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Abstract

We propose a model in which employees differ in both skills and ethics. Employees receive a private, non-
verifiable signal about the quality of their project, and decide whether or not to undertake it. Skilled
employees lead more projects to success than unskilled ones. Ethical employees internalize the overall costs
and benefits of a project whereas strategic employees make their decision based solely on personal rewards
(i.e., future wages). Hence, both skills and ethics are valuable to firms, which is reflected in how employee
wages vary with firms’ beliefs about an employee’s type given his history. The model’s main tension comes
from the fact that a strategic employee keeps the option of showcasing his skills when he undertakes a project
whereas, since ethical employees drop all negative-NPV projects, he improves his ethical capital when he
drops a project. We characterize equilibrium employee decisions and wages and derive comparative statics,
first in a one-period model with exogenous wages and then in a two-period model that endogenizes the value
of skills and ethics. An inefficient equilibrium emerges when ethics are not prominent or skills are highly
valuable to firms. In this equilibrium, skilled employees undertake more negative-NPV projects than their
unskilled counterparts, as they rely on their skills to recoup the bad information they initially receive. In
this way, the presence of ethics among some employees disciplines the behavior of strategic ones to make
decisions more aligned with overall value. Because the disciplining effect is stronger on low-skill employees,
the need for interventionist governance solutions is reduced.

*The authors would like to thank Steve Tadelis and Felipe Varas for their comments and suggestions on
early ideas related to this project. Also providing useful comments and suggestions were seminar participants
at Duke University, the Toulouse School of Economics, the 2017 Labor and Finance Workshop at the Stanford
Institute for Theoretical Economics (SITE), the 2017 Summer Conference of the Finance Theory Group, and
FINRA. All remaining errors are the authors’ responsibility.

"Leeds School of Business, University of Colorado at Boulder, Campus Box 419, Boulder, CO 80309,
prof.brendan.daley@gmail.com

fFuqua School of Business, Duke University, 100 Fuqua Drive, Durham, NC 27708-0120,
sgervais@duke.edu

$Please note that this paper is still work in progress. In particular, the proofs to the paper’s various
results are not all included in this version.


mailto:prof.brendan.daley@gmail.com
mailto:sgervais@duke.edu

1 Introduction

A critical issue in the study of organizations and corporate governance is that of preference align-
ment/misalignment between employees and the overall organization or shareholders (Shleifer and
Vishny, 1997; Becht et al., 2003; Gibbons and Roberts, 2012). For concreteness, consider a manager
who faces the decision of whether or not to undertake a risky project and who possesses private
(non-verifiable) information regarding the likelihood of its success. A skilled manager is more likely
to produce successes. Hence, if future wages are increasing in the market’s perception of his skill,
a strategic manager has an incentive to undertake projects to avoid being perceived as unskilled,
even if the project’s likelihood of success implies a negative net present value for the firm.

Problems such as this one have motivated the study of incentive instruments potentially available
to the firm, such as performance contracts or costly technologies for monitoring/auditing. In this
paper, we explore a different channel, based on two-dimensional heterogeneity in agents, with
wages based only upon expected future productivity (as suggested by Fama, 1980, and formalized
by Holmstrém, 1999).

It has been well documented empirically that workers vary not only in skill, but also in their
commitment to the success of the firm overall.! Suppose then that an ethical agent always under-
takes a project if and only if doing so creates positive expected (net) value for the firm. It is clear
that such an attribute is valuable to employers.? However, if the main differentiating behavior of
these agents is undertaking projects less often, then they can be very easily imitated by strategic
agents.

Hence, the two dimensions of heterogeneity potentially create a tradeoff for strategic agents.
Undertaking projects may increase the perception that they are skilled, whereas forgoing projects
may increase the perception that they are ethical, both of which are valued by the market. We seek
to understand how this tension resolves in equilibrium and the extent to which the presence (and
value) of ethics among some agents decreases the desirability of the more interventionist instruments
described above.

Notice that there are two elements endogenously determined in equilibrium: (i) given market
values for skills and ethics, agent strategies must be optimal and market perceptions based on
outcomes must be consistent with these strategies; and (ii) the market value for skills and ethics
must be consistent with what types do in equilibrium. In the paper, we tackle these issues in

sequence. We begin by characterizing the equilibrium component in (i) with exogenous market

!"Within the Management literature this documentation is categorized as observed “normative organizational
commitment” (Meyer and Allen, 1997; Meyer et al., 2002; Jaros 2007) and “organizational citizenship behavior
(OCBO)” (Bateman and Organ 1983; Williams and Anderson, 1991).

2Such an agent bears resemblance to the “friendly” agent in Sobel’s (1985) more abstract model of “credibility.”



values for skills and ethics. We then endogenize these values, as described in (ii).

We start our analysis with a one-period model in which a firm hires an agent to make an invest-
ment decision in a single project on its behalf. The agent’s function within the firm involves the
observation of a private signal about the profitability of the project and the subsequent decision as
to whether or not to invest in this project. Unlike the classic principal-agent model of Ross (1973)
and Holmstrom (1979) in which the agent’s incentives are realigned using contracts that are con-
tingent on publicly observable outcomes, we assume that the agent’s motives are rooted in his
reputation. That is, as in career-concern models (e.g., Harris and Holmstrom, 1982; Holmstrom,
1999), the agent cares about how the firm will value him in the future based on decisions that he
makes now.

Our main innovation comes from the fact that the agent’s type is two-dimensional: the agent can
be skilled or unskilled, and he can be ethical or unethical (or strategic). The skilled agent is more
likely to lead a project to success, while an ethical agent makes the investment decisions that the
firm would like him to make even if it is not always personally advantageous to do so. We assume
that these traits are drawn independently from a population, and that only the manager himself
knows the realization of this draw at the outset. However, because both traits are valued by the
firm, the agent knows that his actions during the period will allow the firm to form posterior beliefs
about his skills. In the first part of the paper, we assume that the agent’s payoff is exogenously
specified based on these posteriors by the firm. In particular, his payoff is assumed to be linear in
the posterior probability that he is skilled and the posterior probability that he is ethical.

Although the agent would like to be be perceived as skilled and ethical, convincing the firm
that he is both is difficult. Indeed, an agent who passes on a project looks ethical, but he also
foregoes an opportunity to showcase his skill which comes into effect when undertaking the project
and leading it to success. Similarly, the investment into a project allows the agent to advertise his
skill but, since ethical agents are on average more conservative in their investment decisions, such
investment tend to be associated with lower ethics. This tension is captured in the model by the
fact that investment decisions are based on profitability signals that are observed privately by the
agent before he makes the investment decision.

We show that there are two equilibria to this game. In the efficient equilibrium, all agents,
ethical or not, follow the investment policy that the firm would like them to; that is, they invest
in the project if and only if its net present value is positive. In this equilibrium, the firm learns
nothing about the agent’s skill or ethics, and so compensation is outcome-independent at the end
of the period. As we show, this equilibrium can be highly unstable in that even an infinitesimal
preference for empire-building (i.e., a private benefit for undertaking projects) on the part of the

manager leads to a vastly different equilibrium. We formalize this stability concept by defining an



equilibrium to be robust if it is the limit equilibrium as the agent’s private empire-building benefits
go to zero.

Ultimately, this robustness concept rules out the efficient equilibrium when agents who are
skilled and unethical are valued more than agents who have average skills and ethics, a condition
that we refer to as (C1). The reason is that, when this condition holds, a small private benefit from
undertaking a project rewards the skilled-unethical manager in two ways when he chooses to invest
in a negative-NPV project: not only does he realize this private benefit, but he also makes the pool
of managers who undertake projects more valuable. Indeed, this pool then goes from being average
in skill and ethics to being closer to just skilled (and unethical).

When (C1) holds, the unique robust equilibrium is inefficient. In this equilibrium, strategic
agents undertake some negative-NPV projects, despite the fact that such projects are detrimental
to the firm. Interestingly, skilled agents undertake such projects more often than unskilled agents
do. This is due to the fact that, for them, the higher probability of success means that the ethical
component of their reputation is less likely to take the hit that comes with failure. Intuitively, their
information tells them that they start with a strike but, because of their skill, these agents bet on
their ability to recoup this initial setback.

Unskilled agents, on the other hand, more often choose to side with ethical agents and improve
their ethical capital by dropping negative-NPV projects. For them, the high risk of looking both
unskilled and unethical when they fail pushes them to be more conservative than their skilled coun-
terparts. This is not to say that they never undertake negative-NPV project, however. Indeed,
all inefficient equilibria have the unskilled undertake a fraction of negative-NPV projects as, were
it not the case, failure would come with an undue boost in one’s skill reputation. Realizing this,
unskilled agents play a mixed strategy that balances the skill reputation they get from failure with
the ethical reputation they get from dropping projects. As we show, the inefficient equilibrium
becomes less inefficient (i.e., strategic agents undertake fewer negative-NPV projects) when skilled
agents are difficult to imitate because they are vastly superior to unskilled agent, when the pop-
ulation is known to have few ethical agents, and when few projects have a positive net present
value.

As mentioned above, the payoffs associated with perceived skills and ethics are exogenous in
this one-period model. The second part of the paper seeks to endogenize these payoffs by adding
a second period to the model. That is, if skills and ethics are valuable to the firm, they should be
associated with better investment decisions and results in the second period. Thus agents who can
improve their two-dimensional reputation can presumably extract more surplus from the firm in
the second period, and this is what drives their first-period incentives.

We also use the two-period model to capture the idea that some firms and industries have better



prospects (i.e., higher project payoffs) and that investments in some firms and industries are more
committed than in others (i.e., more of the capital must be invested up front, before anything is
learned about the project). In this context, we show that the model in which the firm hires an
agent to manage one project per period for two periods naturally maps into the one-period model.
Specifically, we show that the value of ethical agents comes from the option value of the project’s
cost (i.e., it is incurred only when the project is worthwhile), while the value of skilled agents comes
from the higher likelihood of project success. Thus ethical agents tend to be more valuable in firms
whose investment is more gradual and contingent on intermediate information. Skilled agents, on
the other hand, are more valuable in firms that cannot easily reverse their investments (something
that unethical agents do not do well) but that have larger project payoffs.

We finish the paper with a version of the two-period model that allows the firm to allocate the
agent to one of two jobs in each period. In particular, after the firm learns about the skills and
ethics of the agent through first-period outcomes, it has the option of redeploying his services in a
job with firm payoffs that hinge largely on ethics or a job in which the payoffs are mainly driven by
skills. This version of the model no longer naturally maps into the one-period model, as the option
component that comes with the firm’s job assignment implies that the compensation schedule of
the agent depends on first-period outcomes. In a sense, the firm can undo some of the strategic
actions that the agent takes in the first period in order to improve his perceived skills and ethics.
Of course, in the first period, the agent anticipates these job allocation decisions and so his first-
period strategy determines not only the firm’s updating process (as before), but also the job and
compensation scheme that the firm will subsequently adopt. One important result that emanates
from this two-job model is the fact that agents tend to be more aggressive in their cheating (i.e.,
undertake more negative-NPV projects) as the two jobs become more dissimilar. That is, when the
payoffs from the two jobs are very different for ethical and unethical agents, the unethical agents

find it more optimal to game the system.

2 The Basic Model

2.1 The Economy

Consider a one-period model in which a principal (the firm) hires an agent (e.g., a CEO or, more
generally, an employee) to make an investment decision on its behalf. The firm’s only project
requires an initial investment of k£ > 0. Its end-of-period payoff 4 is either one or zero, which occur
with probabilities p and 1 — p, respectively. The firm does not observe p; only the agent does.
Once he observes p, the agent decides on whether or not to undertake the project. Without loss of

generality, the discount rate is assumed to be equal to zero.



The project is good with probability ¢ € (0,1) and bad with probability 1 — . When the agent
learns that the project is good, he learns that it will succeed with probability p = g > k; that is,
the project’s net present value is then ¢ — k > 0. When the project is bad, the probability that
it will succeed is equal to § € {h, ¢}, which represents the manager’s skill. Ex ante, the agent is
skilled (5§ = h) with probability ¢ € (0,1), and unskilled (5 = ¢) with probability 1 — ¢; this skill is
known by the agent, but not by the firm.? We assume that 0 < ¢ < h < k so that all bad projects
have a negative net present value; that is, the firm would prefer not to undertake such projects,
whether they are led by a skilled or unskilled manager.

In making the investment decision on behalf of the firm, the agent is guided by either his ethics
or by the payoffs that he strategically maximizes. Specifically, we assume that a fraction ¢ € (0,1)
of agents are ethical (¢ = e) and that a fraction 1 — ¢ of agents are unethical (¢ = u); only the
agent knows whether he is ethical or not (we also refer to unethical agents as strategic). Following
Etzioni (1988), Rabin (1995), and Sen (1997), we assume that ethical agents face moral constraints
when they make investment decisions on behalf of the firm. In our model, these agents behave
exactly like the firm would like them to: they undertake the project if and only if they observe that
p = g. Strategic agents, on the other hand, only consider their own payoffs in this decision.

For exposition purposes, we initially assume that these payoffs are specified exogenously, but
we dedicate section 4 to endogenizing them. The payoffs are set to capture the idea that agents
care about how their skills and ethics are perceived by the firm, or more generally in labor markets,
at the end of the period. That is, as in the models of Holmstrom and Ricart i Costa (1986),
and Holmstrom (1999), the career concerns of agents guide their decisions. However, we add the
possibility that agents care not only about how their skills are perceived, but also their ethics as in
Sobel’s (1985) work on credibility. As we shall see, this dual concern creates unavoidable tensions:
agents who are intent on looking skilled do so at the risk of losing their reputation for being ethical.

Let us define the full information wage z4 as the wage the agent would receive in a (fictitious)
second period if his skill and ethics were known to be § = s € {h, ¢} and € = ¢ € {e, u}, respectively.
For the one-period version of the model, we assume that these four wages are specified exogenously.
However, since these wages are meant to represent the value that an agent of skill s and ethics ¢
is expected to create in the future, a formally introduced second period will serve to endogenize
these quantities in section 4. For now, we only impose the restrictions that zp. > zp, > 0 and
Zhe = zge > 0, which are meant to capture the idea that agents who are both skilled and ethical

are bound to be more valuable to firms than agents who exhibit only one of the two traits. As we

3Note that the model is unchanged if we assume that the manager learns his skills only in the eventuality that he
faces a bad project. In this alternative setup, the manager privately learns how fit he is in potentially fixing the bad
investment opportunity draw that he has inherited.



shall see in section 4, these restrictions endogenously come about when a second period is added
and agents are paid according to the value they create for the firm. Finally, we normalize the value
created by agents who are unskilled and unethical to zero: zy, = 0. Implicitly, this captures the
idea that such agents are easy to find and only the presence of at least one trait, skill or ethics, can
create firm value.

Let Q denote the information set that is publicly available at the end of the period. Because
the agent’s skills and ethics are privately known, the set Q includes whether or not the project
was undertaken and, if undertaken, whether or not it was successful. That is, from the public’s
perspective, three outcomes (or states) are possible: success (2 = S), no investment ( = N),
failure (2 = F). The firm’s net profit from the project in each of these states is 1 — k, 0, and —k,
respectively. In what follows, we use P to denote the probability Pr{§ = 5,6 =¢| Q} of each
skill-ethics pair at the end of the period, and we assume that the agent’s end-of-period payoff is
given by

Wea EzhePr{§:h,§:e\Q}+zzePr{§:€,§:e[Q}—i—zhuPr{E:h,é:u\Q}

= Zhe Pg};e + Zye Pée + Zhu szm (1)

Note that, although the full information wages (z4) are specified exogenously, the payoffs that the
agent receives in the various states (Wg) are endogenous. Indeed, since the posterior probability of
each skill-ethics pair depends on the endogenous choices that agents make, these probabilities will
eventually be determined in equilibrium. In fact, each of the three outcomes will be associated with
a different public update about the agent’s skill and ethics. In this sense, (1) implicitly assumes
that different combinations of skill and ethics are worth a different amount to the agent.

Finally, we assume that agents have private empire-building motives, in that they get a payoff
boost of b > 0 when they undertake the project. As we shall see, this private benefit only serves
to break ties in the equilibrium analysis. In fact, throughout the paper, we will assume that this
benefit is arbitrarily close to zero. We also note that, although ethical agents receive this private
benefit when they undertake the project, they do not factor it into the investment decision they

make on behalf of the firm.

2.2 Strategies and Updating

An agent of skill s € {h, ¢} observes p € {g,s} and must decide whether or not to undertake the
project. Since ethical agents always act in the best interest of the firm and g > k > h > £, they
invest in the project if p = g and refrain from doing so otherwise. Strategic agents of skill s choose
a mapping as(p) from B = {g,s} to A = {I,N} (for Invest and Not invest, respectively). We

allow for (and indeed find) mixed-strategy equilibria. To economize on notation, we denote the



equilibrium (mixing) probability that an agent who observes p = p € {g, h, ¢} chooses to undertake
the project by o, € [0,1].1

The probability that an agent of skill-ethics type {s,e} undertakes a project that succeeds (or
fails) depends on how often he undertakes the project and on his success rate when he does. Ethical

agents of either skill undertake the project only when p = g, and thus

Pr{S|§:S,€:e}:Pr{ﬁ:g}Pr{g:Hﬁ:g}:qg, (2a)
Pr{F|s=scé=e} =Pr{p=g}Pr{=0|p=g} =q(1—g), and (2b)
Pr{N|§:8,€:e}:Pr{ﬁ7£g}zl—q. (2¢)

Strategic agents, on the other hand, do not necessarily undertake the project only when p = g. For

them, we have

Pr{S|s=sé=u}=Pr{p=glo,Pr{g=1|p=g} +Pr{p=s}o,Pr{g=1|p=s}
= qgog + (1 = q)sos, (3a)
Pr{F|s=sé=u}=Pr{p=glo,Pr{g=0|p=g} +Pr{p=s}o, Pr{y=0|p=s}
=q(1—glog+ (1 —q)(1 —s)os, and (3b)
Pr{N|s=sé=u}=q(l —0y)+(1—q)(1 —05) =1—qoy— (1 — q)os. (3¢)

The updated probability that an agent who experiences an outcome of Q2 € {S;N,F} is of
skill-ethics type {s,e} is obtained via Bayes’ rule,
Pr{Q|5=sé=c}Pr{5=s}Pr{e =¢}
ZSIE{}LZ} Ea’e{e,u} PT{Q | § — S/,g — 6/} PI"{§ — S/} Pr{g — 6/}7

where we have used the fact that § and € are independently distributed ex ante, something that is

SE __
Py =

(4)

generally not true ex post, as we shall see.

3 Equilibrium Analysis

3.1 Definitions and Preliminaries

In this section, we proceed to derive and analyze the equilibrium to the model of section 2. We
start with the following lemma, which shows that, because ethical agents of either skill make the

same decisions with the same frequencies, the information that is publicly available at the end of

the period never facilitates an update about the skill of ethical agents.

4This rules out the possibility that an agent of skill A who observes p = ¢ chooses a different strategy than an
agent of skill £ who also observes p = 1. Because agents make one and only one decision before they receive their
payoffs, this restriction is without loss of generality. This would not necessarily be the case in a multi-period model
if the decisions that agents make early anticipates future decisions.



Lemma 1. Conditional on an agent being ethical, the posterior probability that he is skilled is equal

to the prior probability that he is skilled; that is
Pr{s=h|Q,é=¢} =Pr{s=h}=¢. (5)
This result implies that (1) can always be written as
Wao =z Pr{8 = h,é = u|Q} + [pzne + (1 — ¢)zee] Pri{c = e| Q}. (6)

For this reason, we define vy = ¢zpe + (1 — ¢)zpe to denote the compensation that an agent can
expect to receive when he is known to be ethical. To keep the notation intuitive, we also let vy = zp,,

denote the compensation of an agent known to be skilled and unethical, and rewrite (6) as
Wao =vsPr{s =h,é =u|Q} +vs Pr{é = e| Q} = vy P5" + vp (P + P). (7)

Note also that, with this specification, the restriction that z,. > zp, requires that vy > ¢vs.
When an agent observes p = p € {g, h, ¢} and chooses to undertake the project, the probability
that the project succeeds is p and the probability it fails is 1 — p. This means that the payoff that
the agent can expect from undertaking the project is pWs + (1 — p)Wg + b, where b represents
the extra utility boost from empire-building. When the same agent chooses not to undertake the
project, his end-of-period payoff is certain and equal to Wy. This leads to the following definition

of an equilibrium

Definition 1 (EQUILIBRIUM). An equilibrium consists of a strategy profile {cg, op, 00} for unethical

agents and posterior beliefs about each skill-ethics type satisfying the following conditions.
(i) For each outcome €1, the posterior probability of each skill-ethics type {s,e}, PSF,

e is obtained via Bayes’ rule, in (4), and

e is consistent with the unethical agents’ strategy {og,on,0¢}.
(ii) For each outcome Q2 € {S,N,F}, the wage to the agent is Wq, as specified in (7).

(iii) Conditional on observing p =p € {g, h,{}, unethical agents solve

néz[ioxl] op[PWs + (1 — p)Wr +b] + (1 — o) Wi (8)
Op 5

Notice that the maximization problem in (8) is linear in o,. This means that the agent under-
takes the project for sure (o, = 1) if pWgs+ (1 —p)Wr+b > Wy, drops the project for sure (o, = 0)
if pWs + (1 —p)Wr +b < Wy, and mixes (0 < 0, < 1) if pWs + (1 — p)Wr + b = Wy. Clearly,



if Wg # Wg, it cannot be the case that pWg + (1 — p)Wr + b = Wy for more than one value of
p € {g,h, ¢} and, in this case, at most one (and possibly none) of o4, o, or oy is ever strictly above
zero and below one. Also, intuitively, since skilled agents are more likely than unskilled agents to
experience a success when they undertake a project, it is always the case that Wg > Wg and that

04 > oy, > oy in equilibrium. The following lemma formalizes this result.
Lemma 2. In equilibrium, it must always be the case that Wg > Wr.

Because the private empire-building benefit that comes with undertaking a project affects the
decisions of strategic agents, the comparison between Wy and either of Wg or Wr is affected by the
size of b. As the following lemma shows, a weak ordering exists across the three state-dependent
wages that the agent can receive at the end of the period, and this ordering depends on whether

or not b is sufficiently close to zero.

Lemma 3. In equilibrium, it must always be the case that Wg +b > Wx > Wy + b or that
Ws +b> Wy +b > Wy, with the former holding if and only b < b for some b > 0 derived in the

proof.

Because most of the paper’s results are derived under the assumption that b is infinitesimally
small, Lemma 3 tells us that we can safely rely on the fact that the agent’s payoff is greatest
(smallest) when he leads a project to success (to failure). Indeed, the case with b > b is not
particularly interesting, as the strategic agents’ private benefit from undertaking the project is so
large that they never seriously consider the alternative.

The fact that project success always yields the greatest payoff for agents means that they are
naturally attracted to undertaking the project when their initial information about it indicates
that it is of high quality. More specifically, as the following lemma shows, it is never strategically

optimal for an agent to drop the project when p = g.
Lemma 4. In equilibrium, it is always the case that o4 = 1.

This last result establishes that projects known to have a positive net present value are always
undertaken, even by strategic agents. Given this, it is useful to restate the posterior probabilities
that the agent is of a given skill-ethics type, as shown in (4), taking o and o, as fixed constants.
Given (7), we are particularly interested in P§ = PA% = Pr{s=h,e =u|Q} and P§ = Phe+ ple =
Pr{¢ =e|Q}.

Corollary 1. Assume that strategic agents undertake the project with probability oy, € [0,1] when
they observe p = h, and that they undertake it with probability o, € [0, 1] when they observe p = £.



Given a successful project, we have

ps lag + (1 — @)hon] (1 — ¢) (98)
> g+ (L= g)[phon + (1= 9)lor] (1 — )’
PP = a9v . (9b)
a9 + (1 — q)[¢hop + (1 — ¢)loy| (1 — )
Given a failed project, we have
ps [a(1 —g)+ (1 — )1 — h)an]¢(1 — ¥) (108)
P ql-g)+ (1 —q)[6(1 = h)on + (1 - ¢)(1 — Hog](1— )’
E Q(l - g)w
FE TR ) T Py e s P [ ov)
Given a dropped project, we have
. B(1-v)(1 - o) .
= I —on + -9 —ed]’ e
L4 (11b)

T () R T

The comparative statics with respect to o5, and o, illustrate some of the tensions that exist
in the model. For example, it is easy to verify that P§ increases in o), and decreases in oy. Even
though it is inefficient for skilled agents to undertake the project when p = h < k, doing so increases
the probability that they will be perceived as skilled at the end of the period. The opposite is true
for unskilled agents. However, Pg is decreasing in both o5, and oy: the fact that strategic agents
sometimes undertake negative-NPV projects reduces the fraction of successful projects that are led
by ethical agents.

It can also be shown that, for similar reasons, P is increasing in o, and decreasing in oy. That
is, when more skilled agents undertake negative-NPV projects, failure comes with an increased
perception of their skill. Of course, since the average quality of the projects that unethical agents
undertake decreases with both op and oy, relative to that of ethical agents (who never undertake
the project with p = h or p = £), it is also the case that failure is less likely to be associated with
ethics as o, and oy increase. Nevertheless, as we shall see below, this possibility of being perceived
as skilled and unethical makes it worthwhile for unskilled agents to undertake projects that have
a very low likelihood of succeeding. In fact, even when they are sure to fail (i.e., when p = ¢ = 0),
unskilled agents still choose to undertake the risky project with some probability in equilibrium
(i.e., ¢ > 0).

The comparative statics for P and Py are also intuitive. The former is decreasing in o}, and

increasing in oy. Thus dropped projects are less (more) likely to be associated with skilled agents
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when skilled (unskilled) agents undertake more negative-NPV projects and drop fewer projects.
Finally, because strategic cheaters tend to undertake more projects, they make it more likely that
the decision to drop a project comes from an ethical agent; that is, PY is increasing in both o, and
oy

Because Pj is monotonic in both o, and oy for all Q € {S,F, N}, we can readily conclude that
P§ <, PF <, and P§ > 9 in any equilibrium with o4 > 0 or oy > 0. That is the decision of
strategic agents to cheat implies that projects that are undertaken, whether they succeed or fail,
are more likely to be managed by unethical agents. Although o}, and o, have opposite effects on
P§, Q € {S,F,N}, it is still possible to derive conditions that allow a comparison of this quantity
to ¢(1 — 1), the unconditional probability that the agent is skilled and unethical.

Lemma 5. Suppose that at least one of oy, or o is strictly positive. Then we have P§ < 1, P§ <1,
and P§ > . If op, > oy, then P§ > ¢(1 — ) and P§ < ¢(1 — ). Finally, Pg > ¢(1 — ) if and
only if

(—how __(1-9)1-v) 1

R ([ R B P — ”

Since Wy > WxN > Wy, it is always (and trivially) the case that o, > o4 Also, as we will see
in section 3.2, this inequality is strict in any equilibrium that involves some cheating by unethical
agents. In fact, more specifically, we will show that 1 = o5, > oy > 0. Finally, condition (12) shows
that, when unskilled agents cheat sufficiently less than skilled ones (i.e., when oy is small relative
to op,), the expected skill that can be inferred from a failed project is greater than ex ante. As we
show in section 3.2, this condition always holds in equilibrium. Essentially, unskilled agents are
never so aggressive in their cheating in order to ensure that a failure, which is detrimental to their
ethics reputation and which they are prone to experience when undertaking a project with p = ¢,

still boosts their apparent skill.

3.2 Equilibrium

In equilibrium, the appeal of the risky project for strategic agents comes from the size of vg relative

to that of vg. In particular, when b = 0, the critical comparison is whether or not
— > (C1)

In what follows, we consider the generic cases in which either (C1) holds or strictly fails to hold—

that is, statements of (C1) failing to hold mean that the strict inequality is reversed.’

SWith b = 0, if (C1) is an equality, then (o4, o, or) is an equilibrium if and only if o4 = 1,04 € [0,1], and ¢ = 0.
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Proposition 1. Assume that the agent’s private benefit for undertaking a project is b= 0. Then
there always exists an equilibrium with o4 = 1 and oy = oo = 0. If (C1) holds, then there exists

another equilibrium with oy = o, =1 and oy = o} € (0,1). No other equilibrium exists.

Recall that the firm always finds it optimal to undertake the project when p = g, but never
does when p # g. The fact that the strategic agent always chooses to undertake the project when
p = g (i.e., the fact that o, = 1) shows that strategic agents are never more conservative than the
firm would like them to be. However, the fact that o; and o, can be strictly above zero implies
that strategic agents will choose to undertake negative-NPV projects when vy is large relative to
vg. Intuitively, since ethical agents systematically drop projects with p = h or p = 0, the public
interprets a dropped project as a sign that the agent is ethical. Strategic agents only value pooling
with them when the payoff from looking ethical is large enough relative to that of looking skilled.
In what follows, since oj, and o; measure the frequency with which negative-NPV projects are
undertaken, we take these two quantities to measure the extent of cheating by the skilled and
unskilled types, respectively.

Let us first analyze the equilibrium with (o4, 0p,0¢) = (1,0,0). Since only the projects with
p = g are undertaken, this equilibrium achieves first-best: the agent, regardless of his type, always
implements the investment policy that the firm would like him to implement. Under this policy,
only the quality of the project matters; the agent’s characteristics (skill and ethics) do not play a
role. In fact, it is then trivially the case that the public posteriors about the agent’s skill and ethics
are identical to the priors; that is PS5 = Pr{§ =h,& = u} = ¢(1 — ) and P§ = Pr{é = e} =
for any outcome 2 € {S,N,F}. As Proposition 2 shows below, however, this equilibrium can be
fragile.

To better understand why an inefficient equilibrium exists when (C1) holds, consider the fol-
lowing comparison between the value Wy, of an agent known to be skilled and unethical and the

value Wy of an agent known to have average skill and ethics. Using (7), we have
Why = vs  and WAvg = Usqb(l - 1,[)) + Vg, (13)

and so Wj,, > Way, if and only if (C1) holds. In essence, therefore, an equilibrium where both
oy, and oy are strictly greater than zero exists when the value from being purely skilled (and fully
unethical) is greater than that of a random draw from the population. When that is the case,
if unethical agents who are skilled choose to undertake some negative-NPV projects while their
unskilled counterparts avoid such projects, they effectively improve their future prospects. Indeed,

as noted above, the efficient equilibrium implies that all agents are perceived as average ex post.

Specifically, when (C1) holds, any small empire-building benefit b > 0 renders the inefficient equilibrium (i.e., the
one with o, =1 and o, > 0) unique.
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Thus the public knowledge that some skilled unethical agents undertake projects with p = h make
their posteriors closer to the agent being purely skilled when a project is undertaken. These skilled
unethical agents benefit from this when Wj, > Way,; in fact, it is easy to verify that, when
(C1) holds, both Wg and Wp increase as oy increases. At the same time, because fewer purely
skilled agents remain in the no-investment pool, the posterior beliefs reach by the public following
a dropped project are worse: Wy decreases as oy increases. Knowing that this is the case, the
unskilled unethical agents follow suit, leading to the inefficient equilibrium of Proposition 1.

This inefficient equilibrium has o, = 1 and o4y > 0. Thus, strategic agents who are skilled never
drop the project, even when they learn that its net present value is negative. Strategic unskilled
agents undertake the project with positive probability when they learn that its net present value is
f{—k < 0. The equilibrium probability o, with which they do so is the subject of comparative static
analysis in section 3.3 below. Suffice it to say for now that their tendency to cheat increase with
;)—f:, the ratio of rewards they get from looking skilled and from looking ethical. In fact, given that
(C1) holds when the same ratio is sufficiently large, strategic skilled agents are also more prone to
cheat when skills are better rewarded than ethics.

From here on, we assume that £ = 0, so that an unskilled agent is sure to fail when p # g
but he chooses to undertake the project anyway. This assumption is made purely for tractability
purposes. Essentially, it turns the quadratic equation of the main equilibrium condition into a
linear equation, which greatly simplifies the exposition of the model without changing any of its

properties or comparative statics.

Corollary 2. Ifb=0 (and £ =0), then o} from Proposition 1 is given by

ot = ¢[1—qg9— (1 —q)h][(1 — ¢+ ¢¥)vs — Ypvg] € (0.1). (14

(1= o){[1 a9 — (1 = )h]o(1 —vvs + (1 - ag)oove |

Our next result shows that the multiplicity of equilibria that prevails in Proposition 1 when
(C1) holds is fragile and that, ultimately, only one equilibrium is robust to the presence of private

empire-building benefits.

Definition 2. An equilibrium of the b = 0 model, {02, 02, 02}, is robust if for all b > 0 arbitrarily
b

small there exists an equilibrium {ag,az, 02} arbitrarly close to {02, 02, 02}.7

Proposition 2. If (C1) holds, the unique robust equilibrium is {1, 1, 02‘}, where o is given by the
expression in (14). If (C1) fails to hold, the unique robust equilibrium is {1,0,0}.

"Precisely, o° is robust if there exists a sequence {bx,o’*}52, such that (i) for each k, by > 0 and % is an

equilibrium of the model with b = by, (ii) limp— oo bx = 0, and (iii) limg— 00 o = g0,
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Effectively, Proposition 2 shows that, although multiple equilibria can exist when b = 0 and
:j—f: is sufficiently large, only one equilibrium is robust to the presence of private empire-building
benefits, even when such benefits are small. The fact that the {04, 0p,0,} = {1,0,0} equilibrium
is unstable when (C1) holds is intuitive. As discussed above, in this equilibrium, we have P§ =
Pr{§ = h,é = u} = ¢(1 — ) and P§ = Pr{é = e} = ¢ for any outcome Q € {S,N,F}, and
thus Wg = Wy = Wpg. If strategic skilled agents can, in addition to Wg or W, capture private
benefits of b > 0 from undertaking the project, then they prefer to do so. If in the process they also
improve (damage) the pool of agents who invest in (drop) the project, the increase (decrease) in
Ws and Wr (in Wy) further justifies their choice, breaking the equilibrium in the process. The fact
that the equilibrium survives when (C1) fails comes from the fact that, when agents are generously

rewarded for their ethics, it is better to look average and keep pooling pooling with the ethical

agents.

3.3 Comparative Statics

As discussed above, Proposition 2 implies that, as ;’—; increases from zero, we move from an equi-
librium without cheating (o, = o, = 0) to one in which skilled agents always cheat while unskilled

agents cheat probabilistically (o, = 1, oy € (0,1)). By showing that (14) is strictly increasing in

=5, the following result shows that cheating increases monotonically in 5.
E VE
Corollary 3. The extent of cheating by strategic agents is weakly increasing in ;’—E It is strictly

increasing in = when (C1) holds.

It is particularly interesting that, despite the fact that unskilled agents have no chance of
succeeding when they undertake a project, they still choose to do so when :j—f: exceeds % As
discussed in section 3.2, this is due to the fact that, if only skilled agents cheat, the compensation
for both successful and failed projects increases when vy is large relative to vy. Intuitively, unskilled
agents realize that they will surely fail when they undertake the project with p = £ = 0, but the
idea of pooling with skilled agents, even if they are unethical, is still valuable. Essentially, when
vg i large relative to vg, looking skilled is attractive for strategic agents, and vice versa when vy is
small relative to vg.

The fact that oy < 1 in equilibrium comes from the balancing act that unskilled agents perform
in equilibrium. As they increase their cheating, fewer of them remain in the pool of dropped
projects, and so the average skill and ethics go up in that pool. At the same time, since all the
projects in which they cheat end up failing, the pool of failed projects is associated with lower
skill and ethics. In particular, it is easy to show that the public belief that o, = 1 always makes

Wg < Wy, and so this is never an equilibrium; instead, unskilled agents always mix in equilibrium.
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This observation has important implications. Conditional on cheating, agents are more likely to
be skilled, as their skill gives them a better chance to hide the fact that they cheated. That is,
skilled agents have a better chance to recoup. In this light, it is perhaps not surprising to see that
employees or executives caught cheating are often in the upper portion of the skill distribution
(e.g., executives at Enron, engineers at Volkswagen).

The following shows an even stronger result, namely that the equilibrium value of o, is always
such that (12) holds.

Corollary 4. When (C1) holds, the equilibrium strategies of the strategic agents, o, = 1 and oy
as in (14), are such that (12) holds.

Through Lemma 5, this implies that, in equilibrium, we have P§ > ¢, P < ¢(1 — ), P§ < v,
and Pg > ¢(1 — ). That is, while dropped projects improve the public perception of the agent’s
ethics, they also negatively affect the public perception of his skills. The opposite is true about
failed projects.

The next result explores how various parameters of the model affect this tension between looking

skilled and looking ethical for strategic agents.

Corollary 5. Suppose that (C1) holds. The equilibrium probability of cheating (o¢) by a strategic
agent who observes p = £ = 0 is decreasing in g, h, and 1, and it is increasing in q. Also, oy is

increasing in ¢ if and only if g—; > Wy for some Wy € (%, 1) derived in the proof.

The fact that o, decreases with ¢ naturally complement our earlier result from Corollary 3
that o, decreases with vg. Intuitively, when combined, these two results mean that the presence of
ethical agents reduces the unskilled agents’ tendency to cheat, and does so more effectively when
ethics are highly rewarded. The result that o, is decreasing in h is related. It means that, when
skilled agents become more difficult for unskilled agents to imitate (i.e., when h — ¢ = h increases),
unskilled agents find it more beneficial to imitate ethical agents instead; to do so, they increase
the frequency with which they drop projects. The effect from increasing ¢ is more subtle. For the
unskilled strategic agents, it makes undertaking the project and failing (as they do with probability
one) more attractive as a larger fraction of that pool will be skilled. At the same time, however,
this reduces the number of unskilled agents in the pool of project droppers, increasing the posterior
likelihood that such an outcome is associated with an ethical agent. The former effect dominates
when vg is large relative to vg.

Ex ante, skills and ethics are uncorrelated but, as the following result shows, this is not the
case ex post. Indeed, the fact that unethical agents do not adopt the same investment strategy
as ethical agents and that their failure rate differs creates ex post correlation between skills and

ethics.
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Corollary 6. Suppose that (C1) holds. The correlation between § and € is strictly negative when
the project succeeds or fails (2 =S and Q = F), and strictly positive when the project is dropped
(Q=N).

This result is intuitive. The cheating of skilled strategic agents makes it more likely that under-
taken projects, successful or not, are associated with skill, but less likely that they are associated
with ethics. The fact that dropped projects result in a positive association between § and € comes
from the fact that skilled agents cheat (weakly) more than unskilled agents in equilibrium. Because
ethical agents do not get sorted on skills, the proportion of skilled agents amongst the ethical agents
stays at ¢. In contrast, the cheating of strategic agents leaves more unskilled agents in the pool of
dropped projects. Thus the lack of skills is more likely to be associated with a lack of ethics in this
pool.

4 Two Periods and Endogenous Payoffs

So far we have assumed that the (full information) wages that the agent receives at the end of
the period are exogenously specified. More specifically, we have assumed that his end-of-period
payoff is linearly related to posterior beliefs that the public forms about his skills and ethics based
on his observable performance in the first period. This, of course, was meant to capture the idea
that firms value both the skills and ethics of their agents. We formalize this idea in this section
by assuming that the agent can be hired for a second period. We proceed in two steps. First, we
assume that the firm hiring the agent in the first period hires him again for the same job in the
second period. Second, we assume that the firm has the option to allocate the agent to a different

job in the second period.

4.1 Same Job in Both Periods

Let us assume that the agent is initially hired by the firm to perform the same job in two periods.
More specifically, the firm hires an agent to make investment decisions about two different and
independent projects in two consecutive periods. At the beginning of each period, the agent is paid
a competitive wage equal to the expected value that his presence and decisions bring to the firm.®
In this calculation, we assume that the firm has easy access to unethical agents with low skills, so
that the hired agent receives only the value that he adds relative to such an agent.

We also generalize the investment opportunity that the firm faces in each period to emphasize

the separate roles of agent skills and ethics and the value these traits create for the firm. First, we

8To micro-found this assumption, one could imagine that two similar firms compete for the services of the same
agent in each of two periods.
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increase the payoff of a successful project from one to A = 1+ a, where a > 0. Second, we assume
that the project’s investment cost of k consists of two components: one that is fixed at f € [0, k)
and incurred at the very beginning of the period, before p is observed and whether or not the
project is undertaken; and a second portion of k — f that is incurred, as before, only if the project
is undertaken by the agent after he observes p. To ensure that the economic tradeoffs remain the
same, we further assume that both a and f are sufficient close to zero (i.e., sufficiently close to the
setup of previous sections) so that it is still optimal for the firm to undertake the project if and
only if p = g. That is, we assume that k — f > (1 + a)h, which implies that projects with p # ¢
have a negative net present value, whether the agent is skilled or unskilled.

This more general specification for the firm’s projects will allow us to better delineate the
contribution of the agent’s skills and ethics. Intuitively, an increase in f reduces the option value
of a project and, since ethical agents are always perfectly aligned with the firm when they make
option exercise decisions, decreases the value of ethics. An increase in a on the other hand makes
every project that the firm undertakes more valuable. Since skilled (unethical) agents have a higher
probability of leading a project to success than their unskilled counterparts, this means that an
increase in a (potentially) corresponds to an increase in the value of skills. In fact, as we shall see,
projects will be naturally indexed by the relative sizes of a and f.

As before, we use F° to denote the probability Pr{§ =s,=c¢] Q} of each skill-ethics pair
at the beginning of period 2, based on the public information {2 that is available at that point:
P5 = Pr{§ =5, =¢] Q} As in previous sections, the public information about the agent consists
of the investment outcome in period 1: the project succeeded (2 = S), the project failed (2 = F),
or no investment was made (2 = N). And again, the values for P;° depend on the equilibrium
decisions of each type of agent in period 1. Finally, we use a t subscript to denote the random
variables that apply to the project in each of the two periods (e.g., 9, pt), and we denote the
net cash flow from the project in each of the three outcomes (success, no investment, failure) by
e {A—k,—f —k}.

Let us focus on the second period first, as the expected wages in that period will determine
the equilibrium strategy of the agent in the first period. Importantly, because wages get paid at
the beginning of each period and because the game ends at the end of the second period, strategic
agents cease to care about their skill and ethics reputation when they make investment decisions
in the second period. This means that any private benefit b > 0, even if infinitesimally small, is
sufficient to push the agent to invest in the second-period project, regardless of what he learns
about the project’s success probability, p;. Ethical agents, on the other hand, invest in the project
only when they learn that ps = g.

Given updated probabilities P3" about the skill and ethics of the agent in the second period,
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the net cash flow that the firm can expect from the second-period project is given by?

E[Z;| Q] = (P5 + PY)[a(Ag — k) — (1 — @) f] + P5*[qAg + (1 — ) Ah — k]
+ P [qAg — K]. (15)

Since Pé“ =1 —nge—Pée—P{;“ and since the project’s expected net cash flow would be £ = gAg—k

with an agent known to be unskilled and unethical, the expected value added by the agent is
Elis | Q] =E[i2 —z | Q] = (P4 + PEY)(1 — q)(k — ) + Ph*(1 — q)Ah. (16)

This makes intuitive sense. The first term comes from the fact that ethical agents save their firm
the project’s optional investment cost of k — f when ps # g. The second term comes from the fact
that skilled unethical agents improve the expected cash flows from the project from A¢ = 0 to Ah
when py # g.

A comparison of (16) with (7) shows that this two-period model is equivalent to the one-period
model of sections 2 and 3 with vy = (1 — ¢)(k — f) and vs = (1 — ¢)Ah. In particular, we can use
Proposition 2 with these quantities to describe the unique robust equilibrium that prevails in the

first period.

Proposition 3. If

Ah )
> , C2
b7 T e 0) ()
then the unique robust equilibrium in the first period is given by o4 = o, = 1 and
1—qgg— (1—q)h||(1— Ah — (k —
gy Ol =0 (1= @h][(L =6+ $y)Ah — Y(k — f) c (0.1). an

(1= 0){[1—ag— (1= @)h]o(L —¥)Ah+ (1 = a9k — 1) |
If (C2) fails to hold, the unique robust equilibrium is (og4,0p,0¢) = (1,0,0).

As before, the cheating of strategic agents intensifies as :j—f: increases. With endogenized wages,
we have :}’—f: = kAT}}, and so we can readily conclude that cheating is increasing in A and f, and
decreasing in k. That is, as the payoff for a successful project increases, the fact that skilled
unethical agents lead projects to success more frequently makes them more valuable, and strategic
agents undertake more projects in period one in order to look more skilled. Recall that k — f
measures the optional portion of the project’s cost. As k decreases and as f increases, this option
value decreases, and so does the value of ethical agents whose contribution to value comes exclusively
from their optimal use of ps to make investment decisions on behalf of the firm. This in turns leads

to a smaller value of vg and a reduced appeal for strategic agents to drop projects in an effort to

9Note that we keep assuming that £ = 0 for this and subsequent calculations.
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look ethical in the first period. Interestingly, although the fraction ¢ of good projects affects both
vg and vg, the fact that both quantities are proportional to 1 — ¢ implies that the impact of ¢ on
the equilibrium of period is still felt only through its effect on first-period frequencies, and not on
equilibrium wages in the second period. In particular, we know from Corollary 5 that the extent

of cheating is increasing in q.

4.2 Two Types of Job in the Second Period

We now consider the possibility that the firm has the flexibility to allocate the agent to one of two
jobs in each of the two periods. In particular, we assume that agents known to be ethical are better
suited for (i.e., create more value in) job £, while agents known to be purely skilled (and unethical)

are better suited for job S.

4.2.1 Setup: The Two Jobs

The differences between the two jobs revolve around the project characteristics introduced in sec-
tion 4.1. Specifically, we assume that job £ has a payoff of one, an investment cost of k, which
is entirely optional (i.e., it only has to be incurred if the agent chooses to undertake the project).
Job &, on the other hand, has a payoff of A = 1+ a, a non-optional investment cost of f, and an
optional investment cost of k — f. In essence, therefore, job S requires more ex ante commitment,
but also has a higher potential payoff. As in section 4.1, we assume that f is sufficiently small so
that the project’s net present value is negative when p; = h, for ¢t € {1,2}. That is, we restrict f
in such a way that k — f > (1 + a)h.

We assume that the firm assigns the agent to a second-period job based on the information
about his traits that first-period outcomes reveal.!? Of course, as we will see, this second-period
assignment affects the incentives of the agent in the first period and, in turn, the information
contained in each of the possible first-period outcomes. For this two-job model to have any bite,
it must be the case that the firm actually finds it optimal to assign the agent to each of the two
jobs with positive probability. For example, if A is so large and f so small that job S becomes so
appealing, then the two-job model reduces to the two-period model of section 4.1. Indeed, the firm
then always finds it optimal to assign the agent to job S regardless of first-period outcomes; that
is, whether the agent is ethical or skilled, he then generates more value in job S than in job &.

To create an interesting economic tradeoff, therefore, we must restrict a and f in such a way that

10J0b assignment will be irrelevant in the first period, as none of the parameters that describe first-period jobs
(i.e., A, f, and k) affect the investment strategy of agents in that period. That is, the agent’s strategy in period 1 is
affected by A, f, and k only to the extent that these parameters affect the wages that the agent can expect from the
second period.
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neither job is excessively appealing in the second period.™

As in section 4.1, we endogenize second-period wages by assuming that the firm has access to
a large pool of unskilled unethical workers. In particular, we assume that the one job that is not
filled by the agent is automatically filled by an unskilled unethical worker (i.e., one with § =¢ =10
and € = u). The following lemma calculates the value contribution of the agent when he is assigned
to each of the two jobs in period 2. For the time being, we use exogenous values of P35 to denote
the probability that the agent is of skill s and ethics & entering the second period. These quantities,
as before, will be endogenized through the agent’s equilibrium strategy and firm outcomes in the

first period.
Lemma 6. The expected value added by the agent in job £ is
E[if | Q] = (1—q) [hP{{“ + k(P + P{f)] (18)
The expected value added by the agent in job S is
E[@$ | Q] = (1-q) [(1 +a)h PR+ (k — ) (Phe + Pé@)}. (19)

As in section 4.1, the calculation of (18) and (19) makes use of the fact that unethical agents
always find it optimal to undertake the second-period project for any small b > 0. Intuitively, (19)
captures the idea that jobs with a bigger investment f committed to the project ex ante (and thus
with a lower option option value) also comes with a larger potential payoff. That is, the reduction
in option value comes with an increase in potential payoff. Also note that (18) and (19) are both
similar to (16). By putting more weight on nge + Pée, job & rewards ethics more than job S. In
contrast, job S puts more weight on ng“ and thus rewards skills more than job £ does. Because
the firm can assign the agent to either job, however, it is no longer possible to map the agent’s
compensation in period 2 to that assumed in (7) for the one-period model. This is because the
option (in job assignment) that is available to the firm prevents a direct mapping to the one-period
model and, as such, we can no longer use a linear specification for the agent’s payoff.

The calibration that we adopt to ensure that the firm indeed assigns the agent to a different
job depending on first-period outcomes imposes that the firm would be indifferent between the
two jobs if its information about the agent’s type in the second period corresponded to the prior
information. That is, we consider pairs of @ and f that make (18) and (19) equal when P2¢ = ¢,
P& = (1 — ¢)y, and P{{“ = ¢(1 — ). This results in the following relationship between a and f.

Assumption 1. We assume that the payoff a and fixed cost f for job S satisfy

_ v
ho(l— )

"YWe also restrict @ and f in such a way that the agent’s actions are the same in the first period regardless of the
job he gets assigned to at the outset.

a (20)
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With this assumption in hand, deviations from the priors resulting from first-period outcomes
will lead the firm to allocate the agent to the one job in which he is expected to create more value.'?
Recall from section 3 that the agent is perceived as being more ethical and less skilled when he
drops a project, and less ethical and more skilled when he undertakes one. Of course, such results
are not automatic here, as the investment decisions of the agent in the first period will strategically
internalize future job assignments. That is, at this point, we can only conjecture that these results

will hold in equilibrium, and verify them to hold later.

4.2.2 Equilibrium Analysis

Let us therefore start our analysis by conjecturing an equilibrium in which o4 = 1, 0, = 1, and
og € (0,1). The following lemma shows how the firm allocates the agent in the second period based

on each of the three possible outcomes, Q2 € {S,N,F}, in the first period.

Lemma 7. Suppose that an equilibrium ezists with o4 = 1, o, = 1, and o, € (0,1). In this
equilibrium, it is optimal for the firm to assign the agent to job & if he drops the first-period project,
and to job S if he undertakes the first-period project, whether or not this project succeeds.

A comparison of (18) and (19) is the first step to understanding this result. When the probabili-
ties in these two equations correspond to the prior probabilities of each skill-ethics combination, we
know that they are equal, by Assumption 1 on a and f. Thus, whether (18) or (19) is greater with
the actual posterior probabilities depends on how P{{e + Pée changes from its prior value relative

to P{;“. Specifically, if
P+ Bl 9
Phe (1 —¢)’

then job § is relatively more appealing in the second period than job £, and vice versa when the

(21)

inequality in (21) strictly fails.!® Lemma 7 then amounts to showing that (21) holds for any value
of oy € (0,1) when the agent drops the project in period 1, and that the opposite inequality holds
otherwise.

Lemma 7 pins down the form of compensation that the agent can expect when he chooses to drop

or undertake the project in the first period. To find an equilibrium with {0y, o, 0.} = {1,1, 0/},

2Note that, given (20), our earlier restriction that k — f > (1 + a)h is equivalent to

61— )
F<Tvsa—pE—h

In essence, therefore, we are mostly interested in small increases of a and f from zero, so that the optimal investment

policy of the firm is still to invest if and only if p; = g.

P£E+Pée
PS“

»

BThe firm remains indifferent between the two jobs if DR

remains equal to

However, the proof of

Lemma 7 shows that this never happens.

21



we must verify that all agents with p; = ¢ and p; = h always prefer to undertake the project,
and that agents with p; = £ play a mixed strategy between undertaking and dropping. This is the

subject of the next proposition.

Proposition 4. Assume that the agent’s private benefits from undertaking a project is an arbitrarily

small quantity b > 0. If

h Y

k o1 —9)’
or if (C3) strictly fails and f > f for some f derived in the proof, then there exists a first-period

(C3)

equilibrium with og = o, = 1 and oy = o € (0,1).

Condition (C3) is the same as (C2), but with @ = 1 and f = 0. As before, it says that if the
incentives to imitate the ethical agents are sufficiently weak (i.e., ¥ and k are sufficiently small),
then an inefficient equilibrium with cheating prevails. Interestingly, with two jobs, even if this
condition is not satisfied, making the two jobs sufficiently distinct (by increasing f and a subject
to (20)) also results in the same inefficient equilibrium.

As before the extent of cheating in this equilibrium is measure by o, the mixing probability
of unskilled unethical types. However, although the expression for o} is obtained in closed form,
this expression is somewhat messy and does not lend itself to easy interpretation. The following

result establishes that o} is increasing in f. That is, as f and a increase (while satisfying (20)), it

is the case that cheating by strategic agents increases.
Corollary 7. The mizing probability o derived in Proposition 4 is strictly increasing in f.

This result says that unskilled agents have more of a tendency to cheat and undertake negative-
NPV projects when job £ and job S greatly differ. This is due to the fact that as f and a increase,
the firm’s option to allocate the agent to one of two jobs effectively protects it from the presence of
unethical agents. Indeed, because it can allocate such agents to a job where their empire-building
motives do not have much of a negative effect on firm value, it is willing to pay them more for that
job. Realizing this, the unskilled unethical agents have more of a tendency to shoot for such jobs

by undertaking more projects, even if the probability of success is p; = £ = 0.

141t is the unique solution to a linear equation.
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Appendix

Proof of Lemma 1. Using Bayes’ rule, we have

Pr{gzh’Qj:e}:Pr{Q|s:h,€:e}Pr{s:h|5:e}

Pr{Q | =e}
Pr{Q|&=e}Pr{s=h} _
— Pr{Q\éze} :Pr{s:h}:qS. [ ]

Proof of Lemma 2. We prove this result by contradiction. Suppose that Wg < Wrx. Then, since
g > h > £, we have

gWs+ (1 — g)Wp < hWs + (1 — h)Wg < {Wgs + (1 — )W,

which implies that undertaking the project is most (least) attractive when p = ¢ (when p = g), and
in turn that oy > 03, > 04. If we can show that this strategy ranking for strategic agents implies

that Wg > Wg, we will have a contradiction. Using (7), we have
Ws — Wg = (P4 — Pi*)vs + (P§° + PS¢ — PP° — PE)vg. (A1)

We first show that the second term in this last equation is always positive; that is, with the above
strategies, the agent is more likely to be ethical after a successful project than after a failed project.

Using (4), we have

Pshe + PSZE — %
and .
Pﬁﬂw 4 Plﬁe _ q( ;Fg)"ib’
where
Ps = qg[+ (1 = ¥)og] + (1 = q)(1 — ) [hons + lae(1 — ¢)]
and

Pp=q(1-g)[¢+ (1 —v)og] + (1 — )1 =) [A(1 = on)d + £(1 — 00)(1 = 9)].

Straightforward algebra shows that

(1 —qv(1 —v) [

e ey

(9 —h)gon + (g — O)(1 — $)og] > 0.
Using this result and the fact that vy > ¢vg in (A1), we have

Ws — Wy > (P — PI)vg + (PY + P& — Ple — PE) pus. (A2)
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We can use (4) again to calculate

lagog + (1 — q)hop]o(1 — )
Ps

hu __
Pyt =

and
(a1 = g)o, + (1= (1 = Nou]o(1 — )

Phu —
F Pr

Tedious but straightforward algebra shows that

1-— 1-— 1-—
(P§L6+P§e)¢+P§Lu— (PE‘LB_’_Pge)(b_PE‘Lu — ( q)igs—i_;l)‘( T,Z))X

(q [+ (1 =)oy [(g—Oor— (g —h)on] + (1 —q)(1 — ) (h — E)th).

Because g > h > ¢ and oy > oy, this last expression is nonnegative which, through (A2), implies

that Wg > Wg, the contradiction that we were looking for. [ ]

Proof of Lemma 3. Let us first establish that Wy can never be strictly greater than both Wg+b
and Wx + b. Suppose it were the case. Then, since pWg + (1 — p)Wr + b < W, strategic agents
never undertake the project. This means that only ethical agents ever undertake the project, and so
the probability that the agent is ethical given project success (2 = S) or project failure (2 = F) is
one: Pr{é = e|Q =8} =Pr{é =¢e|Q =F} = 1. Also, since no strategic agents ever undertake the
project, we have Pr{§ =hé=u|Q= S} = Pr{§ =hé=u|lQ= F} = 0. Thus the compensation
that the agent can expect to receive from project success or project failure is Wg = Wg = vg. It is
then also the case that the skill of strategic agents never affects their decisions and outcomes; thus
Pr{§ =hé=u|Q= N} = ¢(1—1)). Finally, since some ethical agents undertake projects whereas
no skilled agents do so, it must be the case that the fraction of ethical agents in the pool of dropped
projects is lower than the prior probability that an agent is ethical: Pr{é =e|Q= N} < 1. Thus,
Wn < (1 — ¢)vs + vy and we have

Ws — Wn = Wp — Wx > vg — ¢(1 — ¢)vs — Yvg = (1 — 1)) (vs — ¢vs) > 0.

This further implies that Wy is strictly smaller than both Wg and Wy, and so strictly smaller than
both Wg 4+ b and Wx + b. This is a contradiction.

To see that Wy cannot be strictly smaller than both Wg+ b and Wg 4 b when b is small, assume
that b is close to zero and suppose that Wx < Wgp +b < Wg+b. Since pWg+ (1 —p)Wg+b > Wy,
it is then the case that strategic agents always undertake the project. This also means that only
ethical agents ever drop the project; thus Pr{é =e|Q= N} =1, Pr{§ =hé=¢e|Q= N} =0,

and Wxn = vi. When strategic agents always undertake the project, we have o, = o, = 0y = 1,
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and so (3b) yields Pr{F |5 = h,é =u} =q(1—g)+ (1 —¢)(1 —h) and Pr{F | § = {,é = u} =
q(1—g)+ (1 —¢)(1 —£). We can use these expressions, along with (2b), in (4) and (7) to get, after

simplifications,
—— [q1—g)+ (1 —q)(1 = h)]p(1 — P)vs + q(1 — g)¢pvg
FT -+ - -9)[A-ho+(1-H1-9)]
Therefore,
Wi — W = vg — [a(1 —g) + (1 —@)(1 = W)]d(1 — P)vs + q(1 — g)vs

q1—g)+ 1 —)(1 =) [(1 —h)p+ (1 —£)(1 — ¢)]
_ 41— g)(1 =) (s — dus) + (1 = q)(1 — ) [(1 = h)¢ (v —vs) + (1 = £)(1 — P)ug]
q1—g)+(1—q)(1—¥)[(1-h)p+ (1 —0)(1— )]

which, since vy > ¢us, is strictly greater than zero. Thus, as long as b < b where b is defined

as the expression for Wy — Wg above, we have Wy > Wg + b, a contradiction. In that case,
Ws 4+ b > Wn > Wg + b. Otherwise, it is indeed the case that Ws +b > Wy +b > Wy. [ ]

Proof of Lemma 4. From Lemma 3, we know that Wg + b > Wg 4+ b > Wy when b > b. In that
case, strategic agents clearly undertake the project when p = g as gWs + (1 — g)Wg + b > Wi.
Thus, we concentrate on the case in which b < b, which implies that Wg + b > Wy > W + b.

We prove the result by contradiction. Suppose that o, < 1; then either o, € (0,1) or o4 = 0.
Suppose it is the latter. Then, because Wg 4+ b > Wy > Wg + b, we must also have o5, = gy = 0.
But then only ethical agents ever undertake the project. As we show in the first part of the proof of
Lemma 3, this leads to Wg = Wy = vy, Wn < ¢(1 — 9)vs + tvg, and to Wy being strictly smaller
than both Wg and W (and so to Ws + b and W + b as well). This contradicts o, = 03, = 0y = 0
as strategic agents would then all prefer to always undertake the project.

Suppose instead that o, € (0,1). We must consider two scenarios: (i) Wg is strictly greater
than Wg; (ii) Wy is equal to Wg. In (i), it must be the case that o, = o, = 0 as, if the agent is
indifferent between undertaking or dropping the project when p = g, then he must prefer to drop
it when p=h < gor p =¥ < g. Again however, since fewer unethical agents undertake the project
when p = g than ethical agents (i.e., a fraction o, of unethical agents versus all ethical agents),
the payoffs from undertaking the projects (Wg and Wy) are greater than that from dropping the
project (Wy). This leads to o, = o, = 1, a contradiction.

Finally, in (ii), we have Wg+b = Wy = Wg +b. In this case, o, and o, can also take any value
n [0,1]. However, tedious but straightforward calculations show that there is no combination of

€ (0,1), o, € [0,1], and oy € [0, 1] leading to Wg +b = Wx = Wg + b. [ ]
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Proof of Corollary 1. These results are obtained by using (2a)-(2c) and (3a)-(3c) with oy =1
in (4), and simplifying. [ |

Proof of Proposition 1. We know from Lemma 4 that, in equilibrium, it must be the case that
o4 = 1. To show this result, we proceed in four steps. First, we verify that (o4, 0p,00) = (1,0,0)
is an equilibrium with Wg = Wx = Wg. Second, we show that there are no other equilibria with
o4 = 1 and Wg = Wy = Wg. Third, we show that for any equilibrium with Wg > Wx > W,
it must be the case that o;, = 1. Finally, we show that there is a unique o} € (0,1) such that
(0g,0n,00) = (1,1,07}) is an equilibrium with Wg > Wy > Wr.

Suppose that strategic agents, like ethical agents, undertake the project if and only p = g; that is,
suppose that (o4, 04,0¢) = (1,0,0). Since ethical and strategic agents make the exact same decisions
and since decisions and outcomes do not depend on their skills, the ex post probability of each type
given any outcome 2 € {S, N, F} is equal to the prior probability of each type. In particular, P§ =
and P§ = ¢(1 —¢) for all Q@ € {S,N,F}. This means that Wg = Wx = Wr = Yvg + ¢(1 — ¢)vs.
Since the wages that strategic agents can expect from any outcome is the same, there is no benefit
to deviating from the postulated strategies. Thus (o4, 0p,0¢) = (1,0,0) is an equilibrium.

Similarly, o4 = 1, 05, € [0,1], and o, € [0,1] would be an equilibrium with one of o, or oy
strictly greater than zero if we can find values of o, and o, that make Wg, Wy, and W equal.
However, tedious but straightforward calculations shows that there is no combination of oy, € [0, 1]
and oy € [0, 1] other than o}, = oy = 0 that leads to Wg = Wy = Wr.

If any other equilibrium exists, Lemma 3 tells us that it must be the case that Wg > Wy > Wg.
This also means that o, > o4 and, since o, = 1, at most one of o5, and o, can be strictly between
zero and one. Let us consider the possibility that o, € (0,1) and oy = 0. This implies that a skilled
strategic agent observing p = h is indifferent between undertaking or dropping the project; that is,
op, must satisfy

hWs + (1 — h)Wp = Wy, (A3)

where we can use Corollary 1 with oy = 0 to calculate Wg = P§vs + Pive, Wy = Pivs + Prvg, and
Wn = PRus + P{vs. The solution to (A3) can, after some algebraic manipulations, be shown to be
q[lg —h)*+g]

h(1—h)p(1 — 1)

Since this quantity is strictly negative, the postulated equilibrium fails to hold. Hence, we must

op = —

have o, = 1 if an equilibrium other than (o4, 0}, 0¢) = (1,0,0) holds.
Finally, let us conjecture that o, = oy, = 1. First, we rule out an equilibrium that would have

oy = 0. Suppose that an equilibrium with such strategies holds. We can use 0y = o, = 1 and
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o¢ = 0 in Corollary 1 to obtain

lqg + (1 — q)h] (1 — )vs + qgvbvg

Vs v a—gheti=9)
—_— (a1 —g) + (1 —q)(1 = h)] (1 — p)vs + q(1 — g)tpvg .
"’ q1—g)+ 1 —q)(1—h)p(1 —1) ’
Yug
W=Toa

Tedious but straightforward calculations show that gWs+(1—g)Wr > Wy, hWg+(1—h)Wg > Wy,
and (Ws + (1 — ()Wr > Wy if and only if (C1) holds. This means that if a strategic agent
finds it optimal to undertake (drop) the project with p = ¢, it is also the case that a strategic
finds it optimal to undertake (drop) the project with p = ¢. This rules out an equilibrium with
(0g,0m,00) = (1,1,0).

An equilibrium with o4, = 05, = 1 and oy € (0,1) has the unskilled agents who observe p = /¢

mix between undertaking and dropping the project. In this case, the use of Corollary 1 leads to

lag + (1 — q)h] (1 — Y)vs + qgipvs

ST a9+ (- q) (1) [he + oul(1—9)]
e Ja1 -9+ (=9 W]o( v all —gvve
g1 —g) + (1= @)1 =) [(1 = h)p +oe(1 = O(1 - ¢)]’
Wy = e .
1= (1 =) —oe(1—¢)(1—1)
The equilibrium o, must satisfy
Ws + (1 —0)Wp = Wh. (A4)

Since Wg and Wy are both strictly decreasing in oy, the left-hand side of (A4) is strictly decreasing
in 0y. Since Wy is strictly increasing in oy, there can be at most one value of oy that makes (A4)
hold. As shown above, when o, = 0, we have fWg + (1 — )W > Wy if and only if (C1) holds. It
can also be easily shown that, when o, = 1, we have {Wg + (1 — {)WWr < Wy. Therefore, if (C1)
holds, there is a unique o} € (0,1) that makes (A4) hold. This completes the proof. [ ]
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