analyst’s future con-
cerns (time preference). To avoid such a mechanical link, instead I assume
that the investor puts equal weights on the first-period and second-period
payoffs; that is, the investor treats the two periods equally. An alternative
explanation is that there are two different generations of investors, and the
regulators treat the two generations of investors equally.

The investor’s ex ante expected utility measures how much information
is reflected in the investor’s decisions. The more information that is in-
corporated into the investor’s decisions, the higher the investor’s ex ante
expected utility will be. The total amount of information incorporated into
the investor’s decisions is determined both by the communication between
the analyst and the investor, and also by the analyst’s equilibrium precision
choice.

If x < x%?, in both periods, only the aligned type truthfully communi-
cates, while the misaligned type always reports 1. Therefore, the investor’s
welfare is independent of the misaligned analyst’s precision. In contrast,
higher precision of the aligned analyst not only directly translates into bet-
ter decision making (by the investor) in each period through her truthful
communication, but also facilitates the investor’s learning about the ana-
lyst’s type, which also leads to better decision making in the second period.

Now consider the case in which x > x°. Then, again, the aligned ana-
lyst truthfully communicates in both periods, whereas the misaligned an-
alyst only truthfully communicates in the first period. Therefore, higher
precision of the aligned analyst implies that not only more information is
directly incorporated into the investor’s decision making in each period,
but also the investor’s learning about the analyst’s type is more effective.
Both factors contribute to a higher investor’s welfare. For the effect of
the misaligned analyst’s precision, a different logic applies: On one hand,
higher precision of the misaligned analyst leads to better decision making
(by the investor) in the first period, given that she truthfully communi-
cates. On the other hand, keeping the aligned analyst’s precision constant,
the higher the precision of the misaligned analyst, the smaller the preci-
sion differential between the two types, and thus the less effective the in-
vestor’s learning about the analyst’s type, which affects second-period deci-
sion making negatively. As shown in the appendix, the first-period effect is
stronger, and therefore the overall effect of the misaligned type’s precision
on the investor’s welfare is positive. Furthermore, note that the investor’s
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first-period decision making is equally (positively) affected by either type’s
precision, whereas the second-period decision making is positively affected
by the aligned type’s precision and negatively affected by the misaligned
type’s precision. Therefore, the overall impact of the aligned type’s preci-
sion on the investor’s welfare is stronger (more positive) than that of the
misaligned type’s precision.

I now analyze how the investor’s welfare is affected by the analyst’s future
concerns x. Denote the investor’s welfare by U/ (-).

PROPOSITION b. If the analyst’s information acquisition cost function is suffi-
ciently convex and the third derivative of the cost function is not too large,lg then the
investor’s welfare is nonmonotonic in the analyst’s future concerns x:

(1) Ifx < x°°, the investor’s welfare is increasing in x. That is,
dUJ (x < x°°) -
dx
(2) Ifx > x°, the investor’s welfare is decreasing in x. That is,
dUl (x > x°)
dx

0.

< 0.

If x < x°°, the investor’s welfare is increasing in the aligned analyst’s pre-
cision and is independent of the misaligned type’s precision. At the same
time, Proposition 4 shows that, when the cost function is sufficiently convex,
the aligned analyst’s equilibrium precision is increasing in x. Therefore, the
effect of x (through y**) on the investor’s welfare is positive.

Conversely, when x > x°, the investor’s welfare is increasing in both an-
alysts’ precision. As Proposition 4 shows, for important future concerns,
the aligned analyst acquires less information as future concerns become
more important. Therefore, the effect of future concerns on the investor’s
welfare through y* is negative. Of course, future concerns also affect the
investor’s welfare through the impact on the misaligned analyst’s equilib-
rium precision yM*_ Note that (1) as the appendix shows, if the analyst’s
information acquisition cost function is sufficiently convex and the third
derivative of the cost function is not too large, then future concerns x af-
fect the aligned analyst’s precision choice y** more than that of the mis-
aligned analyst yM* (if the two effects are in different directions)? and (2)
the aligned analyst’s equilibrium precision y“* has a stronger impact on
the investor’s welfare than that of the misaligned analyst y**. Both forces
suggest that future concerns affect the investor’s welfare more through y4*

¢ Lo . .
19 An example of such a cost function is quadratic cost function.
4y M

% . dyM |y M M . .
Technically, ot T < 0. That is, if +— 1s positive, then it must hold that v

d

<

=Y
dx
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than through )/M*. Therefore, the overall impact of future concerns on the
investor’s welfare is negative.

To conclude, Propositions 4 and 5 show that, under plausible constraints
on the analyst’s information acquisition cost function, the analyst’s future
concerns have a nonmonotonic impact on the aligned analyst’s equilibrium
precision choice and the investor’s welfare.

6. Conclusion

This paper investigates how future concerns affect analysts’ incentives
to invest in information acquisition and their subsequent reporting to in-
vestors in the form of “repeated cheap talk.” In equilibrium, aligned ana-
lysts will acquire more information than misaligned analysts. Hence there
are two ways to build reputation for being aligned: (1) by issuing reports
as accurately as possible, and (2) by issuing reports contrary to the mis-
aligned type’s bias. If analysts’ future concerns are sufficiently important,
the first way of building reputation prevails. Then truth-telling communi-
cation can be sustained in equilibrium, and analysts’ communication in
the reputation-formation stage conveys information both about their types
(the exogenous degrees of incentive alignment) and their precision (given
the endogenous association between analysts’ types and precision). If, in-
stead, analysts’ future concerns are small, then analysts’ current reporting
incentives dominate: aligned analysts communicate truthfully, while mis-
aligned analysts always issue high reports. As a result, analysts’ reputation
will improve after low reports have been issued.

Certain key features of the model warrant further discussion. For exam-
ple, I assume that analysts’ precision is perfectly correlated over time. In the
extreme opposite case of zero serial correlation (i.e., acquiring information
only increases analysts’ precision in the current period), neither type will
acquire information in the first period if both types of analysts care suffi-
ciently about future transactions.?! In practice, however, some elements af-
fecting analysts’ precision are clearly persistent (e.g., industry knowledge,
the ability to analyze financial statements). My findings will continue to
hold qualitatively when the correlation is sufficiently large.

Finally, in this paper, I assume that both types of analysts face the same
information acquisition cost, which rules out misaligned analysts’ potential
privileged access to management inside information. Regulation FD aims to

21 The key to understanding this result is that misaligned analysts benefit more from a high
reputation than do their aligned peers. When both types of analysts care sufficiently about the
future, they acquire information (in the first period) mainly for reputation-building purposes.
Then misaligned analysts will have stronger incentives to acquire information than aligned
analysts. Hence, no equilibria can exist in which aligned analysts acquire strictly more infor-
mation. As a result, Morris’s “political correctness” effect prevails, and the first-period com-
munication has to be babbling, which in turn eliminates both types’ incentives to acquire
information in the first period.
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prohibit selective disclosures with the goal of creating a more even playing
field among analysts. I therefore expect that my model speaks more to the
post-Reg FD regime. Furthermore, my results imply that, if misaligned ana-
lysts have a significant informational advantage over aligned analysts, then
communication may become uninformative when analysts care sufficiently
about the future. Hence Reg FD has the additional benefit of fostering
communication by limiting misaligned analysts’ informational advantage.

APPENDIX A
Formal Definition of the Equilibrium

I begin by introducing the analyst’s utility at each decision node. To that
end, denote by U[](mt|st, ¥/, A1, &/) the type J analyst’s utility at period ¢
when she reports m, while her signal is s,, precision is v, reputation is A,
and future concerns are x/. Note that A; = %, therefore, to save on nota-
tion, I suppress the argument A1 in U1](~). At the same time, since the sec-
ond period is the last period, the analyst’s future concerns ¥/ have no effect
on her expected utility upon observing so, and hence is omitted in UQJ(-).
Let Ubl(y/, x/) denote type J analyst’s utility at the information acquisition
stage when she chooses precision y/ and future concerns are x/.%?

Given the investor’s second-period optimal decision rule as(mo, Ao),
where Ao = A(m1, wy) (to be specified below), the type J analyst’s second-
period utility upon observing so is:

Us' (molse, ™, ho) = —y™ (a2 (mg, ko) — s2)°
—(1—=y") (@a(mg, 22) = (1 = 59))%,
U (molse, y™, ho) = —(ag(me, ho) — 1)°.
Denote by 0‘,5] (si» ¥/, s, /) the type J analyst’s optimal reporting strategy
at period ¢ upon observing signal s, when her precision is 3/, reputation is
A;, and future concerns are x/. For the same reason as in the case of U't] ),

when there is no scope for confusion, I omit the argument A; in 01[(~) and
%/ in ag(~). Then,
! (s2. 972 204 (Lse, y/o he) + (1= o ) UJ (Olso. v/, &
Oy (52,)/, Q)Eargmax Oy 2( |s9, ¥/, 2)—}— Oy 2( |s9, ¥/, 2).
/
0y €[0,1]

Hence, the type J analyst’s second-period expected utility (calculated at
the beginning of the second period, before sy is realized) is:

1
V (o, y/) = 5 Z {UQ/ (s2. 77, %) U (1152, 77, &)
59=0,1

(1= (527 20) ) UL (0152, v/, 22) ).

22To save on notation, I suppress the functional dependence of the players’ utilities and
strategies on their conjectures about their counterparties’ actions.



ANALYST REPUTATION, COMMUNICATION, & INFO ACQUISITION 145

Given the investor’s first-period optimal decision rule a; (m1), the type J
analyst’s utility upon observing s; is then given by:
Ut mls1, ™, ) = (1= ™) { Y (@ (my) — s1)* = 1= y™) (@ (m1) — (1= 51))7}
+x Y VA, s1), v+ =y VA (m, 1 = s1), v ]
UM (my]s1, y™, xM) = = (1 = &™) (a1 (my) — 1)7
_’_xz\/l {y;\lvz\/l(A(mh sl)’ y;\’l) + (l_yj\/l) ‘/1\1(1\(1”17 1—51), y;\’l)} .
Then,

ol (51,7, /) € argmax of U/ (1]s1, v/, &) + (1 — oYU/ (0|51, ¥/, /).
o] ef0.1]

Thus, the type J analyst’s utility at the information acquisition stage is
given by

1
Uy =5 3 o (s v/ o) Ul s o))
S]:(),l

+(1 —01] (sl, v/, x/)) U1](0|51, v/, x])} —c(y)).

Next, I introduce the players’ belief functions. Let df,/ (m;|w,) denote the
investor’s conjecture about the probability of the type J analyst sending
message m; given state w, in period ¢. Then,?

¢! (Nw,) = 9767 (wi, 9/, 0, o) + (1= 98] (1= wi, 97/, 00, /),

and ¢/ (0|w,) = 1 — ¢! (1]w,). The belief function T, (m,, A,) states the in-
vestor’s inference of the actual state being 1 in period ¢. By Bayes rule, it is
given by
)w‘f’?(mzﬂ) + (1 =2 ;Vl(mz|1)
At (m| 1) + (1= ) @M (mu| 1) + 2! (m|0) + (1 = 1) 7" (my]0)
(A1)

Ci(my, Ay) =

I/ (my, X;) is well defined when the denominator is nonzero. I adopt the
convention thatI';(m,, A,) = 1/2, the prior, if the denominator is zero. That
is, when the posterior belief of the state is undefined according to Bayes’s
rule, the investor keeps his prior belief about the state. In particular, A; =
A = 1/2 is the prior reputation, and A9 = A(m;, wi) denotes the posterior

231 adopt the standard notation in the literature where * represents the conjecture.
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reputation, defined as the investor’s belief of the analyst being aligned if
report m; is received and state w; is realized:

¢ (my|w)
o7 (my|wy) + @7 (my|wy)
Again, I adopt the convention that A(m;, w1) = A = 1/2, the prior, if the

denominator is zero.
Now I am in a position to define the equilibrium of the game formally.

A(my, wy) = (A2)

DEFINITION Al. A Perfect Bayesian Nash equilibrium of the game is a strategy-
belief profile (y™* (-), y™ (-, 62(), oM (), (), Ty (-), A () satisfying the fol-
lowing properties:

1)
v (¥ e argmax UO/()/], ).
rlely.1]
(2)
a;(my, Ay) € argrer;?ax —I'y(my, Ay) (a; — 1)2 — (1 =T (my, X)) a?.
(3)
(T,/(St, v, xJ) € argmax O{U/(1|st, v, h, x])+(l—zf[) U[j(0|st, v a, o).
ol ef0,1]

(4) The state and type inference functions, I';(m,, L;) and Ao = A(my, wy), are
dertved from the analyst’s equilibrium strategy according to inference rules
(A1) and (A2). Specifically,

¢! (Nw) =y ol (wi vy 0 o)) + 1=Vl A = wiy!" 1 o).

When the posteriors are undefined according to Bayes rule, I adopt the conven-
tion that the investor sticks to his priors.

APPENDIX B
Proofs of the Main Results

Proof of Lemma 1. This proof is similar to the proof of Proposition 2 in
Morris (2001) and thus is omitted. |

Proof of Proposition 1. Suppose the investor holds conjectures that both
types of analysts truthfully report in the first period. Then
1
A(1,0) =A(0,1) = —

A(1,1) = A(0,0) =
1+ 75 1+ 25

1 , 1
ar (1) = Q(VA-H/M), a1(0) =1—§(VA+VM)-
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Given that y# > yM it is immediate that A(1,1) = A(0,0) > A(1,0) =
A(0,1). Now I examine whether indeed the analysts’ best responses are
consistent with the investor’s conjectures.

In the first period, if the type J analyst with precision 3/ observes signal
s1, 851 = 0, 1, she will compare her payoff conditional on reporting 1 versus
reporting 0:

Utmi =151 = 1,y &) — U (my = 0]s1 = 1, y*, &™)
=(1—xM (@) —a(0)(2y* 1)

+ x4 (2" = 1) [VA(A(0,0)) — VA(A(L,0))]
> 0,

Ui (my = 1|51 = 0, y*, x*) — Uf*(my = 0]s; = 0, y*, x™)
=—1—-x")(a(l) —a(0)2y*—1)

—x* (2" = 1) [VA(A(0,0)) — VA(A(1,0))]
<0,

Ullw(ml — 1|Sl — 17 y1\47 x[\/f) _ l]fw(ml — O|Sl — 1’ J/M, xﬂ/l)
= (1= ") (@ (1) =@ (0)) + =" @2y™ = 1) [VY(A(0,0))
— V(A 0]

> 0,

UM (my =151 = 0, y™, &™) — UM (my = 0ls; = 0, p™, &™)
=1 - ") (@) —a(0) —x™2y" = 1)[VM(A(0,0))
- VM(A(1,0))].

M

Therefore, if xM > xM(y4, yM) = where

2y™M —1) [VM(A(0,0)) — VM(A(1,0))]
ay (1) — a1 (0)

I M 1 1
o) v ()
B -1

1+
J/M + ]/A

oyt =

’
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then UlM(ml =1ls; =0, yM, xM) — UlM(ml =0ls; =0, yM, ™) < 0. That
is, both types of analysts will truthfully report, consistent with the investor’s
conjectures.

To summarize, if y*>y™, the truth-telling equilibrium in which both
types of analysts truthfully report their signals obtains in the first period for
xM>xM(p4, My, n

Proof of Proposition 2. Assume that the investor holds conjectures that (a)
the aligned analyst chooses higher precision than the misaligned analyst,
74 > p™M; (b) both types of analysts truthfully report in the first period; and
(c) in the second period the aligned analyst reports truthfully and the mis-
aligned analyst always reports 1. Then the investor will update favorably the
analyst’s reputation when the analyst’s report is consistent with the realized
state, that is,

A(L,1) = A(0,0) = > A(1,0) = A(0,1) =

~M 1— )A/ M
1+ — 1+ ————
P4 1—p4
And the investor’s actions in each period upon receiving the analyst’s
report are:

1 1.
a() = 5"+ >a O =1- 5+,

1— Ao+ Aop? .
a(1, hg) = #x@(o, ro) =1 — i
— A2

Now we need to examine the analyst’s best responses with regard to both
the precision choice and the communication strategies.
(1) The aligned analyst:

(i) In the second period, if the aligned analyst with precision y* observes
signal s9, so = 0, 1, she will compare her utility conditional on report-
ing 1 versus reporting 0:

U (mg = 1sg = 1,9, d9) — Us' (mg = Olsg = 1, ¥, ko)
= [aa(1, ko) — a2 (0, A2) 112" — @2 (1, Aa) — a2 (0, A2)]
> 0,

U (mg = 1s3 = 0,9, g) — Us' (mg = Olsy = 0, ¥, ko)
= [a(1, ko) — a2 (0, 22)1[2(1 — y) — aa (1, A2) — a2(0, A9)]

(1=2) (" —yhH — @y =1

2
= [a2(1, A2) — a2(0, A9)] SR

< 0.
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The last inequality derives from the fact that 2(1 — A9) (P4 — y?) <
2(p4 —y4) <1/2 and 2y —1>1/2, given p* € [y,1] € [3/4,1]
and yt e[y, 1] e [3/4,1]. Therefore, in the second period the
aligned analyst with precision y* will truthfully report.

Then the aligned analyst’s second-period expected utility is:

) 1 1
VA(e, y?) = —§yf‘<a2<1, Ao) — 1) — 51— ¥ (@ (0, ko) — 1)*

1 1
—§yA<a2<0, ro))? — 51— M (@ (1, 29))?

——1( 0,\)—12—1( 1, A9))?
= 2(12(,2 ) 2@(,2)

+ v lax(1, he) — a2(0, o) ].

Higher precision will increase V*(-), whereas the effect of reputation
on VA(4) is ambiguous:

AVA(ha, y) 294 —1
_— = 1,A0) — a0 (0, Xo) = 0,
oy ax (1, A9) — as(0, A9) 9
BVA(AQ, ]/A) A dag(l,)\.g)
R L S A —as(1, ho)) — =2
W (v" —ax (1, 19)) e
(o4 L=2o+aept das(1,2)
-\ 2 — Ao dhe

Clearly, if yA > J?A, W > 0. Otherwise, given that yA ely,1] €

[3/4,1] and 7% € [y, 1] € [3/4, 1], we need *o < 2/3 to guarantee
VA (hg.yt)
that Tﬂy > 0.

(ii) In the first period, if the aligned analyst with precision y* observes sig-
nal sq, s; = 0, 1, she will compare her utility conditional on reporting
1 versus reporting 0:

Ul(my =151 = L y* %) — U(m = 0]s; = 1, y*, x)
= (1 —x)(a (1) — a (0))(2y* — 1)
+ x(2y* = DVA(A(0,0), y*) — VA(A(L,0), yM],

Ul (my =151 =0, ¥, %) — U (my = 0|51 = 0, y*, x)
=—(1—x)(a (1) —a(0)(2y* - 1)
—x(2y* = 1) [VA(A(0,0), y*) — VH(A(L,0), y™)].

Given that 3/4 <y < f/M < f/A <1, it can be shown that A(1,0) <
A(0,0) < 2/3, therefore VA(A(0,0), y4) — VA(A(L,0), y*) > 0. As
a result, U]A(ml = 1|5y =1, yA, x) — U]A(ml =0|sy =1, )/A, x) >0
and UlA(ml =1ls; =0,y4 x) — UlA(ml =0|s; =0, y*, x) <0. That
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is, the aligned analyst with precision y* will truthfully report in the
first period.

(iii) The aligned analyst’s choice of precision:
Given that the aligned analyst with precision y* truthfully reports in
the first period, the aligned analyst’s utility at the information acqui-
sition stage is as follows:

1 .
Ul (y*, x) = §y/*[—(l —x) (a1 (1) = D)%+ xVAA(, 1), y ]

+ %(1 — ¥y [=1 = %) (@ (0) = 1)* + xVA(A0, 1), y™)]

+ %7/"[—(1 —x) (a1 (0) — 0)* + xV*(A(0,0),y")]

1
+ 5(1_w> [—(1—x) (a1 (1) =0)2+xVA(A(1,0), yM) ] —c(y?)

=y [—(1 = x) (@ (0)* + xV*(A(0,0), "]
+(1=yH =1 = x) (@ (1) +xVH (AL 0), yH ] =c(r?).

Taking derivative with respect to 4, the aligned analyst’s optimal pre-
cision choice has to satisfy the following first-order condition (after
imposing the equilibrium condition y/ = $/ = y/"):

™) = (1= (ar(1) —a(0) +x [VA(A(0,0), y™) — VA(A(L, 0), y™*)]

PE'|\(«’C>X"aVA*»V My REA (x> x0,y4% yMx)

aVA(A(0,0), y%)
ay4

IVA(A(L 0), ¥

1-— Ax ,
+ 1 =y") oy

+x [y

sz\ (x> xu‘y.r\*Yy.\l*)

where PE:(-) stands for “precision effect” in period ¢ for the aligned
analyst and RE”(-) stands for “reputation effect” for the aligned ana-
lyst. It is straightforward to show that:

A*8VA<A3<(y):{0>, r (1= ™) aW(Aﬁ(;()), ¥

= y™[ax(1, A(0,0)) — a2(0, A(0,0))]
+(1—y™)[ax (1, A(1,0)) — as(0, A(1,0))]

> ay (1, ke = 0) — as(0, kg = 0)

=y —-1/2

PEy(:) =y
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Hence,
¢ (y™) = (1 = x) PEL(-) + xREA(-) 4+ xPES ()
> xPE} (+)
x(y™ —1/2). (B1)

\

Finally, let’s check the second-order condition:

* 0 () _Qx[avAm(o, 0, 7" aVA<A<1,0>,yA>]

JyA? ay4 dy4
—CN()/A)
= 2x[as (1, A(0,0)) — as(1, A(1,0))] — " ()
<1-¢"(y"

< 0.
(2) The misaligned analyst:

(i) In the second period, since as(1, Ao)>ao(0, A9), the misaligned ana-
lyst’s best response is to always report 1 no matter what her true preci-
sion is.

The misaligned analyst’s second-period expected utility equals:**

V¥ (he) = —laz(1, 22) — 11%
Clearly, a‘:% > 0.
(ii) In the first period, if the misaligned analyst with precision y™ observes
signal 51, s; = 0, 1, she will compare her utility conditional on report-
ing 1 versus reporting 0:

UM (i = 1051 = 1, y™, %) = UM (m1 = 0ls1 = 1, y™, %)
= (1—x) (a1 (1) —a; (0)) +x(2y™ — 1) [VM(A(0,0)) — VM(A(1,0))]
> 0,

U (my = 1151 = 0, y™, %) = U (m1 = 0151 = 0, ™, x)
= (1—x) (a1 (1) — a1 (0)) — x(2yM=1)[VM(A(0,0)) = VM(A(1,0))].

Define yM such that UlM(ml =151 =0,y x) — UlM(ml =0|s; =
0,yM, x) =02 Then if yM>yM UM(m =151 =0,y", x) —
U]M(ml =0]|s; =0, )/M, x) < 0. That is, the misaligned analyst with
precision y™ > yM will truthfully report. On the other hand, if

yM < yM UM (my = 1]s1 = 0, yM, x) — UM (my =0[s; = 0, y™, x) >

24 Note that y™ does not affect V¥ (-) because the misaligned analyst always reports 1 in the
second period, independent of her precision. Hence, I suppress the argument y* in VM(.).
% Note that yM (-) is a function of x and 7/, | = A, M.
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0. That is, the misaligned analyst with precision y < yM will always
report 1.

The misaligned analyst’s choice of precision:
If the misaligned analyst chooses y™ > y M she will truthfully report
in the first period. This is the equilibrium we are seeking here. Then

her utility at the information acquisition stage is:
i M : 1 . .
G M z vt = =51 =wl@) =D+ (@(0) = 1’

+x[y™MVM(A(0,0)) + (1 -y VM(A(1,0))]

—c(y™).

Taking derivative with respect to ¥, the misaligned analyst’s optimal
precision choice has to satisfy the following first-order condition (after
imposing the equilibrium condition y/ =/ = y/7):

(™) = x [VY(A(0,0) = VM(A(L,0)].

RE»W ()C> )C“,)/A*,}/M*)

The second-order condition is also satisfied:

82UM(~) ,
ﬁ =—"(yM <o0.
yl

Note that

REM (x > x°, y™, y™) = VM(A(0,0)) = VM(A(1,0))
[a2(1, A(0,0)) — ax (1, A(L, 0))]
[2 — ax (1, A(0,0)) — ax(1, A(1,0))]
az(1, A(0,0)) — a2 (1, A(1,0))
ag(L, Ao = 1) — ap (1, Ao = 0)
yA 12,

A

A

Therefore, by (B1), ¢/(yM*) = xREM(:) < xPES(-) < ¢ (y*). Given
that ¢’ (y) > 0, it follows that y** > yM* 1In addition, the follow-
ing shows that either type’s marginal benefit of acquiring informa-
tion is less than 3/2, which, combined with the assumption that
A < 1.

lim,_,; ¢/(y) > 3/2, implies that y* < y-
¢ (M) = xREM () < y™ —1/2 < 1/2;

¢ (™) = (1 — x) PEN(-) 4 xPEJ(-) + xRE(-)

< (1 — x)PE{(-) + xPES (-) + xREM ()

<1+1/2=3/2. (B2)
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The first inequality derives from REA(-) < REM(-). The second in-
equality is due to the facts that (1) both PE’I‘ (-) and PE’Q1 (+) stem from
the impact on the investor’s decision in each period by changing re-
port. Given that a;(1) — ,(0) < 1, such impact is smaller than 1; and
(2) xREM(\) <1/2.

Note that a; (m;) and A (m;, w1) are functions of y** and y**, hence
the values of y* and y* are determined by the following system of
equations (B.3a) and (B.3b):

™) = (1= (@) = a(0) +x [VA(A(0,0), y™) — VA(A(L, 0), y™)]

PED (x> 30 A% M) REA (x> x0, A% 5y My
A dVA(A(0,0), Y ey VAL, 0), )
R e L B e L
Y dy
1’15:2\<x>x”.;/“*,y“'1*)
(M) = x [VM(A(0,0)) = VM(A(L,0)]. (B3b)

REM (x> x0, 4% 5 Mx)

Finally, we need to find conditions on x to ensure that there are no
deviations regarding the misaligned analyst’s reporting strategies and
precision choice.

Part (a): To ensure that there is no deviation regarding the mis-
aligned analyst’s reporting strategies along the equilibrium path, we
need the misaligned analyst’s net benefit of deviating from truthfully
reporting to be negative.

Define

Di(x) = UM(my =151 =0, y™, x) — UM (m; = 0[5y = 0, p™*, x)
(1= x)(ai (1) — @ (0))
—x(2y™ =D IVM(A(0,0)) — V(AL 0)]. (B4)

Note that @ (m;) and A (m,, w;) are functions of y** and y**, and
y* and yM* are functions of x. Clearly, D;(x = 0) > 0, and D (x =
1) < 0. Then by continuity, there must exist a xT € (0,1) such that
Di(x=xT) =0and D;(x > x*) < 0. That is, x > x* guarantees that
there is no deviation regarding the misaligned analyst’s reporting
strategies along the equilibrium path.

For later use, let’s try to examine the value of x™. x* is determined
by setting (B4) equal to 0. Therefore,

1—xt @M =1 [VY(A(0,0) = VM(A(L0))]

x* ai (1) — a (0)
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@yM — 1) [VM(A(0,0)) — VM(A(1,0))]
)/A* + VM* _ 1
< VM(A(0,0)) — VM(A(L,0))
= RENI(‘)/A*, yi\l*)' (B5)

Tedious algebra shows that
BREM(-) _ Q[VM* +VA*<1 _ VA*)][()/A*)Q +VM*(4)/A* _ 1)]
ayA* - (2y£"l*+y1\*)3
+2[(1 — M)+ A=A —yM) A 40 —y™) — (1 —y™)?]
(2(] _ VM*) +1-— VA*)S

> 0;

ORENG) e
gy =22

}/A*()/M*+}//\*(1—)/A*)) (1_V/\*)(I_VM*_i_(l_VA*)Q)
(QVM*‘Q'VA*)?’ (2(1_1/3/1*)_;'_1 — VA*)S

< 0.

Note that 3/4 < yM* < y4* < 1, therefore

1-—
xt

+ ) 4
< REAW(VA*’ y;\/l*) < REM(L 3/4) — 275 (B6)

Part (b): To make sure that there is no deviation regarding the mis-
aligned analyst’s precision choice, note that the misaligned analyst has two
options when choosing precision:

(1) Choose y™ > yM so that she rationally truthfully reports in the
first period. Along this path, her utility reaches maximum when she
chooses y*;

(2) Choose yM < yM so that she rationally always reports 1 in the first
period. Along this path, her utility reaches maximum when she keeps
the default precision y.
Define Do (x) as the misaligned analyst’s net benefit of deviating from
the equilibrium precision choice.

Dy(x) = U (7, %) = U (™, )
=é(1—x)[m(l)—dl (0)] —x (VM*—%) [V (A(0,0)) =V (A(1,0))]
+c(y™)
- éDl(x) +c(y™).
Clearly Dy (x = x™) = ¢(yM*) > 0, and

1 :
Do(x=0) = §[a“(l) — @ (0)] +c(y™) >0,
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<%W=ﬂ)=—<W”—é>UMUNLD)—VWAOJM]+MVW)

IA

I I 1 |
(y™M) (M — y)—(y”’* - 5) [VM(A(1, 1)) =VM(A(L,0)]

1 ;
- (- Do

< 0.

The last equality follows from the first-order condition (B.3b). There-
fore, by continuity, there must exist an x° € (xT, 1) such that for all x > x°,
Dy(x) < 0. That is, if x > x°, there is no deviation regarding the mis-
aligned analyst’s precision choice. At the same time, there also must exist
an xtT € (0, x°] such that for all x < x™*, Dy(x) > 0. Consequently, the
misaligned analyst will deviate from the equilibrium precision choice and
thus disturb the proposed equilibrium. Note that in the case that Dy (x) = 0
has a unique solution, x™* = x°.

In sum, if x > x?, the best responses of the analyst are consistent with
the investor’s conjectures. Hence there exists an informative equilibrium in
which y** > yM* > both types truthfully report in the first period, and
in the second period, the aligned type truthfully reports and the misaligned
type always reports 1. In contrast, for x < x™", the proposed equilibrium
does not exist. |

Proof of Proposition 3. The proof of Proposition 3 follows three steps: (1)
First, following the similar arguments as in Morris (2001), it could be shown
that any first-period (pure strategy) informative communication must be
that the aligned type truthfully reports her signal and the misaligned type
truthfully reports 1 when observing 1; (2) As the proof of Proposition 2
shows, for x < x™1, both types truthfully report in the first period cannot be
sustained in equilibrium. Consequently, the only possible first-period (pure
strategy) informative communication is that the aligned type truthfully re-
ports and the misaligned type always reports 1; (3) Finally, we show that,
for x < x°° = min{x™", x*, x**}, the equilibrium indeed exists such that in
the first period the aligned type truthfully reports and the misaligned type
always reports 1. The following argument is to prove the existence of such
an equilibrium.

Assume that the investor holds conjectures that the type J analyst chooses
precision 7/, and in each period the aligned analyst reports truthfully and
the misaligned analyst always reports 1. Then the investor will update favor-
ably the analyst’s reputation when the analyst’s report is 0, that is,

: >A(1,0)=1

b4 1-y

ManzAmm=1>MLn=11
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And, the investor’s actions in each period upon receiving the analyst’s re-
port are:

1+p4 X
a (1) = SV > (0)=1-74,
1 — 2o+ Agp? .
ay(1,hg) = # > a9(0, ko) = 1 — P2,
— A2

Now we need to examine the analyst’s best responses with regard to both
the precision choice and the reporting strategies.

(i) In the second period, the same analysis as in the proof of Proposition
2 shows that regardless of their true precision, the aligned analyst will
truthfully report, and the misaligned analyst will always report 1.

(i) In the first period, if the aligned analyst with precision y* observes sig-
nal 51, s1 = 0, 1, she will compare her utility conditional on reporting
1 versus reporting 0. Accordingly, define

D (x,y™) = U (m = 1s1 =1, 9%, x) = U (m = 051 =1, ", x)

=1 -x)[al)—a (]2 - a(l) — a(0)]
— x[VA(he=1, v =y VAAML D),y —A=y"H VAL, 0), 1.

D_o(x, v = Ut omy = 11s1 = 0,y", %) = Ui (m1 = 0lsy =0, ", x)
= (1= [a 1) - a2 -y") = a(l) - a(0)]
—x[VA0e=1,y) = A=y ) VHAQ, 1), y) =y VA1, 0), )]
< 0.
Note that
DY (x=0,y") = [a (1) — a(012y" — a1 (1) — a1 (0)]
= [ (1) — a1 (0)] [Qw iy ?W]

3 3
> 0.

Therefore, by continuity, there must exista x* > 0 such that DSA1=1 (x <
x*, y4) > 0 for any y4 e [y, 1]. Thatis, for x < x*, the aligned analyst
will truthfully report, regardless of her true precision.

Similarly, for the misaligned analyst with precision ¥, she will com-
pare her utility conditional on reporting 1 versus reporting 0 after
observing signal s;. Accordingly, define
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D;‘I’I:I(x, J/M)
=UMm =1si =1,y x) = UM (m = 0ls1 = 1, ", x)
=1 -x)[(a0)—1)*— (1) =11 —x[VM( =1)
—yMVM(A(LL 1) = 1=y V(A 0)].

D;‘l’[:(,(x, y™)
= UM(m =151 =0,y %) = UM (m = 0[5y =0,y x)
=1=x[(a0) —1)%=(a(1) = 1)?] —x[VM(he = 1)
==y VA1) = yMVIAT, 0))].

Note that A(1,1) > A(1,0) and % > 0; therefore, for given x and

M
y B

D;M:](xv J/M) > DN[ ('x’ VI‘W)

1 51=0

- DA/I(X)
= (1 - X)[(al(o) -1)* = (@ (1) - 1)2}

—x[VM(he =1) — VM(A(1,0))]. (B7)

The fact that DY (x = 0) > 0 and DM (x = 1) < 0 implies that, by con-
tinuity, there must exist an x** € (0, 1) such that DM (x < x™) > 0. It
then follows that Dﬁl:l (x < x™, yMy > D?f:o(x < x*, M)y > DM(x <
x**) > 0 for any y™. That is, for x < x**, the misaligned type always
reports 1, regardless of her true precision.

In sum, for x < min{x*, x**}, in the first period, the aligned ana-
lyst will truthfully report and the misaligned type will always report 1,
regardless of their true precision.

(iii) The analyst’s precision choice:
Given that, for x < min{x*, x**}, the misaligned analyst always reports
1 in both periods, she thus has no incentive to acquire any additional
information.
In contrast, for the aligned analyst, she truthfully reports in the first
period for x < min{x*, x**}; hence her utility at the information ac-
quisition stage is as follows:

1 .
Uy, x) = §y‘“[—<1 — %) (@ (1) — 1) + xVH(A(L, 1), y )]

+ %(1 — D=1 = %) (@ (0) = 1)* + xV(A0, 1), yh)]
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- %y‘“[—(l — %) (a1 (0) — 0)* + xVA(A(0,0), y™)]

+ %(1 —yH =1 =0 (@ (1) = 0)* + xV(A(L,0), y)]

—c(y™).

Taking derivative with respect to )/A, the aligned analyst’s optimal
precision choice has to satisfy the following first-order condition
(after imposing the equilibrium condition )/ =/ = /", Here
A(my, wy) and a; (my) are specified in the beginning of the proof of
Proposition 3.):

1
™) = A =% (@) - a(0) +x§[V“(A(1, 1), y™) = VHA(1L,0), y™))
—

Ijh“\ x (00 g A%
1 (x<at,yt) REA (x<x00, %)

AVAA(L0), ™) . VA =1, V“)}

1 — pA*
+ @ =y™) o oy

1 . aVAAQ, 1), y4
FINLY P (A(1, 1), y")
2 ay4

PE} (x<x00,y4%)

(B8)

Finally, let’s check the second-order condition:
Ui () VAL D), yY  BVAAL0), Y " ()
—— =X - -
3]/A2 ayA 3]/A Y
xlax(1, AL 1)) = ap(1, A(1,00)] = ¢" (v

1 " A
< — —
=3 ¢ (¥
<0.

In sum, if x < min{x*, ¥**}, the best responses of the analyst are con-
sistent with the investor’s conjectures. Hence there exists an infor-
mative equilibrium in which y** > y™* =, the misaligned analyst
always reports 1 in each period, and the aligned analyst truthfully re-

ports in each period.

Define x°° = min{x*, x**, x**}. Then, for x < x°°, the most informa-
tive (pure strategy) equilibrium is such that y4* > yM* =y the mis-
aligned analyst always reports 1 in each period, and the aligned analyst
truthfully reports in each period.

Finally, note that x°° = min{x*, x™*, xtT} < «tT < x°. [ ]

PROPOSITION 4. There exists a positive bounded number a such that, if ¢ (y) >
a, that is, the analyst’s information acquisition cost function is sufficiently convex,
the aligned analyst’s equilibrium precision y* is nonmonotonic in x.

(1)

dyA*
If x < x(m’ ’de(x) > 0.

(2) Tfx> x%, 00 g,

dx
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Proof.

(1) If x < x°°, the first-order condition determining the analyst’s equilib-
rium precision choice is specified in (B8). Let MB*(x < x°°,-) denote
the right-hand side of equation (B8). Taking derivative with respect to
x on equations (B8), we get:

&y — AIMB(x < x°, )\ dy™
oy A dx
+
= —PE}(x < x°°,-) + PEJ (x < x”°,-) + RE*(x < x°°, -).

+

The following arguments show how to determine the signs of the
above terms, respectively. Tedious algebra shows that (given that y** €
(7, 1) € (3, D):

OPE} (x < x”,) _ 4
dyAx 3’

IPES (x < x",) 5( 1 N 1 )
BJ/A* - (3_VA*)2 (2—{-)/“‘*)2

5 1 1 4
g ((3—3/4>2 + (2+1)2> ~ 3

ORE(x < x”,) _ 5(1=2y")2(19 — y**(1 - y*))

= > 0.
8)/A* 2(3_3/14*)3(2_'_]#4*)3
Therefore,
92MBA (x < x°°, )
9y o x
_ _aPE;*(x < x°, ") N dPE) (x < x°°, ) N dREM (x < x°°, )
8)/“‘* ByA* a)/A*
> 0.
That is, % is increasing in x. Given that x < 1,
OIMB* (x < x°,-) (- x) APES (x < x, ) N xaPEg(x < x%,)
37/14* ayA* 8yA*
AREA (x < x°°,-)
X
ayA*
8PE§1(x < x°°,-)  AREA(x < x°,-)
= a)/A* 8VA*

_ 25 ( 1 n 1 >
) (3_VA*)3 (2+)/A*)3
< 3.
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o AfRA 0o .
Therefore, for ¢ (y) > a, where a > 3, ¢’ (y*) — %# > 0. At
the same time, note that:

1
PEN(x < x,) = ai(1) — a1(0) = a <1, Ao = §> — a(0),
PE (x < x,-)

1,
= 57/‘**[@2(1, A(L 1)) — a2 (0, A(1,1))]

1
+§(1 — 7™ a1, A(1,0)) — a2 (0, A(1,0))]

1
+§[02(1,)»2 =1) —a(0,r9 = 1)]

> a (1, )\2=% [y A, 1)+ — y™) A, 0)+1]> — a(0)
> ap (1,)»2 = %) — a2(0).

The first inequality is due to the convexity of ao(1, A9) in A9 and the
independence of a» (0, A9) on As. The second inequality stems from
the fact that the expectation of the aligned analyst’s posterior repu-
tation, %[yA*A(l, 1) + (1 —p™)A(1,0) +1], is greater than the ex
ante reputation, % Therefore,

—PE}(x < %, ) + PEj (x < x",) + RE*(x < x”,-) > 0.

Ax
Then it follows immediately that ag—x > 0 for x < x°°.

(2) If x > x°, the analyst’s precision choices, y** and y**, are jointly de-

termined by the system of equations (B3a) and (B3b). Let MB*(x >
x°,-) and MBM(x > x°,-) denote, respectively, the right-hand side
of equation (B3a) and (B3b). Taking derivative with respect to x on
equations (B3a) and (B3b), and after some algebra manipulation, we
get

v e OMBYNx > x%, )\ dy™
oy — oy i

+
_ OMB*(x > x°, ") N AIMB (x > x°,-) dyM*

dx oy M= dx
—_— —

B — for x>x°

c//(yM*) _ aMBA/I(x > x’, ) dVM*
8yM>k dx

: (B9)
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_ OMBY (x> x°, ") N AIMBM (x > x°,.) dy™
- dx dy A dx
+ +

(B10)

Given the signs of the above terms (which I will show in the next step), it
is clear that d;—:* < 0: Suppose not; then by (B10), it follows that d’;—:* > 0,
which, by (B9), implies that d;—;* < 0; a contradiction. Therefore, d;—;* < 0.

The following arguments show how to determine the signs of the above
terms, respectively. First, given that 3/4 < 7 < yM* < y4 <1, tedious al-
gebra shows that (where o indicates that both sides have the same sign):

IPE! (x> x°,-)  OPE}(x > x°,")

8)/A* 8)/‘”*
IPES (x> &%) 2(y™)2(1+4p™) 201 —yM)2(1 4401 —y™))
8)/A* - (27/1\4* + yA*)Q [2(1 — )/M*) +(1- yA*)]Q
> 0;
APEN (x> ') _ o me_ ) [ ™ (1= y*)? }
dy M= (2y My A%)2 ' [2(1—y M) + (1 — pA*)]2
o yM* _ ]/A*<O;
aRE/\(x > xu7 ) _ (2 e 1)2 |: ()/M*)‘z (1 _ yM*)Q ]
ayA* - Y (QVM* + VA*)S [2(1 - yM*) +(1- VA*)]B
(1 _ VM*)2 ()/M*)‘Z ]
2 2 Ax 1 _
+ ( 4 ) [[2(1 _ )/M*) + (1 _ yA*)]Q (QVM* + VA*)Q
(1 _ )/M*)‘z (VM*)2 ]
202y™ —1 -
> 22y ) [[2(1 “ M) (1 — A2 (2 M g A2
I VA* _ yM*
> 0;
8RE“(x > xn’ ) B (2 o 1)2 |:_ )/A*VM* 3 (1 _ ]/‘*)(1 _ VM*) ]
aVM* =&y (QVM* + yA*)B 231 — 7/M*) +(1-— ),A*)]z
< 0

3REM(X > x°, ) _ Q[yM* + VA*(] _ VA*)][(VA*)‘Z + }/M*(‘L)/A* _ 1)]
dy - (2y M* 4 pAx)3
Q2= yM) + A=y A = M) (L= 41—y ™) — (1=y™)?]
(2(1 _ VM*) + 17)//4*)3

> 0;

AREM (x> x°,-) Asx
T =-202y™-1)

< 0.

yA*(yM*_"_yA*(l_yA*)) (1 _ )/4*)(1 _ ]/M*-‘r(l _ VA*)2):|
(2)/1‘1*4’,7/‘4*)3 (2(1 — VW*)+17V‘\*)‘3
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The rough economic intuition for ‘”;E# > (0 and de{,() < 0 is that,
keeping the other type’s equilibrium precision constant, the higher (lower)
the y4* (yM*), the larger the precision differential between the two types,
then the more effective the investor’s updating about the analyst’s type, and
hence the higher the type J analyst’s reputation effect. Furthermore, the
more effective the investor’s learning about the analyst’s type, the higher
the expectation of the aligned analyst’s posterior reputation (because the
expected reputation improvement of the aligned analyst is higher),\ which
leads to a bigger second-period precision effect PE; (-). That is, %i() >0

nd agf%(*) < 0. In contrast, the investor’s response to the analyst’s differ-

ential report in the first period, a; (1) — a;(0), is increasing in either type’s
precision y/*, ] = A, M, given that both types of analysts truthfully commu-
nicate in the first period.

Note that MBM(x > x% ) = xREM(x > x’, -). Therefore,

AMBM(x > x°,) IREM (x> x°, )
b%

= > 0,
AMBM (x > x°,-) AREM (x > x°, )
=x ‘ <0,
8VM* 3)/1\/1*
AIMBM(x > x°,)

= REM(x > x°,-) > 0.

0x

Hence the signs of the terms in (B10) are verified.
Given that MBA(x > x°,-) = (1 — x)PE‘f(x > x%, ) + xPEfg(x > x%, ) +
xRE4(x > x°,-), then

IMBA (x > x°,-)

e > 0,
IMBA(x > x°,-) dPE (x > x°, )
= ()
ayl * ayl k
3PEQ(x > x%, ) ORE(x > x°,-)
X

3y M+ x 3y M+ )
IMBA(x > x°,-)

= —PE! (x> x°,-) + PES (x > x°,-) + RE* (x > x°, -).

ax
. . : A o . 9MB o .
To determine the signs of ¢’ (y**) — aMBai/’fjx‘), aMB é’;”’), and
p A o . .
%*’), the proof is much more involved. So I break down the proof

into small steps respectively.

(I) To show that, for ¢”(y) > a, where a is a positive bounded number,
IMBA (x> x°,-)

< 0.
x
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Proof.
(i) FirstIargue that —PE{ (x > x°,-) + PES (x > x°,-) <O0.
PEN (x> ") = (1) — a1 (0) = y™ +y™M* — 1,
PE} (x > x°,-) = y™[aa (1, A(0,0)) — a2 (0, A(0,0))]
+(1 = y™) [a(1, A(1,0)) — a2 (0, A(1,0))]

4
< a (1,)»2 = 5) — a2 (0)

10

M 1

< y4*+y

The first inequality derives from the fact that A(1,0) < A(0,0) <

and ap (1, L9) is increasing in Ae. The second inequality is due to %

)_/<)/M*<]/A*<l.

IA <

(ii) Second, I argue that, if the equilibrium precision differential A
y** — yM* is smaller than some positive threshold A, % =
—PE}(x > x°,-) + PES (x > x°, ) + RE*(x > x°,-) < 0.

Clearly if A=0, RE'(-)=0, and MEl=x's) _ _ppd) 4
PE?() + REA(-) < 0. Then, by continuity, there must exist a thresh-

old A; > 0 such that for A < Ay, aMB‘;%) < 0.

(iii) Third, I show that, if ¢"(y) > 1/Ay, the equilibrium precision differ-
ential A < A;.

By equations (B3a) and (B3b), we get:
™) = (™) = (1= %) PE () + xPE3 (1) + xRE"(-) — xRE™ ()
< (1 — x)PE}(-) + xPE5(+)

<1

The first inequality derives from REA(-) < REM(.). The second inequal-
ity is due to the fact that both PE;(-) and PE;(-) stem from the impact
on the investor’s decision in each period by changing report. Given that
a;(1) — a;(0) < 1, such impact is smaller than 1.

By mean value theorem, ¢’ (y**) — c’(y“‘f*) = ¢’ (8) (y* — y™M*) for some
§ € (yM*, y*). Therefore, if ¢ (y) > 1/A; for any y, A =y — yM* <
1/¢"(8) < Ay. Since A is positive and bounded away from 0, 1/A; is a
positive bounded number.



164 X. MENG

Combining the above three steps, I show that, if ¢"(y) > a, where a >
1/A4, the equilibrium precision differential A < Ay, which implies that

dMBA (x > x°,-)

3 =—PEf(x> x”,-)+PEQ(x> x’, )+RE (x> x°,-) < 0.
x

(II) To show that, for ¢ (y) > a, where a is a positive bounded number,

OMBA (x > x°,-)

ayM* <0.
Proof. First, note that
ZMBA (x > x°, )
ayﬂf*ax
_ BPE{‘(x > x%, ) n 8PE§‘(x > x%, ) n AREA(x > x°,-)
- ayM* 8)/M* 8)/M*

< 0.

. aMBA o) . . .
That is, %#’) is decreasing in x. Recall that x” > x* (the proof of

Proposition 2), therefore, here x > x° > xT, and

IMBA (x > x°,-) 8PE‘f(x > x°,+) BPEQ(x > x%,-)
9 M = (1 - X) M + (X) M
Y dy dy
AREA (x > x°,-)
O
IPEY (x > x°,-) APES (x > x°, )
+ 1 ’ + 2 s
IREA (x > x°, )
+ 9
+(X ) a)/M*
APES (x > x°, ) AREA (x> x°, ")
— + + 2 ’ + ’
= =)+ ) = T () 5

< x+[REM(.) L OPE (x> ') OREN (x> ') }

8)/NI* ayM*

Where the last inequality stems from (B5).

IfA = y%* — yM* goesto 0, REM () — 0. Then, by continuity, there must
exist a positive number As (bounded away from 0) such that, for A < Ao,
BMB(;(* < 0. Therefore, following the same argument as in part (I),

v N _
there must exist a bounded number 1/Ay such that, if ¢’ (y) > 1/As, A

: oMB* 0,
is small enough to ensure % < 0.
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(IIT) To show that, for ¢”(y) > a, where a is a positive bounded number,
OMB* (x > x°,-)

" Ax
¢y — 3y > 0.
Proof.
(i) First, I show that
IMBA(x > x°,-) 9 )aPE;‘(x > x°, ) APE) (x > x°,-)
=1—-x X
ayA* a)/A* a)/A*
AREA (x > x°,-)
+x—
8VA*
8PE’{‘(x > x%, ) BPEf;(x > x%, )
ayA* ByA*
AREA (x > x°,-)
8)/A*
M\ 2 1 4 M\ 2
L Ayt

(2)/[\4* + yA*)S
f()/"‘*,)/M*)
(1 _ )/M*)Q(l + 4(1 _ yM*))Q
(2(1 — VM*) +1— yA*)S

Ax

+

g(yay M)

Note that, due to 3/4 < yM* <y < 1,
Sty = (VM*)Z} i zM:)Q
2y M+ y2)s
(yM)2(1 + 4yM)?
(2 M+ J 5 Mx)3
(14 4y1%)?2
97y M
(144%1)2
97 % 3/4
100
T
(1—y™)*(1 +401 —y™))*
(1 —y™M)2(1 441 - p™))?
21 —y*) +1—yH)?
(1—3/4)2(1 +4(1 — 3/4))?
(2(1 —y®) + 1 —y)?
1

Y

/\/I*) _

gly™,y
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Hence
IMBA (x > x°,-) 181 1
dyix 81 108(1 — yA*)3°
(ii) Second, I aim to show that, for ¢’(y) > a, where a is a positive
bounded number,

CN()/A*) _

- C”(]/A*) _

181 1
" Ax

S S )
CO) T T s =y

Note that, by (B2) and the assumption that ¢/(y) = 0,
(™) —d(y) <3/2

By mean value theorem, ¢ (y*) — ¢/(y) = ¢”(8) (y** — y) for some § €
(7, y*). Therefore, if ¢’ (y) > a for any y,

Ax - 3 3
y¥—y < < —
2¢"(8) 2a
3
& ]/A* <)—/+_
2a
Hence, if ¢’ (y) > a,
v As 181 1 181 1
V) T e T oS T 0 o 5 -
81  108(1 —y™*)° 81 108(1—y — )3

2a

h(a)

Given that A(a) is increasing in a and lim,,« A(a) — oo, there must
exist a bounded number a’ such that A(a’) = 0. That is, if ¢’ (y) > a°,

v Ax OIMBA(x > x°,-) v Ax 181 1
¢ (y™) — >y - —————— >0
dy A 81  108(1 — y4*)3
Finally, pick @ = max{3, 1/Ay, 1/Ay, a°}. [ |

PROPOSITION 5. There exists a positive bounded number a such that, if ¢’ (y) >
aand " (y) < g—‘ga, that is, the analyst’s information acquisition cost function is
sufficiently convex and the third derivative of the cost function is not too large, then
the investor’s welfare is nonmonotonic in the analyst’s future concerns x:

(1) If x < x°°, the investor’s welfare is increasing in x. That is,
dUOI (x < x°%)
dx

(2) If x > x°, the investor’s welfare is decreasing in x. That is,

> 0.

dUOI(x > x%)

< 0.
dx
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Proof. Define V! (L, y**) as the investor’s second-period expected utility
(calculated at the beginning of the second period) with posterior analyst
reputation Ay and aligned analyst’s equilibrium precision y4*_ Note that
y™M* does not affect V/(-) because the misaligned analyst always reports 1
in the second period, independent of her precision. Hence:

1 S
Vi, y™) = —§(y“*12 +1— o) [as(1, ko) — 177

1 o
51 Y ) holas (0, Ao) — 117

1 Ax 2
_5((1 — YA+ 1—2ro)[as (1, Xo) — 0]

1
—§yA*A2[aQ<0, r9) — 012

[T4+2(y™ = 1)y™Ire — 1
2(2 — Aa)

It’s easy to show that V/(:) is increasing and convex in As. Also V/(-) is
increasing in y*.

(1) If x < x°°, then, by Proposition 3, the equilibrium is such that, in the
first period, the aligned analyst truthfully communicates and the mis-
aligned analyst always reports 1. Thus the investor’s ex ante expected
utility is as follows:

1 . )
Uj (x < x”) = z(y‘”‘* +D[—(ar(l) = D*+ V(A1 1), y™)]

1
+7 (1 Y = (a1 (0) — 1) 4+ VI(A(0, 1), y™*)]

+}1<1 — ™+ D= (ar (1) = 0)*+ V(A1 0), y*™)]

1
+ZVA*[—(G1 (0) — 0)* + V' (A(0,0), y*)]

1
= [~ +20 - Yy )]

=W (y*), First Period

1 1 1
o | Vige=1,9") + ™ + 1)V | @ =y s
1 2=y 4 1+ Y Y 1+ 7

1—y/

-wo4, Second Period

Apparently, for x < x°, x affects U/ (-) indirectly through y** alone.

dUf (x < %) dWi(y™) n dWa (y™)
dyA* d]/A* d)/A*
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380320 +2)?
> 0.
Recall that, by Proposition 4, when ¢"(y) > a, % > 0 for x < x°°.

Therefore,
dU(f(x <x") dUOI(x < x°%) dy™ -
dx dy** dx
(2) If x > x°, then, in equilibrium, both types of analysts truthfully com-
municate in the first period, thus the investor’s ex ante expected util-

ity is as follows:

0.

1 .
[gw“* + y‘“*)] [—(a (1) = D2+ V(A 1), y™)]

U(f(x>x0) =

1 1 y )
+5)1- §<y”* + y‘”*)] [—(a (0) = 1)* + V/(A(0, 1), )]

1[ 1
+5|1-50t y“”*)] [—(ar (1) = 0)* + V/(A(L 0), )]

111 y 5
+5 5(%* + y‘”*)] [—(a (0) —0)? + V'(A(0,0), y*)]

1 y 1 :
— |:_§(VA* 4 }/M*)(l _ §(J/A* 4 )/M*)):|

=7 (y*.y), First Period

1. ™ 1 " 1 " M 1 A
+ Q(V" +yMv! = v+ (1 - §()/'4 + M )) Vi — 1= M S .
147 1+ =L
e

V"*

5y M Second Period

If x> «°, then «x affects ¢/ () indirectly through both y* and y*+. The proof
then includes the following three steps: Step (i) shows how ¢/ () is affected
by y* and y**; Step (ii) shows how y** and y** are affected by x; Step (iii)
combines the first two steps and shows how « affects ¢ () .

Step (i): To show that
8U01(x>x”) BUOI(x>x")
>

> 0.
BJ/A* ay'\/[*
Proof. It is straightforward that
L () _am() _yMtyM -1

ayA* - 8)/"”* 9
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Also,
1%() _ 1 [8 I e o WUt Tt G VR O W +4y‘”*>2]
ayA* - 4 y (2(1 — J/IW*) + (1 — )/A*))Q (21/1\1* + VA*)Q
1 . (1 _ VM*)2(1 + 4(1 _ )/M*))2 (VM*)2(1 + 4)/1\{*)2
S ) T
4 (2(1 —_ )/M*) + (1 — y1\4*))2 (lew* Jf_ ‘J/A‘/I*)-
1
= —(2 M ~1
32y )
> 0.
The first inequality arises from the facts that y4* > y™* and %Z;ﬁ;) is in-

creasing in y*.
At the same time,

02%() _ Cy* =D (™ = ™) (™ =2y + Qy™ = 1)y™)
8)/M* 2(2VM* + )/A* _ S)Q(QVM* + yA*)Q
@yt = D™ — ™) By = 3)y ™

2(2)/M* + VA* _ 3)2(2)/1\/1* + VA*)Q

< 0.
Therefore,
8U0’(x> x%) BUOI(x> x%) 0% () 0Z(")
- = - > 0.
3)/A* 3)/M* 87/A* 3VM*
And tedious algebra shows that
07%() , 4 M 97Z(-) 1
M) > 1,3/4) = ——.
ayl\/l* ( ) - ayM* ( / ) 50
Therefore
anl(x > x°) 0Z1(:)  0Z%(") 1 1
= >—-——>0.
8)/]\/[* 8yM* 87/1’\/1* 4 50
Step (ii): To show that, if ¢"(y) > aand ¢ (y) < %a, then, for x > x°,
d]/A* dyM*
< 0.
dx dx

Proof. If x > x°, adding (B9) and (B10), we get
") OMBA(-) OMBM(-) dy™
c _ _
4 87/A* a)/A* dx

=0
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. M 8MBA() 8MBM() d Mx
oM - - E

8)/M* 8)/M* dx

=G, >0

= —PE (x> x°,-) + PES (x > x°, )
+RE (x> x° ) + REM(x > x°, ).

Following the similar argument as the proof of Proposition 4, I argue that
there exists a bounded number 1/A3 such that, if ¢ (y) > 1/As, the equi-
librium precision differential A = y#* — y™* is smaller than some positive
threshold Ag, and as a result —PE‘{‘(-) +PE§(~) + REA()+REM(\) < 0.
Thatis, G2 + G2~ < 0.

dx
e .
Z— < 0 for x > x°. Therefore, if G, < G,

By Proposition 4,

d]/A* d]/M* d)/A* dyM*
C + G <C + G < 0.
*dx Tax N dx *Tdx

Ak Mx*
Put differently, a sufficient condition for ddy—x + 'WW < 0is that G < Go.

G <G
. . IMBA(- IMBM (. IMBA(- IMBM (.
o ) — (M) < ()+ () () )
8VA* 8VA* 8)/1\/1* ayM*
‘ dMBA(- IMBM (. IMBA(- IMBM (.
& "(8) (™ — My < () () ‘ () ()
ayA* 3)/“‘* ByM* 8)/M*
& @)y —y™) (B11)
dPEJ() ORE(:) OREM() 0PE{(-) ORE"() ORE™()
=X 3)/A* aVA* + 87/A* - 8VM* - 3VM* - BJ/M*
Q)

Note that x > x° > x* > % (by (B6)), and due to 2 <y < yM* <y <
1,

APES(-)  PES(-)

Q() > a)/A* aV,M*
2(}/1\4*)2(1 + 4)/M*) 2(1 _ yM*)‘Z(l + 4(1 _ VM*)) _ (QVA* _ 1)(1 _ yA*)2
> 2 Mx* Ax)2 2 1_ M 1_ Ax\12
2y 4y ™) 201 =y™) + A =y™)]
- 202 A+ 4™ (A —py™)P248(1—y™) — @2y —1)]
(QVM* + VA*)2 [2(1 — )/M*) +(1— yA*)]Q
- 2(y1\4*)2(1+4y1¥1*)

(QVM*_'—VA*)Q
23/92(1+4%3/4) 1

@2x1+1)2 2
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Therefore, a sufficient condition for (B11) to hold is that

25
CW(S) (J/A* _ )/1'\/[*) S - (Bl?)
58
Note that, if ¢ (y) > a, y** — yM* < % Hence a sufficient condition for
(B12) to hold is that

5
&y < i‘s“’ for e (¥, 4.

Put everything together, if ¢”(y) >« and " (y) < 254, then oty

My 58 dx
e <0, o ,
Now a = max{3, 1/A1,1/Aq, a’, 1/As}.

d}/M*

Step (iii): Finally, to complete the argument, if d;—:* + =

< 0, then

dUOI(x > x’) BUOI(x > x°) dyt* n BUOI(x > x°) dy™M*

dx oy A dx oy M= dx
P l]()] (X > xn) dyA* dyM*
< +
oy M= dx dx
< 0.
4The first inequality stems from 8[‘7"13(;,;36”) a[(:;;x‘zx) > 0 (Step (i)) and
2= < 0 (Proposition 4). [
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APPENDIX C

A Numerical Characterization of the Equilibrium

0.92 T T T T T T T
kA
oo T* M N
|
088} ] =i
! ]
1 i
0861 3 .
I
0.84| ! g
~
0.82 -
0.8} -
0.78} -
0.76 “l —
0.74 I L 1 I L I | L I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
X
. Region II: Region III: Pure
Region I: Babbling Reporting
Pure Regortmg Strategy Reporting Strategy
UlA(l) =1 Strategy (1) =1
o1 (0 =0 af'(0) = 0
op (1) =1 o) =1
07(0)=1 M) =0

FiG. Cl.—Numerical characterization of the equilibrium when
For this figure, the default precision y =3/4, and the information acquisition cost
function is ¢(y) = 2(y — 7)*. The reporting strategy listed in this figure refers specifically to
the first period. The analyst’s second-period reporting strategy is the same for all values of
x: the aligned type reports truthfully and the misaligned type always reports 1. If I assume
instead that lim,_,; ¢'(y) € (0, ¢), then in Region II there may exist informative equilibrium
in which the analyst plays a mixed reporting strategy in the first period.

lim,_; ¢'(y) = 0.
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