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Abstract

How do individuals behave in a society that rewards "merit", despite not being all on
the same starting line? Does inequality in head starts make meritocracy undesirable?
Attempting to answer these questions, this paper develops a model of career concerns in
which agents publicly choose among several activities in which to exert effort, and differ
along a privately observable characteristic ("head start") that affects their performance.
The agents’ audience values talent, effort and head start. We highlight two contrasting
effects: a displacement effect by which the "poor" (head start-wise) try to avoid a lower
talent image and thus avoid the activity chosen by the "rich", and a distinction effect by
which the rich try to reap a higher head-start image and thus avoid the activity chosen
by the poor. While displacement drags the poor towards activities with lower incentives
on effort, distinction pulls the rich towards activities with higher incentives. Interpreting
the model in terms of "meritocracy", we emphasize how the dominance of displacement

or distinction can cause well-meaning policy interventions to backfire.
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1 Introduction

Meritocracy vows to reward "merit", definitions of which generally include a weighted
sum of innate talent, acquired abilities and past efforts. The meritocratic vocabulary has

1 However, and possibly

been increasingly popular since Young’s (1958) famous dystopia.
driving this rise, not only does the implementation of meritocracy still generate major policy
debates,? but the idea of meritocracy itself faces growing and multifaceted criticisms. On the
one hand, it is argued that meritocracy, while theoretically desirable, cannot be achieved in
practice as any attempt is doomed to be rigged by inequalities in individuals’ "head starts",
which encompass not only financial wealth, but also human and social capital more broadly.
Accordingly, critics have complained that while pretending to reward "merit", meritocracy
is in fact rewarding such head starts, and that these either have a low social value — e.g.,
private lessons aimed at securing a high score on an examination, but not improving the stu-
dent’s long-term productivity —, or are morally undeserved — e.g., when stemming from an
individual’s social background or genetic characteristics.®> On the other hand, going back to
Young’s (1958) original stance, it is argued that "perfect meritocracy" is in fact not desirable
because of the inequality it induces, the double punishment it inflicts on the "losers" (adding
social stigma to lower material rewards), and, as emphasized more recently, the excessive
competition it generates among the "winners" (see Markovits 2019).

Could a unified model reconcile these seemingly contradicting claims? We ask three guid-
ing questions: How do individuals behave in a society that rewards "merit", despite not all
individuals being on the same starting line? Does head-start inequality make meritocracy
undesirable? What are the policy implications?

We thus study an environment in which agents care about their "merit", as perceived
by others (peers, future employers or universities, society, etc.). We mainly follow a pos-
itive approach, investigating the consequences of different definitions of "merit". The core
of our model is the canonical career-concerns framework (Holmstrom 1982/1999), which we

augment with three key features. Firstly, we allow agents to publicly choose among several

'Depending on the definition of "merit", the term "meritocracy” may indeed apply to a wide array of
political systems — e.g., from "merit" as academic ability to party loyalty or ideological enthusiasm. For a
brief philosophical overview of the notions of merit and meritocracy, see, e.g., Mulligan (2023).

% As two recent illustrations, consider the Education Law of China (2021), and in particular its provisions
for private classes and tutoring, or the recent decision by the Supreme Court of the United States in the case
Students For Fair Admissions, Inc. v. President and Fellows of Harvard College (2023). In both cases, the
implementation (and consequences) of "meritocracy" in an unequal environment were among the key issues.

3See, e.g., Sandel’s (2020) critique of "credentialism". A counterargument claims that, even ignoring head
starts and the higher performances they help achieve, the head start-rich deserve their higher status as they
tend to exert more effort than the head start-poor — e.g., by pursuing longer and more demanding degrees, or
putting up more working hours. Underlining the psychological strength of this argument, recent experimental
evidence seems to suggest that when rewarding effort and allocating "merit", individuals do not fully take
into account (if at all) the non-merit-based incentives that the agents had to exert effort — e.g., monetary
incentives directly linked to performance. See notably Andre (2022).



activities — e.g., academic majors, colleges, jobs, or tasks within an organization —, which in
the simplest specification of the model differ only in their precision (inverse of noise vari-
ance). Secondly, we introduce a privately observable heterogeneity among agents that affects
their (public) performance. We refer to this heterogeneous trait as "head start", whether it
stems from financial resources, human capital, social capital, etc. Thirdly, we allow (past)
effort and head starts to be valued by the agents’ audience — e.g., if effort has a longlasting
impact on an agent’s productivity, or if head starts embody valuable skills, cultural capital,
a taste for studying, etc. Hence, we allow "merit" to be a weighted combination of an agent’s
(expected) talent, effort and head start.

We show that head-start inequality generates separating equilibria and that, under a
standard equilibrium refinement, their structure can be explicitly and uniquely character-
ized. Driving the separation are the contrasting incentives induced by the audience’s weights
on talent, effort and head start. When talent image concerns dominate head-start image
ones, a displacement effect arises: the "poor" (head start-wise) avoid the activity chosen by
the "rich" to avoid a lower talent image. Because the negative externality from the rich on
the poor’s talent image increases with the activity’s precision, the poor avoid the rich by
moving to activities with lower precision — more generally, lower incentives for effort. Hence,
the rich choose an activity with incentives on effort that match the payoff value of expected
effort, and displace the poor towards less precise activities. Because the poor thus face lower
incentives, they exert less effort. Importantly, the poor would pick the same activity and
exert the same effort as the rich if the latter had no (privately observable) head start.

Yet, head-start inequality has another facet. When head-start image concerns dominate
talent image ones, a distinction effect arises: while the poor would prefer to pool with the
rich, it is now the rich who separate from the poor by choosing an activity with even higher
precision — more generally, higher incentives on effort —, thereby reaping a higher head-start
image, while foregoing the higher talent image they would obtain by pooling with the poor.
As a consequence, higher head-start inequality reduces aggregate effort if the displacement
effect dominates, and increases it if the distinction effect does. In both cases, head-start
inequality drives the rich and the poor apart.?

Lastly, the agents’ choice of activity depends on their effort image concerns: talent-image

concerns generate an incentive to exert effort that increases with activity precision. As a con-

“Our vocabulary of "displacement" and "distinction" may require a word of explanation. In a sense, in
both cases, one party (the poor or the rich) is displaced in that it would choose another activity if the other
party were not around, and in both cases too, one party tries to distinguish itself from the other party — either
the poor signalling their poverty to ultimately signal their talent, or the rich signalling their head start to
signal its associated merit value. Our labels stem from the vast sociological literature on "distinction" (e.g.,
Bourdieu 1979 and following), which focuses almost exclusively on the rich’s effort to distinguish themselves
from the poor. Once the label "distinction" is attributed to this effect, "displacement' becomes the most
natural (remaining) label for the opposed effect.



sequence, absent head-start inequality, agents choose the activity in which the talent-image
incentives to exert effort match the weight on effort image — the higher the latter, the higher
the agents’ favored precision —, thereby tying talent image concerns and effort image ones.
Hence, with head-start inequality, displacement arises when effort image concerns dominate
head-start image ones, and distinction arises if the opposite holds.

In sum, our three additions to the standard career-concerns model combine as follows:
head-start inequality makes agents willing to separate, multiple activities allow them to do
so, while the respective weights on talent, effort and head-start images determine how they
separate.

To provide an illustration in the context of education, when the displacement effect dom-
inates, students from disadvantaged backgrounds fret about confronting well-prepared or
well-connected or highly motivated students in the same educational tracks or institutions,
and thus opt for less precise and less rewarding tracks. Conversely, when the distinction
effect dominates, well-prepared or well-connected or highly motivated students engage in
highly selective and demanding tracks to discourage disadvantaged students from following
them, and thus enjoy the reputation attached to their preparation/connections/motivation.
Displacement prevails when image weights emphasize effort over head start — e.g., when head
starts stem from private lessons aimed at preparing for an examination and thus have little
value beyond the examination —, whereas distinction prevails when head starts are praised —
e.g., when specific soft skills, cultures or social connections are highly valued by recruiters.

To return to the question of whether head-start inequality makes meritocracy undesirable,
we study how the definition of merit itself, i.e. the relative weights on talent, effort and head
start, affects efficiency. Surprisingly, meritocracy achieves efficiency only if the weights on
effort and head start are equal. For, any discrepancy between the two induces distortions in
terms of activity and/or effort choices. Such equivalence goes against a responsibility-based
view of merit, which would place a zero weight on head starts, and against the interpretation
of the model in which head starts are but a privately observed component of talent, which
would call for the same weight on talent and head start.

More tentatively, we ask how meritocracy, defined as merit-based image concerns, per-
forms compared with alternative modes of organization. We focus on "spot markets for
performance’ as a benchmark, in which agents sell their actual performance (or "creden-
tials") to competing buyers. Normalizing the market price of performance to deliver the
same reward for effort as meritocracy and focusing on separating equilibria, meritocracy re-
duces inequality and aggregate effort if displacement prevails, and increases inequality and

aggregate effort if distinction does.



Policy. We henceforth take the definition of merit as exogenously given, focusing on the
generic case in which the weights on effort and head start differ. Separation, provoked by
either displacement or distinction, distorts the agents’ activity and effort choices away from
efficiency.® In addition, the agents’ effort may have (positive or negative) externalities on
third-parties. These distortions thus raise the question of policy interventions. We distin-
guish two broad categories of interventions: interventions that affect the "landscape" and
interventions that affect the "horizon". The former change the set of activities available to
the agents, leaving unaffected the audience’s inferences and the agents’ subsequent image
payoffs, whereas the latter leave the set of activities available to the agents unchanged, but
change the agents’ image payoffs. We focus on separating equilibria for our policy analysis.

Optimal activity landscape. For a given head-start inequality, what would be the optimal
activity characteristics? We assume that the principal presents the agents with a menu of
activities to choose from,® which differ in their precision and transfers (wages/fees). Agents
can alternatively choose an "outside activity", that is beyond the principal’s control — e.g., in
the context of (national) education, drop out of the schooling system, or go abroad to attend
a foreign university. The principal faces the usual trade-off between incentivizing effort and
reducing rents. The principal has two means to do so: distorting the activity precision of
the party most tempted by the outside option (as standard), or relying on distinction or
displacement to relax the participation and incentive constraints. As the magnitude of dis-
tinction and displacement increases with head-start inequality, for low head-start inequality,
the optimal activity landscape is determined by the comparison between the outside option’s
precision and the first-best precision, whereas for large head-start inequality it is determined
by the comparison between the outside option precision and the weight on head-start image.
On a political economy note, varying the welfare weights on the rich and the poor indicates
that an oligarchy (interested in the rich’s welfare) sets a higher precision for the poor, while
a "quasi-Rawlsian" principal (interested in the poor’s welfare) sets a lower precision for the
rich.

Common policy recommendations. We turn to more limited interventions and highlight
their unintended consequences stemming from the displacement and distinction effects. One

such popular intervention on the activity landscape is capping activity precision.” When

®Distortions also arise in pooling equilibria (if any). Indeed, in any such equilibrium, the audience’s
beliefs depend both on an agent’s activity choice and on their performance. As a consequence, in a pooling
equilibrium (if any), the agents try to signal their having or lacking a head start through both their activity
choice and their performance, which distorts their effort choices.

SWe interpret these activities as a subset of preexisting activities. Hence, we assume the principal is able
to ban all the activities it wants from a (sufficiently large) preexisting set, leaving the agents to choose among
the remaining ones, and that the principal is able to set activity-specific transfers.

"In France, "selection" in public universities has been opposed by many political leaders and intellectuals
over the last few decades. In the United States, proposals to ban some tests for college admission or Sandel’s
(2020) proposal of a lottery among qualified students for admission to elite colleges can also be interpreted



distinction dominates under laissez-faire, a cap on activity precision prevents separation as
it "corners" the rich in a lower-precision activity, closer to the poor’s laissez-faire activity,
thereby helping the poor to join them. By contrast, when displacement dominates under
laissez-faire, separating equilibria survive the introduction of the cap: while the cap dislodges
the rich and drives them towards an activity with a lower precision, the poor, who under
displacement try to avoid the rich, now migrate towards an activity with even lower precision
to avoid the rich. As a consequence, when displacement dominates under laissez-faire, both
the rich and the poor are strictly worse off with the cap. The unintended consequences of
a precision cap under displacement — or conversely, of a precision floor under distinction —
suggest that image concerns and head-start inequality can create a "whack-a-mole" game for
the policy maker, in which one party (rich or poor) chases the other while circumventing the
policy intervention.

Moving away from landscape-changing interventions to horizon-changing interventions,
we then investigate (future) income taxation. In our risk-neutral setting, head-start equality
implies that the optimal income tax is nil.® By contrast, with head-start inequality, the opti-
mal income tax crucially depends on whether displacement or distinction dominates. Indeed,
with displacement (resp. distinction), head-start inequality induces a suboptimally low effort
by the poor (resp. suboptimally high effort by the rich), which the principal counters with a
subsidy (resp. tax). The higher the head-start inequality, the higher the pre-tax distortions
and thus the larger the magnitude of the principal’s optimal interventions — hence, with
our zero benchmark, the higher the subsidy with displacement and the higher the tax with
distinction.? Furthermore, the same formal analysis delivers insights regarding the optimal
intensity of image concerns (or equivalently, the optimal visibility of merit). The higher the
head-start inequality, the lower the optimal intensity of image concerns if distinction prevails,

but the higher the optimal intensity if displacement does.

Lastly, we consider several important extensions and complements. Allowing for nonlin-
earities in image payoffs makes the prevalence of displacement or distinction depend not only
on the relative payoffs from talent, effort and head start images (as in the linear case), but
also on the level of head-start inequality. As an illustration, with (sufficiently) increasing

returns to scale for head-start image, displacement prevails for low head-start inequality,

as attempts at curbing precision.

8Adding risk-aversion would make it strictly positive. Our insights would then apply starting from this
strictly positive benchmark level, rather than from zero.

“That the optimal income tax decreases with head-start inequality when displacement prevails can be
interpreted as another illustration of the "whack-a-mole" policy game induced by image concerns and head-
start inequality. This result can also be related to Rothschild and Scheuer’s (2016) analysis of optimal taxation
with rent-seeking. In our environment, rents stem from privately observable head starts, which affects the
agents’ performance and image, and rent-seeking unfolds across activities.



while distinction does for higher head-start inequality.

We study (candidate) pooling equilibria and characterize the different effort incentives
they create with respect to separating equilibria. Providing an additional motivation for our
focus on separating equilibria, we identify parameter regions for which, with our (running)
equilibrium refinement, the only equilibria are separating equilibria.

Introducing a second signalling period — e.g., college after high school, or grad school
after undergrad — to capture (some) dynamics of our model reveals that there exist separat-
ing equilibria in which the rich and the poor separate not only in their first-period activity
choices, thereby revealing their head start, but also in the second period, with the rich
choosing again more precise activities. Indeed, because the rich and the poor chose activities
with different precisions in the first period, the audience’s belief at the start of the second
period on the rich’s talent is more precise than its belief on the poor’s. Hence, for a given
second-period precision, a rich agent faces lower incentives to exert effort than a poor agent.
Consequently, to ensure that the audience expects them to exert the optimal effort level in
the second period, the rich (again) choose an activity with higher precision than the poor.

Another major extension regards the agents’ preferences. We show that our main in-
sights are robust to relative image concerns, according to which agents compare their payoffs
to those of their reference groups (in the spirit of Merton 1957). Relative image concerns
deliver interesting additional insights. In particular, they predict that the more a society
is segregated along activity lines — i.e., the more individuals compare their payoffs only to
those of their activity peers —, then the larger the magnitude of displacement, and the lower

the magnitude of distinction.

Outline. Section 2 introduces the model, focusing first on the case of (ex ante) ho-
mogeneous agents publicly choosing among several activities, before introducing (privately
observable) head starts and investigating the consequences of head-start inequality. It unveils
the basic mechanisms and key drivers of the following analyses. It concludes by studying
the optimal definition(s) of merit. Section 3 studies (ex post) policy interventions. Section 4
considers several key extensions and complements: nonlinear transfers and image concerns in
Section 4.1, activity pooling in Section 4.2, dynamics in Section 4.3 and reference groups and
relative image concerns in Section 4.4. Section 5 reviews the literature. Section 6 concludes

by briefly evoking several alleys for future research. All proofs are in the Appendix.



2 Model

2.1 No head-start inequality (Homogeneous agents)

There is a continuum of agents, with mass 1. Each agent is characterized by their
(unobservable) talent § € R. There is a continuum of activities indexed by h € R, and each
agent participates in exactly one activity. Agents may, for instance, be students choosing
a major or a college, or they could be prospective workers choosing among job offers from
different firms or industries.

After having chosen an activity, each agent chooses an effort level in that activity. The

agent’s outcome in activity h is then given by
y=0+e+ep,

where e > 0 is the agent’s effort in activity h and € is a random noise, normally distributed
with mean zero and variance 1/h. Hence, activities are indexed by their precision h € Ry.
A higher precision corresponds to outcomes more closely related to an agent’s talent and
effort, e.g., more accurate exams or more efficient monitoring, whereas a lower precision cor-
responds to a higher role for luck, e.g., due to noisier evaluations or garbled outcomes. As
standard in career-concerns environments, activity precision drives the agents’ incentives to
exert effort. As will be clear shortly, our results still hold in more general environments, e.g.,
adding outcome-based monetary bonuses, by indexing activities according to their incentives
to exert effort. For parsimony and simplicity, we focus on precision.*’

When choosing activity h and exerting effort e, the agent incurs a cost g(e), where
the function g is twice differentiable, positive, strictly increasing and strictly convex, with
g(0) = 4¢'(0) =0 and eggloo g (e) = +oo.

Neither an agent nor the audience (more on the latter shortly) observe the agent’s talent
f. All share the same prior, which is normally distributed with mean 0 and precision hy.
Effort is privately observable, whereas activity choices (h) and outcomes (y) are publicly

observable by all.

Career/Image concerns. An agent’s audience may be thought of as embodying (nonex-
clusively) the other agents, third-parties such as relatives or friends, the agent’s supervisors
or managers, potential future employers, etc. Each agent values the audience’s opinion of

them. Namely, the agent cares about a weighted sum of the audience’s expectation of their

"Moreover, we focus on a sufficiently wide set of activities (h € R4) through most of the exposition to rule
out corner solutions. We study the latter in Section 3.2.



talent, é, and their effort, é, given their choice of activity h and outcome y:

¥(h,y) = O(h,y) +né(h,y)

with n € (0, 1) the weight on the effort image, capturing for instance in the traditional career-
concerns view, the long-lasting impact of effort on productivity, or from a moral-desert view,

how meritorious effort is.'!

Each agent thus chooses their activity A and their effort level e to solve:

max max pab(h,y) — g(e),

where p > 0 denotes the intensity of image concerns.

We look for Perfect Bayesian equilibria.

Preliminary analysis. The audience updates its belief given the agent’s activity choice h

and performance y:'?

R R h
O(h,y) +né(h,y) = i h

(y — €7 (h)) + ne*(h),

where €*(h) is an agent’s optimal effort in activity h, and is given by:

L =), 1)

In particular, in a given activity, all agents have the same optimal effort level.

Let us define for any h,

U(h) = pme*(h) — g(e*(h)).

Let h* be such that U(h*) = max U(h), and thus h*/(ho + h*) =n.

Hence, with the above notation, each agent chooses their activity by solving:

max U(h).
h>0

Lemma 1 (Homogeneous agents). In equilibrium, all agents choose the same activity h*

"¥or simplicity, we restrict our attention to 1 < 1 to avoid corner solutions. Our main insights still obtain
if n > 1 (with a finite support for activity precision), or n < 0 (e.g., if effort today damages one’s future
productivity (say, due to harmful activities), and are robust to heterogeneous 7 across activities.

2The "no-signalling-what-you-don’t-know" property implied by PBE (Fudenberg-Tirole 1991) yields that
the choice of activity h does not signal anything about 6.



such that U(h*) = max U(h), and exert effort e*(h™). A higher weight on effort n induces

agents to choose an activity with higher precision.

2.2 Head-start inequality (Heterogeneous agents)

Suppose now that some agents have a head start but others do not, and that while agents
privately know whether they enjoy a head start, the audience does not observe it. We refer to
"head starts" in the largest possible meaning, encompassing not only financial means — e.g.,
ability to pay for private tutoring or comfortable studying conditions at home —, but also
human and/or social capital — e.g., soft skills, social connections, taste for studying/exerting
effort, intrinsic motivation to perform, etc. Head starts may also be interpreted as a second
dimension of "talent', already privately revealed to/learnt by the agents, and independent
of the -dimension.'® Our insights hold as long as these head starts are at least imperfectly
observable by the audience — a realistic assumption.'*

For simplicity, suppose that each agent has a head start w € {0, M }.15 Hence, M is
a measure of head-start inequality. Headstarts are i.i.d. across agents and independent of

talent. Let p = E[w]/M € (0,1) denote the share of the rich in the population. An agent’s

outcome in activity A when having head start w and exerting effort e now writes as
y=0+e+w+ep,

The audience values a weighted sum of an agent’s (individual) talent, effort and head
start. Letting @ denote the audience’s expectation of an agent’s head start, an agent’s

weighted image is given by:

W(h,y) = 0(h,y) +né(h,y) + xw(h,y),

with x € [0,1] the weight on head-start image, capturing for instance how long-lasting and
productive head starts are, and/or how meritorious they are.10
We look for Perfect Bayesian equilibria. For tractability and clarity, we restrict our atten-

tion to equilibria in which the audience has degenerate off-path beliefs, i.e. puts probability

13Lastly7 head starts can also be interpreted as capturing different (marginal) costs of effort. Our additivity
assumption preserves the linearity of the model, thus ensuring tractability.

11f the audience receives a signal about the agents’ head starts, then our analysis applies conditional on
each set of signals suggesting the same distribution of head starts. Our insights continue to hold qualitatively
across such signal sets.

5Our insights remain unchanged with more than two head-start levels (any finite number or even a con-
tinuum). See Appendix C.3 for details.

We restrict our attention to x < 1 to ensure the existence of a separating equilibrium for all levels of
head-start inequality M (see remark below).



0 or 1 on a deviating agent being rich.!” In addition, we require that if there exist two
agent types w,w’ € {0, M} such that, for any (degenerate) off-path beliefs, the differential
payoff from deviating to an off-path activity h is higher for a type-w agent than for a type-w’
agent (strictly so for some beliefs), then the audience put a strictly higher probability on the
deviation coming from a type-t agent than from a type-t’ agent.'® Unless stated otherwise,
we restrict our attention to such equilibria and consequently, we henceforth refer to them
simply as "equilibria".

We first focus on separating equilibria, referring to Section 4.2 for pooling ones.

Preliminary analysis. In any candidate separating equilibrium, an agent’s on-path ac-
tivity choice reveals their head start, and because the audience thus has degenerate beliefs
both on- and off-path, it does not update its beliefs regarding the agent’s head start after
observing the agent’s performance. As a consequence, an agent’s optimal effort level in a
given activity does not depend on their head start and is still given by (1). Yet, an agent’s
activity choice now depends on their head start and on the other agents’ activity choices.

Namely, in a separating equilibrium, an agent with head start w chooses their activity

by solving:

ax (U(h) + ho“ﬁ Cw u<h0h+ . X)E[w|h]> (P)

Hence, with head-start inequality, an agent’s choice of activity has three drivers:

(i) an activity-based, head start-independent incentive, U(h), which absent head-start
inequality (M = 0) is the sole driver of the agent’s choice,

(ii) an incentive stemming from the private benefits of their own head start w, that accrue

via their (boosted) talent image, #ﬁhw.

(iii) an incentive stemming from the audience’s expectation of the agent’s head start and/or

the collective impact of their activity peers’ expected head starts, E[w|h]: substracting

to the agent’s talent image their expected head start (—%E[w\h]), while attributing

the associated head-start image (xE[w|h]).

However, the rich (resp. the poor) also bring a positive (resp. negative) externality on the

"Our environment features two signalling stages: activity choice, which is publicly observable, and effort
choice, which is privately observable but which influences the publicly observable outcome. These two stages
can generate complex interactions between the agents’ actions and the audiences’ beliefs. In particular, with
nondegenerate beliefs, they cause head start-specific distortions in the agents’ effort choices within a given
activity. See Section 4.2 for details.

'8 This refinement is in the spirit of the D1 criterion, as defined by Banks and Sobel (1987), Cho and Kreps
(1987). See Appendix A for details.

10



poor’s (resp. rich’s) head-start image, with a magnitude proportional to the weight on head-
start image x.

Therefore, when h/(ho + h) > x, i.e., when talent image concerns dominate head-start
ones, the rich are eager to blend with the poor to boost their talent image, but the poor are
eager to separate from them to safeguard their own talent image. The opposite holds when
h/(ho + h) < x, i.e. when head-start image concerns dominate talent ones: the poor are
then eager to blend with the rich to reap the benefits of a high head-start image, while the
rich are eager to separate from them to signal to the audience that they are the ones with
the strongest motivation/soft skills/social capital/etc. Hence, whenever h/(ho+ h) # x, one
party is eager to separate from the other.

How the rich and the poor separate is determined by the second term in (P), which stems
from talent image. Indeed, as an agent’s own head start w improves their performance and
thus their talent image, it is a complement to activity precision hA. Importantly, this comple-
mentarity between activity precision and head starts arises endogenously from the agents’
image concerns (and signal-jamming attempt). It induces the following sorting condition:
The poor separate from the rich by moving towards activities with lower precision, in which
the rich’s head start is less effective, while on the opposite, the rich separate from the poor by
moving towards activities with higher precision, in which their head start is more detrimental
to the poor’s talent image.

As a consequence, in any separating equilibrium, the poor choose activities with lower

precision (more generally, lower incentives on effort) than the rich.'

Proposition 1 (Separating equilibria). Absent head-start inequality, the unique equilib-
rium is all agents choosing activity h*. By contrast, with head-start inequality (M > 0), the

unique separating equilibrium is:
(i) (Distinction) If h* /(ho+h™) < x, the separating equilibrium in which the poor choose

activity hp = h* while the rich choose activity hr > h* where hg is given by

Ulha) — (3 = X )M = U(R).

Hence, hgr strictly increases with M. Moreover, hr strictly increases with x and 7.

(i) (Displacement) If h*/(ho+h™) > x, it is the separating equilibrium in which the rich

9As it is clear from Proposition 1, the absence of an upper bound on activity precision h € R (and
n € (0,1), x € [0,1]) gives the agents enough space to avoid each other, if they want to. We describe in
Section 3.2 the consequences of (binding) caps or floors on activity precision.

11



choose activity hg = h* while the poor choose activity hp < h* where hp is given by

hp
U(hp) + (— )MzUh*.
(he) + (=5 = ) M = U )
Hence, hp strictly decreases with M. Moreover, hp strictly increases with x and n.

Strikingly, except in the nongeneric case h*/(hg + h*) = x, any head-start inequality
M > 0 induces the existence of a (unique) separating equilibrium. Specifically, (i) when-
ever head-start image concerns dominate talent image ones (distinction case), head-start
inequality generates separation "upwards" with the rich distancing themselves from the poor
to signal their head start, whereas (ii) whenever talent image concerns dominate head-start
image ones (displacement case), head-start inequality generates separation "downwards" with
the poor avoiding the rich to safeguard their talent image. Put differently, the distinction
effect stems from the agents’ desire to signal a high head start for the sake of their head-start
image itself, whereas the displacement effect stems from the agents’ desire to signal a low
head start for the sake of their talent image. The higher the head-start inequality M, the
further away the agents separate.

Whether distinction or displacement prevails depends on the comparison between the
weight on effort image 1 and the weight on head-start image x, as h*/(ho + h*) = 7. Dis-
placement prevails if and only if n > x, while distinction prevails if and only if n < x. In
other words, a stronger (resp. milder) emphasis on effort as a component of merit fosters

displacement (resp. distinction).

Corollary 1 (Separating equilibrium payoffs). For n # x, the unique separating equi-

librium,

(i) The rich’s expected payoff is higher than the poor’s by an additional term equal to
plhp/(ho + hp)|M with displacement, resp. plhr/(ho + hr)|M with distinction.

(ii) The difference between the rich’s and the poor’s expected payoffs increases with head-
start inequality M, with the weight on effort image n, with the weight on head-start

image x, and with the intensity of image concerns (.

While intuitive, the comparative statics in Corollary 1 are worth emphasizing. In the con-
text of education, a higher weight on effort 7 may stem for instance from a higher long-lasting
productivity of effort (e.g., due to higher quality teaching), or from a stronger emphasis on
effort as a component of "merit". Similarly, a higher weight on head start xy may stem from
more productive soft skills, or more valuable social capital and connections. Then, with

head-start inequality (M > 0), such increases — either in n or x — widen the gap between

12



the rich’s and the poor’s equilibrium payoffs. Intuitively, a higher weight on effort n indi-
rectly disfavors the poor with respect to the rich as they exert less effort than the rich in

equilibrium, while a higher weight on head start y directly disfavors them as they are poor.

2.3 Merit and the desirability of meritocracy

Let us consider some normative implications of our analysis. Before turning to standard
policy interventions in Section 3, let us ask two sets of questions. Firstly, how does the
definition of merit itself, captured by the relative weights on talent, effort and headstart
(1,m,x), affect efficiency and inequality? Secondly and more tentatively, how does meritoc-
racy, defined as merit-based image concerns, perform in terms of efficiency and inequality

with respect to alternative modes of organization?

Merit, efficiency and inequality. Let us fix the (marginal) social value of effort, denoted
by a € (0, u),QO and measure efficiency by the value of the agents’ aggregate effort minus
their effort costs, i.e. by the quantity E[ae(w) — g(e(w))]. For generality, we focus on the
generic case in which the share of the rich in population p is such that p # 1/2.2! What
definition of merit, i.e. weights (7, x) keeping the weight on talent normalized to 1, achieves

efficiency?

Lemma 2 (Merit and efficiency). Let p # 1/2. With head-start inequality (M > 0),

efficiency is achieved in a pure-strategy equilibrium if and only if n = x = a/p.

Unsurprisingly, efficiency requires the weight on effort to match its social value (n = a/u).
More surprisingly, efficiency is achieved only if the weight on effort is equal to the weight on
head start (n = x). For, any discrepancy between the effort and head-start weights induces
either separation in activity (and thus effort) choices, or different effort choices for the rich
and the poor despite activity pooling.

Efficiency thus requires effort and head start to stand on an equal footing in the definition
of merit. Such equivalence between effort and head start goes against a responsibility-based
view of merit, according to which only effort would qualify for merit as agents do not choose
their talent nor their head start (and thus x should be equal to 0). Moreover, such equivalence
clashes with the interpretation of our model in which head start is a privately-observed
component of talent, and should thus be valued as much as the unobserved part of talent

(and thus x should be equal to 1). [We refer to Appendix D.2 for details.]

20The social value of effort a may for instance include the direct output from an agent’s effort, as well as
current and future externalities, long-term productivity improvements (learning-by-doing), etc. We require
a < p to ensure that effiency can be achieved.

21Our result below encompasses both separating and pooling equilibria. While the restriction to p # 1/2 is
irrelevant for separating equilibria, it matters for pooling ones (see Appendix D.1 for details).
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Observation 1 (Merit and efficiency). Efficiency generically requires effort and head
start to carry the same weight in the definition of merit. In particular, efficiency requires
a strictly higher weight on head start than a responsibility-based view of merit would, but
a strictly lower weight than a "privately-observed-talent-component” interpretation of head

starts would.

Notwithstanding, we show in Appendix D.3 that balancing efficiency and inequality re-
duction leads to a strictly lower weight on head start than on effort, and a weakly lower
weight on effort than with strict efficiency: x <n < a/u.

We henceforth take the definition of merit, i.e. the weights n and y, as exogenously given

— be they determined by the market, employers, universities, society, etc.

Meritocracy vs other modes of organization. How does meritocracy, interpreted as
merit-based image concerns, compare with alternative forms of social organization? As a
(highly tentative and somewhat naive) comparison, let us consider "spot markets for perfor-
mance", rewarding agents’ actual performance rather than inferred merit. Specifically, let us
define "spot markets for performance" as a mode of social organization in which agents sell
their actual performance — put differently, sell their credentials — to competing buyelrs.22 For
simplicity, let aspot be the constant marginal value of performance on such spot markets, so
that a performance y is worth agpoty. [Let us moreover restrict our attention to pure-strategy
equilibria and assume that a separating equilibrium is selected whenever it exists.]

Hence, with spot markets for performance, in equilibrium, all agents exert school effort e
such that ¢'(e) = aspot, and are indifferent over precision levels. Consequently, they achieve
efficiency if and only if agpe is equal to the (marginal) social value of effort. To make things
comparable, let us assume that asp, = 1. Then, with respect to such spot markets, meri-
tocracy induces higher aggregate effort if n < x, lower aggregate effort if n > x and the same
level of aggregate effort if n = x.

More interestingly, with such spot markets for performance, in equilibrium the difference
between the rich’s expected payoff and the poor’s is equal to unM. By contrast, with mer-
itocracy, in the separating equilibria described in Proposition 1, the difference between the
rich’s and the poor’s expected payoffs is equal to pu[hp/(ho + hp)|M < unM if displacement
prevails (n > x), and to ulhr/(ho + hg)|M > punM if distinction prevails (n < x). As a
consequence, with respect to spot markets for performance, meritocracy heightens inequality

if distinction prevails, but mitigates it if displacement does.

228uch spot markets for performance or rather credentials may echo Sandel’s (2020) critique of a contem-
porary implementation of "meritocracy" that rewards credentials at face value, rather than the merit that
could be inferred from them. As such, Sandel’s critique may be targeted more at a departure away from the
meritocratic idea, than at the idea itself.
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Lemma 3 (Meritocracy vs spot markets for performance). Compared with spot mar-
kets for performance delivering the same marginal reward for effort (i.e. with aspor = p1),
meritocracy induces higher aggregate effort and higher inequality if distinction prevails (n <

X ), but lower aggregate effort and lower inequality if displacement does (n > x).

In practice however, the existence of such spot markets in which no inference about the
agents’ types is drawn from their performances (pure credentialism) seems unlikely, and some

degree of "meritocracy", in the sense of "merit"-based image concerns, seems inescapable.

3 Policy

Let us investigate policy interventions, taking the definition of merit as given. As shown
in Section 2, head-start inequality generates separating equilibria in which the agents’ ac-
tivity and effort choices are distorted away from those that maximize aggregate payoffs. In
addition, the agents’ effort may have (positive or negative) externalities on third-parties,
inducing further distortions away from the socially optimal choices.

Hence, a principal — be it a government, or a (monopsony) firm’s executive — may want
to intervene. We study several possible interventions. We group them into two main cate-
gories: interventions that affect the "landscape" and interventions that affect the "horizon".
The former change the set of activities available to the agents, leaving unaffected the audi-
ence’s inferences and the agents’ subsequent image payoffs, whereas the latter leave the set
of activities available to the agents unchanged, but change the agents’ image payoffs.

We begin by studying in Section 3.1 the optimal activity design (optimal activity land-
scape) in terms of current transfers and precisions, leaving the structure of future payoffs
(wages or images) otherwise unchanged, i.e. equivalently, considering the optimal interven-
tion of a principal able to ban any activity it wants (from a sufficiently large initial set) and
design activity-specific transfers, but unable to alter the associated future (image or wage)
payoffs. This characterization is of interest both as a theoretical benchmark and for applica-
tions in which a principal has such power — e.g., a government on public schools/universities,
or an executive on its firm’s divisions. We then look at more limited policy interventions.
We investigate the impacts of caps (or floors) on activity precision, leaving current transfers
and future payoffs otherwise unchanged (Section 3.2), thus considering a principal only able
to ban all activities with a precision above or below a certain level. Lastly, switching to
interventions that affect the activity horizon, we investigate the optimal taxation of (future)
income and the optimal intensity of image concerns (Section 3.3), i.e., considering a principal
unable to alter the set of activities currently available to the agents, but able to tax future

income or change the visibility of "merit".
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We consider a general policy objective, which we refine depending on the application. We
define the principal’s objective as the weighted sum of (i) the externalities generated by the
agents’ performance, and (ii) the rich’s and the poor’s welfare. Namely, let the principal’s

objective be

max <Ew lae(h(w))" = Brw)] + [arpWR + qp(1 — p)WP]> Warar)

with a the marginal value to the principal of the agents’ effort (or equivalently current per-
formance), qgr,qp € [0,q| the respective weights on the rich’s and the poor’s welfare, with
q € (0, 1),23 and Wg and Wp respectively a rich agent’s and a poor agent’s expected welfare,
and where h(w) denotes the activity choice of an agent with head start w. Hence in partic-
ular, the principal’s weight on a rich agent’s welfare is higher than the one on a poor agent’s
welfare if qg > gp, and strictly lower otherwise. At the extremes, g = ¢, gp = 0 may be
interpreted as an oligarchic objective, while qr = 0, ¢gp = q as a quasi-Rawlsian objective.
Applications. In the context of education, the principal’s objective may have gg,qgp > 0
with either gr or gp (or both) equal to ¢, and a > 0 (positive externalities from education).
By contrast, for an organization’s executive interested only in the agents’ performance, the
objective may have qr = qp = 0, and a be the (marginal) profit from the organization mem-

bers’ performance.

We focus throughout this Section on separating equilibria.

3.1 Optimal activity landscape

With heterogeneous and privately observable head starts, what does the "second-best"
activity landscape look like? We assume that the principal can ban all the activities it wants
(from the preexisting set of activities h € R, ), and design activity-specific transfers (8y,).%*

Put differently, the principal thus chooses activities’ precision (hy), and transfers (Sg)x
to maximize the objective Wy, 4., subject to the agents’ incentive and participation con-

straints.?” For simplicity, we assume that the cost of effort g(-) is quadratic: g : e — g(e) =

23We take ¢ < 1 to take into account a (possibly infinitesimal) cost of public funds, and rule out indifference
cases. Namely, denoting by A > 0 the principal’s marginal cost of public funds, then ¢ = 1/(1 + \) < 1, and
the marginal value of agents’ performance is also normalized by (1 + A) (i.e. a =a/(1+ A)).

#We focus on the interpretation of "head start" as soft skills and /or human or social capital more generally,
and assume that agents face no credit constraint (and thus can pay any fixed fee 8, < 0, subject to their
participation constraint).

#To deliver limit results, we allow the principal to offer two activities with the same precisions (with
precisions and transfers subject to incentive compatibility, so that the rich and the poor still separate over
the two activities).
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/2, and that a + un € (0,p), so that optimal precisions are interior. We focus on the
implementation of separating equilibria,?® assuming that whenever several equilibria coexist,
the separating one is selected.

The agents’ outside option is another activity, beyond the principal’s control, with pre-
cision hyy € Ry and fixed transfer S, € R. In the context of education, the outside option
may be dropping out of school, or leaving to study in a foreign university (we study below a
case with multiple outside options). For simplicity, we assume that Sout, hoyt are such that
it is optimal for the principal to have both the rich and the poor participate.

Formally, the principal thus solves

max Elae* (hgw)) — Br(w)] + arpWr + qp(1 —p)Wp
((5k(w>7 hk(w))we{o,M})

subject to the participation constraints: for all w € {0, M},

Hhout

m(w — Elw|out]) + pxE[w|out],

/Bk(w) + /’Lne*(hk(w)) - g(e*(hk(w))) +pxw > Uput +

and incentive constraints: for all w,w’ € {0, M} such that w # w’,

Bre(w) + 1ne* (hiw)) — 9(e™ (Mi(w)))

. . Ph ()
2 61@(10’) + pne (hk(w’)) - g(e (hk(w’))) + #<ho+hk(w/) - X) (w — w’).

We refer to the first-best precision level h*'B

as the one that maximizes the principal’s
objective absent head-start inequality, subject only to the agents’ participation constraint.
It is given by ph™?/(ho + hf'B) = a + un.

The payoff from the outside option depends on an agent’s head start and on the audience’s
beliefs about the head start of agents choosing the outside option. We say that incentives are
aligned if a deviation to the outside option is attributed to a poor agent, and countervailing
if it is attributed to a rich agent.

To build the intuition, let us first describe two polar cases.

Imprecise outside option (hoy < hFB) and aligned incentives. As an illustration, in the
context of education, once outside of the educational system, an agent cannot send any signal
about their academic ability, and thus hoy < hTZ. With aligned incentives, the binding

constraints are the poor’s participation constraint and the rich’s incentive constraint. As a

consequence, indexing by R the rich’s activity and by P the poor’s, the second-best precision

26\We assume that the principal can offer activities with the same precision, but different transfers, such
that the rich and the poor separating over the two options is incentive compatible.
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levels h}q%B and h}q;B are given by

SB
PhE
sy = at
ho + h]s{B (2)
:uh%B ( :uhout + (1 ) p M)
—ep —maX | ——, a - (1= —_—
hO + h%B hO + hout H " 1-— b

The rich’s rent is equal to ,u[hISDB (ho + h3P) — how/(ho + hout)] M, strictly increases with
the poor’s precision and may be nonmonotonic with M. The rich exert the first-best effort
level, whereas the poor exert an effort below the first-best level as their activity’s precision
is distorted downwards to reduce the rich’s rent. The higher the weight on the rich’s welfare,
the lower the distortion.?”

Highly precise outside option (hout > hFB) and countervailing incentives. In the context
of education again, the principal may be facing competition from highly selective foreign uni-
versities. With countervailing incentives, the binding constraints are now the rich’s partici-

pation constraint and the poor’s incentive constraint. Assuming that solutions are interior,

the second-best precision levels hr and hp are given by

by .< 1—p ;mm>
"R _ 1- M, ,
ho t h%B min (a+ un + ( qp) p ho + hout 5
S (3)
——= =a+ un.
ho + WP i

The poor’s rent is equal to f[hout/ (ho+Pout) — h%B / (ho—l—h}%B )] M, strictly decreases with the
rich’s precision and may be nonmonotonic with M. The poor now exert the first-best effort
level, whereas the rich exert a strictly higher effort as their activity’s precision is distorted
upwards to reduce the poor’s rent. The higher the weight on the poor’s welfare, the lower
the distortion.?®

General case. Whether the principal chooses aligned or countervailing incentives depends
not only on the difference between the precision of the outside option hg, and the first-

best precision hfZ, but also on head-start inequality M and on the weight on head-start

*"The difference h3® /(ho + h3°) — x, and thus the (magnitude of the) displacement or distinction effects
does not appear in the second-best precision levels. Yet, they influence the transfers ﬁgB, ,BIS;B.

. y hSB
AR = g(e" (h7")) — une” (h37) + E e =X | M + Usut,
ho + h’P
BE7 = g(e” (h2")) — une” (hp”) + Uour.
28The transfers BgB, 513;»3 are now given by
B’ = g(e* (Bi")) — pne” (W) + Uout,
SB *r13 SB * SB h}g?B
= h — h —ul — == —x | M + Uput-
Bp g(e*(hp”)) — pme” (hp”) u(ho-i-h%B X + t
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image x. Indeed, the principal can rely on the distinction effect to reduce the rich’s rent
under aligned incentives, and on the displacement effect to reduce the poor’s rent under
countervailing incentives. Head-start inequality determines the magnitude of these potential
gains: for low head-start inequality, displacement/distinction have little traction and the
principal resorts to (standard) precision distortions to reduce rents, while by contrast, for
large head-start inequality, displacement /distinction have a strong hold on the agents’ choices

and the principal relies on them to reduce rents.

Proposition 2 (Optimal activity design, exogenous outside option). Suppose the
principal can choose the transfers i and precision hy of activities k € {R, P} to implement

separating equilibria. Then,

(i) The higher the welfare weight of the rich (qr), the higher the poor’s precision, and the
higher the welfare weight of the poor (qp), the lower the rich’s precision.

(ii) For sufficiently low head-start inequality M, the principal chooses aligned incentives if
hout/(ho + hout) < a + un, and countervailing incentives if hout/(ho + hout) > a + pn.
By contrast, for sufficiently large head-start inequality M, the principal chooses aligned
incentives if X > hout/(ho+ hout), i-e. if distinction prevails in the outside activity, and
chooses countervailing incentives if X < hout/(ho + hout), i.e. if displacement prevails

in the outside activity.

Succinctly, two take-aways from Proposition 2 are that: (i) with respect to a principal
putting equal welfare weights on rich and poor agents ("formal equality"), an "oligarchy" sets
a higher precision for the poor, while a "Rawlsian" principal sets a lower precision for the
rich; (ii) the principal’s choice of aligned or countervailing incentives is determined by the
comparison between the outside option’s precision and (a) for low head-start inequality, the
weight on effort (image weight and externalities a + un), (b) for large head-start inequality,
the weight on head-start image (y).%°

Discussion. We conclude this Section with two remarks focusing on the consequences of
competition in labor markets.
Endogenous outside options: A distant, competitive labor market. Suppose that the

agents’ outside option is now a distant, competitive labor market.>® Accessing that market

2*The same insights obtain if the agents’ images are zero-sum from the principal’s perspective, implying
milder optimal incentives.

30We assume that in a competitive labor market, competing firms offer a menu of incentive-compatible con-
tracts specifying a precision and a transfer, and we focus on the separating equilibria described in Proposition
1. In addition, we assume that firms in that distant labor market do not react to our principal’s activity
design — e.g., because the principal’s target population is sufficiently small with respect to the one of the
distant labor market.
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entails a fixed transportation cost d > 0 to the agents. There, competing firms make a
profit a.e from employee effort e, and offer activities with precision hout,r and heye, p Where
hout,R, hout,p are as described in Proposition 1, replacing un by a+un. With such endogenous

outside options,

(i) (Displacement) If a + pun > px, then for any level of head-start inequality, h%B and
h3B are given by (2), replacing hous by hout,p-

ii) (Distinction) If a 4+ un < wy, then for any level of head-start inequality, h3P and h3P
R P
are given by (3), replacing hous by hout,R-

Competitive vs monopsonistic labor markets. Let us assume that the outside options are
endogenously determined as we have just described, and let us investigate the consequences
of labor market competition — e.g., firms competing for workers, or universities competing
for students.®! Hence, if displacement prevails (a4 pn > px), a monopsony induces a higher
effort from the poor (and the same effort from the rich) than competitive labor markets,
whereas if distinction prevails (a + pun < px), it induces a lower effort from the rich (and
the same effort for the poor) than competitive labor markets — strictly so if either head-start
inequality M is low, or displacement prevails and the rich are few (p low), or distinction
prevails and the poor are few (1 — p low). Put differently, competitive labor markets induce
larger distortions in the agents’ (activity and effort) choices than a monopsony.? Therefore,
in terms of aggregate welfare, a (duly disciplined) monopsony dominates a competitive labor
market — strictly so if either head-start inequality is low, or displacement prevails and the

rich are few, or distinction prevails and the poor are few.

3.2 Precision caps

We illustrate in a simple setting the (unintended) consequences of imposing a cap on
activity precision. Such a cap may stem from lowering precision (adding "noise") in the most
precise activities, from outright bans on precise activities — e.g., removing specific fields
from school curricula —, or from making an activity irrelevant — e.g., making participation in
specific ability tests or extracurricular activities (say, music or sports) irrelevant for university
admission/recruitment decisions. [Symmetrically, we consider below the consequences of

precision floors — e.g., in the education context, adding a mandatory base examination, or

31For a formal comparison, suppose that in any activity h, agents receive a transfer ae”(h), which may
be either a wage or a tuition fee depending on the application, and let the policy weights qr, gp be such
that gr = gp = 0, corresponding to standard profit maximization for firms. (See Section 4.1 for additional
details.)

#These results may be compared with those of Bénabou and Tirole (2016). In their setting with an
observable and a non-observable task (focusing as we do on the least-cost-separating outcomes), competition
leads to higher distortions than monopsony in the allocation of effort between the two tasks, yet also to higher
incentives for effort.
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in an industry context, introducing a minimum monitoring/surveillance technology.]
Let us thus assume that imposing a cap h on activity precision amounts to banning all

activities with precision h > h.

Proposition 3 (Precision caps: Equilibrium characterization). Suppose that the prin-
cipal sets a precision cap h < hr with hg the activity chosen by the rich under laissez-faire.

Then, with the precision cap h,
(i) (Distinction) If h*/(ho + h™) < x, there exists no separating equilibrium.

(ii) (Displacement) If h*/(ho + h*) > x and h/(ho + h) > X, there exists a unique
separating equilibrium: the rich choose activity h and the poor choose activity hp(h)

such that

_ — hp(h)
Ulhe() = U) = p (G40 =) M.

With distinction, a cap on precision is effective at "cornering" the rich and enabling some
poor to join them — the lower the cap the more so. By contrast, with displacement, while
the cap forces the rich into an activity with lower precision, they further displace the poor
towards an activity with an even lower precision. In the context of education, removing (or
adding noise to) an examination can thus result either in the poor catching up and competing
in the same tracks as the rich when effort image matters less than head-start image (e.g.,
when soft skills and social connections matter more than school effort), or the poor being
displaced towards even less precise tracks when effort image matters more than head-start
image (e.g., when effort has higher long-term productive impacts than head starts).

Analogous insights hold with a precision floor (e.g., introducing a mandatory examina-
tion), which destroys all separating equilibria under displacement, but generates a separating
equilibrium with higher precisions for all agents under distinction. In a sense, image concerns
and head-start inequality trigger a "whack-a-mole" policy game whereby the poor and the
rich keep escaping from/chasing the other party, circumventing the principal’s policy goal —
regardless of whether the principal’s "hammer" is an activity ban or, as we will study next,

income taxes.

Corollary 2 (Precision caps: Separating equilibrium payoffs under displacement).
Suppose the principal sets a precision cap h between the rich’s and the poor’s laissez-faire
activity precisions (hp < h < hg). Suppose h*/(ho + h*) > x (displacement). Then, in the
(unique) separating equilibrium under the cap, both the poor and the rich are strictly worse

off than in the (unique) separating equilibrium absent the cap.
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Hence, when displacement prevails and separation persists (before and after the inter-
vention), a cap on precision makes both the poor and the rich worse off. The impact of
a precision cap on the principal’s objective W, ., further depends on how much it values
the agents’ effort. Setting a precision cap strictly reduces aggregate effort if displacement

prevails and separation persists, but may increase it if distinction does.

3.3 (Future) income taxation and intensity of image concerns

We briefly study income taxation, emphasizing a striking property of the optimal income
tax in our environment. We leave a detailed study of optimal taxation (and redistribution)
in our image-concerns environment for future work.

The principal can commit. We assume that taxation is "activity-blind" and thus that
taxes and transfers cannot be conditioned on (past) activity choice or characteristics — e.g.,
because organizations (be they universities or firms) are able to masquerade their line of
business whenever it is in their interest to do so for tax purposes. We restrict our attention
to a linear tax on income and assume that the principal has a zero marginal cost of funds.

We focus on the career-concerns interpretation of our model, in which an agent’s image
is their expected future wage. A (persistent) income tax thus applies to the agents’ future
income (¢ (h,y)). (As throughout Section 3, we restrict our attention to separating equilib-
ria.)

With a linear income tax 7, an agent’s optimal effort in activity h, e*(h, 7), is given by

(e ) = (1 =)

An agent with head start w choosing an activity with precision h has an expected payoff

before redistribution given by

(1 = (e o = ElwlA) + () + XElwlA]) = g0, 7))

contributing tax proceeds

h

(3t 0 = Blwlh))] + e (b, )+ xElulh)

to the principal.
The principal redistributes all tax proceeds to the agents in a lump-sum fashion (see

remark below on performance-based redistribution). Hence, with separation, an agent with
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head start w choosing an activity with precision h has a post-redistribution utility equal to

(1 =) 5 (0~ Elwlh) + 0" ) + XBlwlh] ) = g(e” (7)) + 7 Ble” ()] + xp)

where the last expectation is taken over (all) agents’ activity choices.
Let U(h,7) = (1—7)une*(h,7)—g(e*(h, 7)), and denote h*(7) = arg max U(h, 7). Hence,
for all 7, the precision h* that maximizes U(-,7) is such that h*/(ho + h*) = 1. The next

characterization follows from Proposition 1.

Lemma 4 (Equilibrium characterization, income tax). Let 7 < 1 be the linear in-
come tax rate. Then, absent head-start inequality, the unique equilibrium has all agents
choosing activity h*. By contrast, with head-start inequality (M > 0), the unique separating

equilibrium is:

(i) (Distinction) If n < x, the separating equilibrium in which the poor choose activity
h* while the rich choose activity hr(T) > h* where hr(T) is given by

U(hgr(t),7)=Uh"7)+ (1 - T)M(% - X)M.

In addition, if ¢' is (weakly) concave, hr(T) strictly increases with T.

(i) (Displacement) If n > x, it is the separating equilibrium in which the rich choose

activity h* while the poor choose activity hp(t) < h* where hp(T) is given by

hp(T)

U(hp(r),7) =U(R*,7) — (1 — T)u(ho—FhP(T) — X)M.

In addition, if ¢’ is (weakly) concave, hp(7) strictly decreases with T.

As a consequence, absent head-start inequality (M = 0), the principal implements the
first-best effort level with the income tax 772 = 0.33 By contrast, with head-start inequality
M > 0 and whenever 7 # x, a (unique) separating equilibrium exists, in which by Lemma
4, if the agents’ cost of effort is quadratic (g’ linear), the higher the income tax, the further
apart the rich and the poor separate in terms of precision (the larger |hgr —hp|). Intuitively, a
higher income tax "smoothes the landscape" by flattening activity characteristics/incentives,
thereby making both parties more mobile across activities. Hence, to mitigate the impact of
higher head-start inequality, should the optimal tax decrease with head-start inequality to

make both the rich and the poor less mobile and reduce the distortions in activity choices?

33The zero optimal income tax stems from the risk-neutrality of agents. Adding risk aversion would yield
a strictly positive optimal tax, to which the distortions we evidence below would add. We maintain the
risk-neutrality assumption for simplicity.
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For simplicity, we assume that the agents’ effort has no externalities (¢ = 0), and so
the principal’s objective W, 4, is a weighted sum of the rich’s and the poor’s payoffs. For

qr = qp = ¢, the principal thus solves

max [p(une*(hR(T)) = 9(e"(ba (M) + (1 = p) (e’ (o)) - g(e*(hpm)))]

Our main insight follows from the equilibrium characterization of Lemma 4.

Proposition 4 (Income taxation). Suppose the principal places equal weights on the rich’s
and the poor’s welfares (qr = qp). Suppose the agents’ cost of effort is quadratic.>* Then,
absent head-start inequality, the optimal income tax is nil, whereas with head-start inequality

(M > 0), assuming that agents play the separating equilibria described in Lemma 4,

(i) (Distinction) Ifn < x, the optimal income tax is strictly positive and strictly increases

with head-start inequality M.

(i) (Displacement) If n > x, the optimal income tax is strictly negative (i.e. a subsidy)

and strictly decreases with head-start inequality M.

The sign and monotonicity of the optimal income tax with respect to head-start inequal-
ity thus depend on whether distinction or displacement prevails. With displacement (resp.
distinction), head-start inequality induces a suboptimally low effort by the poor (resp. sub-
optimally high effort by the rich), which the principal counters with a subsidy (resp. tax).
The higher the head-start inequality, the higher the pre-tax distortions and thus the larger
the magnitude of the principal’s optimal interventions, i.e., the higher the subsidy with dis-

placement and the higher the tax with distinction.

Remark: Education. In the context of education (e.g., students in high school or college),
students’ image concerns may stem mostly from being subsequently admitted to a high-
quality college or graduate school. One may assume that the funding of (private but also
public) colleges or universities increases with the "quality" of its students, and that the larger
the funding, the higher the quality of the education they can deliver. Hence, in a (stylized)
setting with competing colleges or universities, this Section’s analysis may also apply to a
tax on these colleges’ or universities’ funding. The above results then suggest that whether
universities should be taxed or subsidized (and to what extent) depends on the magnitude

of head-start inequality, and on whether displacement or distinction prevails.

340ur results hold more generally for a twice continuously differentiable marginal cost of effort ¢’ if ¢’ is
(weakly) concave and g”'(0) = 0 in the case of distinction (1 < x), and if ¢’ is (weakly) convex in the case of
displacement (n > x). [These conditions are sufficient, but not necessary in general.]
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Remark: Performance-based redistribution. While the principal is activity-blind, it ob-
serves current performance (which may also be interpreted as current income) and could
thus condition the redistribution of tax proceeds on the agents’ performances. Let us con-
sider two polar cases in which the principal redistributes the tax proceeds (collected over the
whole population) only among the agents who achieve a performance: (a) above a threshold,
(b) below a threshold (in a lump-sum fashion among those agents).?> Performance-based
redistribution affects the agents’ incentives: case (a) induces higher effort, whereas case (b)
induces lower effort. Hence, when displacement prevails, redistribution among the agents
who achieve a performance above a threshold (case (a)) may improve efficiency, yet worsen
inequality, whereas when distinction prevails, redistribution among the agents who achieve

a performance below a threshold (case (b)) may improve efficiency and reduce inequality.®

Remark: Optimal intensity of image concerns (). Departing from (future) income taxa-
tion, the principal may be able to engineer /influence the intensity p of the agents’ image con-
cerns — e.g., either by affecting their time horizon/discounting factor (in the career-concerns

»n

interpretation of the model), or by changing the publicity of the agents’ "merit" (in the social
status/image concerns interpretation of the model). As an illustration, let us assume that
the principal’s value from the agents’ effort does not depend on p (and is strictly positive).
Then, the same analysis as above yields that the optimal intensity of image concerns depends
on whether distinction or displacement prevails. Namely, with head-start inequality, when
distinction prevails, optimal image concerns are less intense (lower u) than absent head-
start inequality, while when displacement prevails, they are more intense (higher u) — in
both cases, the more so the higher the head-start inequality. In terms of publicity of agents’
merit, the higher the head-start inequality, the lower the optimal publicity if distinction

prevails, but the higher the optimal publicity if displacement does.

35 Case (a) arises for instance when higher-achieving agents (or agents with a higher current income) have
an exclusive access to publicly-funded goods — see e.g., Ferndndez and Rogerson (1995) for a model in which
access to education is only partially publicly provided and thus entails private costs, and agents are credit-
constrained. In Ferndndez and Rogerson (1995), the exclusion of poorer agents from the redistribution of tax
proceeds stems from credit constraints (e.g., the lower the tax rate, the lower the public funding of education,
and thus the more excluded from redistribution the poor). By contrast, in our environment, it is both their
having no head start and the separation induced by head-start inequality that makes the poor less likely to
benefit from redistribution, as the poor separate in an activity with lower effort incentives than the rich. All
else being equal, the larger the head-start inequality, the more excluded the poor.

36In our environment, the exact magnitude of the additional incentives coming from performance-based
redistribution depends nontrivially on the parameters. Indeed, absent performance-based redistribution, the
distribution of the poor’s performances has a lower mean than the rich’s (due to their having no head start
and exerting lower effort), but also a lower precision. As a consequence, whether the marginal effort incentive
generated by performance-based redistribution is higher or lower for the poor or the rich — and by how much
— depends on the parameters. Deriving the optimal threshold for redistribution is thus a nontrivial problem,
which we leave for future work.
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4 Extensions

4.1 Transfers and nonlinear image concerns

In the workhorse environment of Section 2.2, for any head-start inequality M > 0, the
prevalence of distinction or displacement depends only on the difference between n and Y.
We introduce in this Section a more general model, showing that nonlinearities in current
transfers or in image concerns make the prevalence of distinction or displacement depend on
the level of head-start inequality M.

Let us assume that in addition to their image concerns, each agent receives a direct
transfer g, € R (e.g., current wage or tuition fee), which depends on the activity h € Ry
chosen by the agent and the audience’s (equilibrium) beliefs. As before, we restrict our
attention to separating equilibria. Hence, with such transfers, each agent now chooses their

activity h and their effort level e to solve:

max max (ﬂh + pp(h,y) — 9(6)>-

h>0 e>0

Assumption 1. Let the transfer in activity h be a function of the expected effort (with
degenerate beliefs), é(h) = e*(h), and expected head start w(h) € {0, M}:

B = ble™(h)) + c(d(h)),
with b : Ry — R a continuously differentiable function, and c : RY. — R . Define for any h,
U(h) = b(e*(h)) + pne*(h) — g(e"(h))

Assume that U(h) is continuously differentiable, first strictly increasing then strictly decreas-

ing, with a unique interior mazimum. Let h* be such that U(h*) = max U(h).

Briefly put, Assumption 1 requires that transfers be additively separable in expected
effort and head start, and single-peaked with respect to expected effort. In particular, the
shape of U(h) satisfies Assumption 1 whenever the transfers b(e*(h)) are a weakly increasing
and weakly concave function of e*(h). The precision h* (still) strictly increases with the
weight on effort 1.3

We say that transfers exhibit increasing (resp. decreasing) returns to scale in head-start
inequality if ¢(M)/M increases with M > 0 (resp. decreases with M).

To make things concrete, let us consider two polar (and naive) applications:

37In addition, if the transfers b(e* (h)) are monotonic with the effort e* (), then h*/(ho+h*) > 1 if b(e*(h))
increases with e”(h), resp. h*/(ho + h") < n if b(e*(h)) decreases with h.
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(i) Wages bid by firms competing on the labor market: Firms’ profit is a strictly increasing
function of their employees’ effort and head start. Hence, b(é) and ¢(w) increase with
é and .%

(ii) Tuition fees set by universities competing on the student market: Suppose that univer-
sities receive funding from the government or from alumni as an increasing function
of their students’ future productivity/wages/social prestige, and thus as an increasing
function of their students’ expected effort and head start. As larger government fund-
ing or larger donations from alumni allow a university to lower its fees, competition
in the student market implies that b(é) and c(w) increase with é and @ (i.e. that fees

decrease with the students’ expected effort and head start).>

Proposition 5 (Transfers). Suppose Assumption 1 holds. Then, Lemma 1 and Proposition
1 hold, except for the comparative statics of hr, hp, with U(-) and h* as defined in Assumption
1 and replacing x by x + c¢(M)/(uM). In particular, if transfers exhibit increasing (resp.
decreasing) returns to scale in head-start inequality M, then there exists M* € [0, +o0] such
that displacement prevails for M < M™, while distinction does for M > M* (resp. distinction
prevails for M < M* and displacement does for M > M™ ).

Our analysis of nonlinear transfers extends to nonlinear image concerns (generalizing
Assumption 1), as long as transfers and image concerns remain additively separable in the
different components of merit (talent, effort, head start) and linear with respect to talent. 10

Interestingly, with nonlinear transfers or image concerns, the dominance of either dis-
placement or distinction depends in general on the level of head-start inequality. As an
illustration, suppose transfers/images have first increasing then decreasing returns to scale
in head-start inequality — e.g., if starting from zero, additional increments to the rich’s head

start are first increasingly valuable as they bring the rich closer to a critical threshold, but

decreasingly valuable past the threshold. Such a "step-like' shape can be expected in par-

3 We assume that firms (or universities, see below) compete to attract workers (or students) and are able
to offer (incentive-compatible) menus of precisions h and wages (or tuition fees) Sp.

3911 the case of government funding, universities may receive funding that increases with their students’
expected effort, but decreases with their expected head start — e.g., if the government aims at reducing
inequality and vows to handicap head start-rich students. Then, ¢(@) may decrease with @ — e.g. as a higher
(average) head start may either require higher fees to make up for lower State funding, or allow higher fees
as students expect higher future wages.

0ur insights further hold when transfers are not additively separable in expected effort and expected
head start. In particular, when transfers are given by a strictly concave function of expected performance,
distinction and displacement still lead to separating equilibria when image concerns are sufficiently intense (u
high) and the weight on head-start image (x) either sufficiently high or sufficiently low. We refer to Appendix
H.1 for details. Intuitively, strict concavity with respect to performance induces the poor to prefer a higher
effort level under separation than the rich (as the rich’s performance builds on their head start, they face a
lower marginal incentive to exert effort). This creates an additional incentive for the poor to pool with the
rich. As a consequence, for separating equilibria to survive, image concerns must be sufficiently intense and
the weight on head-start image sufficiently high or sufficiently low.
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ticular when agents compete for a limited number of prizes, with success in such a contest
consisting in achieving a score sufficiently above those of rivals. In such an environment,
displacement may prevail for both low levels and high levels of head-start inequality, with
distinction prevailing only for intermediate levels.

This observation bears additional implications when there are more than two head-start
levels in the population. Suppose for instance that there exists a "middle class" with head
start m € (0, M). With linear image payoffs, either displacement prevails between all head-
start levels, or distinction does. By contrast, if transfers and/or image concerns exhibit
(sufficiently) increasing returns to scale in expected head start, then, for m sufficiently low
and M — m sufficiently high, displacement prevails between the poor and the middle class,

while distinction prevails between the rich and the middle class.*!

Remark: The desirability of meritocracy (continued). We noted in Section 2.3 that the
desirability of meritocracy with respect to alternative modes of organization can depend
on whether displacement or distinction dominates. Our analysis of nonlinear transfers and
image concerns implies that the desirability of meritocracy may thus further depend on the

level of head-start inequality.

We henceforth resume our main environment, as outlined in Section 2.2, with no transfers

and linear, additively-separable image concerns.

4.2 Pooling equilibria

Let us consider candidate pooling equilibria and more generally, the consequences of the
audience having nondegenerate beliefs. With pooling (or nondegenerate beliefs), head starts
are imperfectly revealed by activity choices. Hence, the audience updates its beliefs on an
agent’s head start after observing their performance, which creates an incentive for the agents
to signal their (having or lacking a) head start via their performance. In other words, while
agents always "signal-jam" their talent via their performance (alone), they signal their head
start only via their activity choice when the audience has degenerate beliefs, whereas they
signal their head start via both their activity choice and their performance when the audience

has nondegenerate beliefs.

“ITo make things formal, suppose for instance that there are no transfers, that the effort image payoff is
given by uné (as in the linear case), but that there exists m* > 0 such that the head-start image payoff is nil
for 1 € [0, m"], and equal to pux (@ —m") for @w > m”™. Then, for x > n and m < m* < M — m, displacement
prevails between the poor and the middle class, while distinction prevails between the rich and the middle
class.
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An agent with head start w € {0, M} now chooses their activity h and effort e by solving

wh o o N
h0+h<€+w é(h,y) w(h,y)) +u><w(h,y)]

max max Ege, | uné(h,y) —g(e) +

where y = 0 + e+ w + ¢,. As é and W now depend not only on A but also on y, the
optimal effort within a given activity depends in general on an agent’s head start and on the

audience’s prior belief.

Lemma 5 (Nondegenerate beliefs and optimal efforts). Fiz an activity h € Ry. Fix
the audience’s prior belief p(h) € (0,1) that an agent choosing activity h is rich. If interior
and continuous with respect to p(h), the optimal effort levels in activity h of a rich agent and
of a poor agent are both strictly higher than e*(h) if h/(ho+h) < x (distinction region), and
both strictly lower than e*(h) if h/(ho + h) > x (displacement region).

As intuitive, when head-start image is the dominant concern (distinction), agents try and
signal their having a head start by achieving a higher performance, and to this end, they exert
a higher effort. Symmetrically, when talent image is the dominant concern (displacement),
agents try and signal their lacking a head start by achieving a lower performance, and to
this end, reduce their effort.

Whether it is the rich or the poor who distort their effort the most with respect to e*(h)
depends on the audience’s prior belief. In particular, the optimal effort level of a rich agent
in activity h lies further away from e*(h) than the optimal effort level of a poor agent if p(h)
is in a neighborhood of 0, and closer to e*(h) if p(h) is in a neighborhood of 1. The effort
distortion is most pronounced for the agents whom the audience expects the least.

We henceforth resume our focus on degenerate off-path beliefs for the audience.

Proposition 6 (Pooling equilibria with degenerate off-path beliefs). Let p = E[w]/M.
(i) If x = n and p # 1/2, there exists a unique pooling equilibrium in pure strategies: All
agents choose activity h* such that h*/(hg + h*) =1 and ezert effort e*(h*) = (¢") " (un).

(ii) If x # n and p is close to 0 or close to 1, there exists no pooling equilibrium in pure

strategies.

Part (ii) in Proposition 6 thus provides an additional motivation for our focus on sepa-
rating equilibria: for x # 7 and p in a neighborhood of 0 or in a neighborhood of 1, the only
equilibria in pure strategies are the separating equilibria described in Proposition 1.

4.3 Dynamics

Since in our one-period framework, separation in activity choices perfectly reveals the

agents’ head starts, one may wonder whether separation could persist over time — or appear
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in the first period to begin with. We thus sketch the dynamics of our environment in a two-
period framework. The two stages may for instance describe two stages in one’s education
— e.g., high school and college, or undergraduate and graduate school. For simplicity, we
assume that the agents’ head starts remain constant over the two periods — e.g., because
periods are short and head starts are nonfinancial.

We show that in this two-period environment, separation can obtain in the first period,
thereby perfectly revealing each agent’s head start from the beginning. Secondly, after agents
separate in the first period and while (on path) no privately observable heterogeneity remains
in the second period, separation persists as the rich choosing a higher precision than the poor
in the first period makes the audience’s end-of-period-1 belief about their talent more precise,
which leads the rich to prefer a higher precision in period 2 than the poor.

Let § € (0,1) denote the discounting factor across the two periods. In period 1, agents
first choose an activity, indexed by its precision hq, then an effort level eq in that activity,
which entails a period-1 cost of effort g(ej). Then, their period-1 performance y; is realized
and publicly observed. In period 2, agents again first choose an activity ho and then an
effort level ey, incurring their period-2 cost of effort g(es). Their period-2 performance ys is
realized and publicly observed. Hence, the set of information I about a given agent available
to the audience at the end of period-2 is given by I = {hi,y1,h2,y2}. An agent’s image
concern is the weighted sum of their expected talent, sum of expected (past) efforts and
expected head start given I — e.g., in a competitive recruitment environment, an agent’s
image concern is the discounted sum of their future wages.

An agent with publicly observable activity choices and outcomes I = {hq1,y1, he,y2} thus

maximizes*?

E |31 (EI611) + n(Blea|T) + Bfea]) + xEfwT)) - gler) — de)

We refer to fully separating equilibria as equilibria in which the rich and the poor separate
in both periods. In any fully separating equilibrium, the audience’s end-of-period-2 belief on
an agent’s talent 0 with activity choices h1, ho has precision hg + hy + ho. By linearity, for a

given choice of activities hy, ha, an agent’s second-period effort level e5(h1, hy) in any fully

“*In contrast to Holmstrom (1982), we assume that the image payoff only occurs at the end of the second
period, which we see as a more consistent assumption in the context of education. As a consequence, as
we show below, in equilibrium, the second-period effort will be higher than the first-period one, i.e. effort
increases over time, whereas in Holmstrom (1982), the existence of a first-period image payoff implies that
effort decreases over time. Adding an image payoff at the end of the first period would leave our insights
unchanged.
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separating equilibrium is thus given by

7 //JhQ
) = e @

For simplicity, we assume that n € (0,1/2), which will yield interior solutions.*?

To ensure uniqueness of the equilibrium absent head-start inequality, we assume passive
beliefs about effort, i.e., that the audience only uses the agent’s period-1 precision choice
(hy1) to form its beliefs about e;.**

With these assumptions, for a given period-1 activity choice h;, an agent’s period-2

on-path activity choice hi(h1) is such that ¢'(e}) = un, i.e.

h3(hy)
* - ,'77
ho 4+ h1 + h3(h1)

and in particular, the period-2 on-path activity choice h3(h1) is a strictly increasing function
of hy. In addition, for activity choices hy,h5(h1), an agent’s period-1 effort level ej(hy) is
given by

5uh1

g'(el) = ho + hi + hy(h1)’ (5)

Hence, let h] be defined by

hi
* * * :n’
ho + hi + h3(h7)

and thus in particular, h3(h]) = hJ, so that hi/(ho + 2h7) = 7.

Proposition 7 (Equilibrium characterization, two-period model). Suppose agents
choose among a continuum of activities indexed by their precision h € Ry, and that their
cost of effort is quadratic, with g(e) = e? /2. Then, absent head-start inequality, the unique
equilibrium in pure strategies is all agents choosing activity hi in period 1 and activity h5(h7)
in period 2. By contrast, with head-start inequality (M > 0), there exists a fully separating

equilibrium in pure strategies:

(i) (Distinction) If 2n < x, in period 1 the poor choose activity h] while the rich choose

“3The upper bound 1 /2 comes from a normalization to keep the total weight on effort, 27, strictly below 1.

A rationale is that the audience forms its beliefs using only the realized history at the time the agent
took their decision. Hence, in particular, the audience does not update its beliefs about e; after observing
the individual’s period-1 performance (y1), period-2 precision choice (h2) and period-2 performance (y2). Put
differently, the audience believes that the set of strategies considered by the agent (on- and off-path) is such
that for any two strategies (hi,ei1, ho, e2) and (R, e}, hb,eh), if h1 = b}, then e; = e}.
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activity hr > h] where hg is given by
1

St (h) — g€ (ha)] = (Bt () — g(es ()] + 5u< hi + B3(he) - )M,

ho + hi + hi(h

while in period 2, the poor choose activity h3(h}) and the rich choose activity h3(hgr) >
h(hi)-

(i) (Displacement) If 2n > x, in period 1 the rich choose activity h] while the poor

choose activity hp < hy where hp is given by

Sunei () = g(ei () = [anei ) —afei(hi))) — ou (2 SRR — .

ho + hp + h(hp

while in period 2, the rich choose activity h3(h}) and the poor choose activity hi(hp) <
ha(h7).

In other words, Proposition 7 shows that with initial head-start inequality, there exist
equilibria with immediate and persistent separation in activity choices. Separation measured
either by the distance between activity precisions, or by the one between effort levels, de-

creases over time — in fact, in the second period both the rich and the poor exert the same

effort ((g") ™" (um)).

4.4 Relative image concerns

While in our baseline specification, agents care about the absolute levels of their images,
we now investigate an alternative specification in which they care about their relative levels.
Relative image concerns capture the positional property of prestige concerns, while also be-
ing consistent with career-concerns interpretations in which an agent’s image is their future
wage but the utility the agent ultimately derives from their future wage depends on how the
latter compares to the others, or in which an agent’s chances of being promoted depend on
their relative "qualities" with respect to their rivals’*?

In the spirit of Merton (1957), we distinguish two reference groups for each agent: the
whole society and the agent’s activity peers.The agents’ weights on each reference group
may stem from society’s division along (or mobility across) activity lines. we emphasize that
milder across-activity image concerns — e.g., due to a more divided, less mobile society —
tend to foster displacement.

Formally, suppose that an agent’s payoff in activity h and with performance y is a

weighted sum of their local, within-activity image ¥ (h,y) — E[t)(h,y)|h], and their global,

*5See in particular Frank (1985), and for more recent investigations, Langtry (2022) and Butera et al (2022).
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across-activity image ¥(h,y) — E[¢(h, y)]:

(1= O (0hy) ~ Bl )lh) + ¢ (w(0,y) - El b)) (6)

where ¢ > 0 captures the relative weight of the agent’s global image. [Our previous specifi-
cation thus corresponded to purely across-activity image concerns (¢ = 1), while for { = 0,
image concerns are purely within-activity: agents only compare themselves and/or are only
compared to their activity fellows.]

The extent to which image concerns are across- or within-activity may depend in particu-
lar on the extent to which activities, careers or parts of society more generally are clustered.
For instance, as a side-product of exerting effort in a given activity, agents may learn activity-
specific knowledge — either technical or relative to a profession’s/firm’s cultural and social
norms. If such knowledge is valuable only in that given activity and worthless in others,
image concerns may be mostly within-activity as agents expect future competition mostly
from their activity fellows. By contrast, if there is no such activity-specific knowledge, image
and career concerns are across-activity as agents expect future competition from other agents
across activities. Similarly, if society is clustered along activity lines, so that agents in dif-
ferent activities have few interactions — e.g., living and working in different neighbourhoods,
having different lifestyles —, images may be mainly within-activity as agents put a higher

weight on their comparisons with respect to their activity-peers.

Proposition 8 (Relative image concerns and reference groups). All formal results
in Sections 2.1 and 2.2, namely Lemma 1, Proposition 1 and Corollary 1 hold with relative

image concerns (as defined by (6)), replacing n by ¢n, and x by (x.

Let us study the comparative statics of the displacement and distinction effects with
respect to ¢.*6 Indeed, as a society becomes more divided along activity lines — e.g., as
education or work organization become more specialized and students or workers in different
activities fields interact less —, across-activity comparisons may matter less ({ may decrease).
By contrast, as a society becomes more mobile — or at least more transparent as agents
can more easily observe the lifestyle of other agents —, across-activity comparison may be

heightened (¢ may increase).

Corollary 3 (Distinction and displacement in divided vs mobile societies). The

more mobile the society (the higher (), the larger the magnitude of distinction and the smaller

6 Absent transfers, the optimal precision h* is such that h*/(ho + h*) = (7, and thus the regions of
displacement and distinction do not depend on (: displacement prevails if n > x, while distinction does if
n<Xx-

33



the magnitude of displacement.*” Conversely, the more divided the society (the lower (), the

smaller the magnitude of distinction and the larger the magnitude of displacement.

5 Related literature

Theoretical literatures. This paper builds on several theoretical literatures, too vast to
be summarized here. The founding lineage is the literature on career concerns, initiated
by Holmstrém’s (1982) seminal contribution from which the core of our model is borrowed.
Within this literature, Dewatripont, Jewitt and Tirole (1999a, 1999b) investigate the role of
activities’ information structure,*® allowing for complementarities between talent and effort,
and applying their analysis to a multitasking environment.*® Closely related to our main ap-
plication, MacLeod and Urquiola (2015) consider a model in which students first exert effort
to get admitted to a college, then exert effort in college, before going on a competitive job
market. In their model, college choice is observable (but test results for college admission are
not), and colleges vary in their selectivity, which influences the audience’s expectation about
the distribution of skills and efforts of the students they admit. These works differ from
ours in that they consider ex ante identical agents, whereas the key driver of our analysis is
an (initial) privately observable heterogeneity, which distorts the agents’ equilibrium effort
choices, generating displacement or distinction.’® A notable exception is Madsen, Williams

and Srkzypacz (2022), who consider a two-activity environment (a "safe" one and a "risky"

47Namely, the higher (, the higher the rich’s precision hr under distinction, and the higher the poor’s
precision hp under displacement.

18 Relatedly, while most of the literature on career concerns assumes that agents’ performances are observable
throughout the employment relation, Bonatti and Horner (2017) consider an environment in which only
breakthroughs are observed, yielding in particular that wages are single-peaked over time (conditional on no
breakthrough being observed).

“9Cisternas (2018) introduces strategic skill acquisition, studying environments in which effort is a direct
input both to current production and to skill acquisition, and finds that the audience’s uncertainty on whether
to attribute a higher output to new skills or to noise can lead to suboptimally low effort. In our setting, the
audience’s ex ante uncertainty regarding an agent’s head start — and the agents’ strategic reaction to this
uncertainty — leads to suboptimally low effort (from the poor) when displacement prevails, but suboptimally
high effort (from the rich) when distinction does.

*00ur investigation of activity choices with image concerns further relates to the literature on endogenous
group formation with peer effects. In particular, our model can be compared with Bénabou (1993). In
Bénabou (1993), agents choose their skills and location, while in ours they choose effort and activity. In
Bénabou (1993), positive externalities from high-skill neighbors make would-be high-skill workers willing to
pay more to live in a high-skill neighborhood, and the limited availability of land then generates segregation.
By contrast, in our model, we rule out congestion in activities, but positive (or negative) externalities from
peers’ head starts make the rich or the poor willing to incur a higher or a lower precision, hence providing a
suboptimal effort, and segregation obtains when the chased party can escape sufficiently far away (in terms of
precision) from the chasing party. In a different vein, Board (2009) considers peer effects alone, and emphasizes
that "private provision" of activities leads to excessive segregation, while Staab (2022) adds status concerns to
peer effects and shows that, with private provision, status concerns mitigate the segregation induced by peer
effects. In our setting, peer effects (image externalities) can either make the rich willing to blend with the poor
and the poor willing to avoid them, or the other way around, while within-activity "status concerns" can arise
from the agents’ relative image concerns with respect to their activity peers (see Section 4.4). As opposed to
Staab (2022), in our setting, the complementarity between the privately observable heterogeneity and activity
precision arises endogenously via the signal-jamming attempt of the agent (talent image concerns).
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one) and agents with unobservable talent, yet with a privately-observable, activity-specific
head start. A head start increases an agent’s probability of success in the risky task,’!
and is useless in the safe task. The authors study the optimal incentive scheme, combining
monetary bonuses and promotions. Hence, in contrast to their environment, in ours head
starts are useful in all activities, which generates the distinction/displacement chase across
activities.

The second literature on which this paper builds is the signalling literature, starting with
Spence (1973). In our model, agents try to signal their having or lacking a head start, and the
complementarity between the agents’ head start and their precision choices, which generates
the sorting condition, arises endogenously from the agents’ effort to influence their talent
image ("signal-jamming" induced by talent image concerns). Our agents’ trade-off between
talent, effort and head-start images can be compared with studies of signalling to multiple
audiences with imperfectly aligned preferences, such as Austen-Smith and Fryer (2005). In
their setting, agents choose a one-dimensional variable to signal a privately observable two-
dimensional type: the alignment between the two dimensions of an agent’s type is determined
in equilibrium via the opportunity cost of underinvesting in one dimension. By contrast, in
our environment, agents know only one dimension of their type (head start) and face a single
audience to which they send a two-dimensional signal (activity choice and performance): the
alignment between the three dimensions of the agent’s image is determined in equilibrium
via the opportunity cost of choosing suboptimal effort incentives (precision) — either too high
or too low.

Our policy analysis contributes to the (already rich) study of optimal incentives with
career/image concerns, in the wake of seminal contributions such as Gibbons and Murphy
(1992). Our study of optimal income taxation echoes Rothschild and Scheuer’s (2016) study
of optimal taxation with rent-seeking, where in our environment, rent-seeking stems from
privately observable head starts and unfolds across activity choices. In addition, our results
on the optimal intensity of image concerns are related to Ali and Bénabou (2020), who find
that the optimal "visibility" of prosocial behavior solves a trade-off between incentivizing
effort and revealing societal preferences. Likewise, in our setting, the optimal visibility of
"merit" solves a trade-off between incentivizing effort and increasing the distortions in the
agents’ activity choices, which goes towards higher visibility when displacement prevails,
resp. lower visibility when distinction does.

This paper studies the relations between the allocations of "merit" and material rewards

in society, and it is thus related to contributions comparing different forms of (social) or-

51n addition, head starts and talent are assumed to be complementary in the agent’s probability of success,
whereas in our model they are substitutes in the agents’ performance.
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ganization, such as Coase (1937), Green and Stokey (1983), Cole, Mailath and Postlewaite
(1992), Burdett and Coles (1997), and Fernandez and Gali (1999) who compare contracts
and contests, or markets and contests, underlining that contests induce excessive effort with
respect to markets, but achieve a higher matching efficiency (strictly so when agents face
borrowing constraints). In our model, meritocracy has contrasted consequences with respect
to alternative forms of organization. As mentioned in Section 2.2, with respect to "spot
markets for performance", it induces lower effort and higher payoff inequality if displacement
prevails, but higher effort and lower payoff inequality if distinction does.”® The matching
efficiency of meritocracy — the accuracy of the audience’s beliefs about the agents’ talent —
is higher when distinction prevails than when displacement does.

Divergent behaviors for the rich and the poor, as in our model, have been given many
explanations. An important literature, pioneered by Arrow (1973), relies on self-fulfilling
beliefs by which agents either imperfectly observe the characteristics of different activities
(as in Piketty 1995, Alesina and Angeletos 2005, Bénabou and Tirole 2006), or face differ-
ent audience expectations regarding their effort or the causes of their success/failure (as in
Coate and Loury 1993, Piketty 1998). These environments stand in contrast to ours in which
activity parameters are perfectly known, and agents face ex ante identical expectations from

the audience. Accordingly, the policy implications of our model differ.

Empirical literatures. A vast empirical literature — not limited to economics — describes
how students’ backgrounds affect their choices, as well as the role of expectations and nar-
ratives. Inspiring our work are several seminal contributions from sociology. In particular,
Bourdieu and Passeron (1970) and Bourdieu (1979) present and analyze sociological evidence
of the separating outcomes we label as "displacement" and "distinction", in particular in the
context of education. In addition to objective head starts (as in our model), they identify
as an additional driver of separation the narratives, promoted by some elites, discourag-
ing "lower-class" individuals from choosing more selective and demanding education tracks.
Boudon (1973), building on Merton’s (1957) notion of "reference groups", provides another
explanation for the same outcomes, based on class-specific aspirations and beliefs.>® In our

model, the agents’ differentiated choices obtain even in the absence of any such narratives

211 the wake of Baker, Gibbons and Murphy (1994), investigating the interplay of such spot markets with
merit-based image concerns may yield interesting insights.

31n a related vein, Miiller (2022) provides empirical evidence of the strong impact of "parental pressure" on
children’s education choices, interpreted as including both coercion and transmission of the parents’ beliefs
and preferences. Our model may suggest an alternative explanation of these findings: the parents’ reaction to
their child’s prospective application to a given university may reveal to the child how much parental support
(material and immaterial) they could expect were they to attend that university. Such parental support
constitutes a head start (privately observable and affecting the student’s performance). While these two
explanations point to the same outcome, they call for different remedies.
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or class-specific aspirations.

Closer to our framework, Bourdieu and Saint-Martin (1970) analyze the relative image
weights of talent, effort and head start (to rely on our model’s vocabulary) in French edu-
cation, notably emphasizing the joint depreciation of effort and appreciation of talent and
head start (across fields and across educational tracks). As an illustration, they provide
evidence that if literature and mathematics are perceived as the most prestigious fields by
both professors and students, it is partly because they are considered as those in which effort
is the least useful and in which talent or head start (and specifically the latter in the case
of literature, e.g., having read, or heard of many books not mentioned in school programs)
matter more than effort exerted at school.>

Within the economics literature, Burzstyn, Egorov and Jensen (2019) provide exper-
imental evidence of students’ fear of revealing their ability to their peers, which induces
students with lower grades to decline opportunities for additional preparation for the SAT
and additional diagnostic tests — a pattern consistent with the displacement effect. In the
same experiment, the authors show that, depending on a school’s social norm ("smart-to-
be-cool" vs "cool-to-be-smart", which we capture in our model with the image weights on
talent, effort and head start), higher weights on talent and effort induce agents to sign up for
additional preparation and diagnostic tests, i.e. selecting a higher precision — as predicted
by our model.>

Some implementations of the policy interventions we study have been empirically docu-
mented. In particular, Moreira and Pérez (2022) provide a rich analysis of the consequences
of the introduction of competitive exams to select certain federal employees (following the
1883 Pendleton Act), which may fit in our model as raising the precision of this career track.
Moreira and Pérez (2022) find that the exams left the share of upper-SES applicants un-
changed, increased the share of middle-class applicants and decreased the share of lower-SES
applicants. From our model perspective, this may suggest that displacement prevailed be-
tween middle-class and lower-SES applicants (the higher precision making joining the civil
service more attractive to the middle class and less attractive to lower SES, for the sake of

talent signal-jamming), and that distinction prevailed between middle-class and higher-SES

5 Coupled with our model, their analysis thus suggests that distinction should prevail in these fields.
However, they also describe literature as a much less precise field than mathematics (in terms of performance
evaluation), both by intentional design and because of its intrinsic nature (e.g., the ambiguities of definitions
and evaluations of "style"), and thus literature may not enable the same magnitude of distinction, if any, as
mathematics.

®Relatedly, Ashraf, Bandiera and Lee (2014) study visibility interventions in a nationwide health worker
training program in Zambia. They find that higher "employer recognition" and "social visibility" increase per-
formance — consistently with a higher p in our model. In addition, they find that raising "social comparisons",
i.e. increasing the weight on within-activity image concerns lowers performances, in particular for "low-ability
trainees" — consistently with a displacement effect and our predictions in Section 4.4 regarding the impact of
strong within-activity image concerns.
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applicants (the higher precision thus making the higher-SES applicants only slightly more in-
clined to pool with middle-class applicants, as higher-SES applicants remain predominantly
concerned with signalling their head start). The coexistence of displacement between lower-
SES and middle-class applicants and of distinction between higher-SES and middle-class ones
is consistent with head starts having increasing returns to scale (see Section 4.1).%
Empirical studies outside of the education context may also be interpreted in the light of
our model. As an illustration, Bursztyn et al. (2018) provide field-experimental evidence on
status goods (credit cards from an Indonesian bank), which could be interpreted as a mani-
festation of distinction in our model.>” Macchi (2023) provides evidence on credit-worthiness
signalling strategies in Uganda, showing that obesity facilitates credit access. Interpreting
these strategies as aimed at signalling not only wealth (privately observed "head start" in our
model) but also reliability (unobserved "talent"), the outcome may correspond to displace-

Inent.58

6 Alleys for future research

The introduction covered the main insights of the paper. We conclude by briefly evoking
three alleys for future research.

Head starts and occupational change. Could the simple model we introduced in this paper
be extended to explain occupational change, and particularly, the ongoing polarization of
the structure of work in industrialized countries, which features an increasing concentration
of employment in high-education, high-wage occupations and low-education, low-wage occu-
pations at the expense of middle-skill occupations (see e.g., Autor 2019)? Such an extension

may require introducing multidimensional head starts, and asking which changes in the rel-

5®Indeed, letting the head start levels of lower-SES, middle-class and higher-SES applicants be given by
0 <m < M and x(0) < x(m) < x(M) the associated image values, displacement between the first two and
distinction between the last two would obtain whenever

x(m) — x(0) x(M) — x(m)
m M-m

Alternatively, such differentiated outcomes could be explained by multi-dimensional head starts. As an illus-
tration, suppose head starts are two-dimensional w = (w1, w2), with wy, w2 € {0, M}, such that performance
is equal to y = 0 4+ e + w1 + w2 + ¢, and that there are different image weights on each head start dimension
X1, X2. Suppose there are three "classes" in the population: the upper class with head start (M, M), the mid-
dle class with head start (0, M) and the lower class with head start (0,0). Then, if x2 < 7 < x1, distinction
prevails between the upper class and the middle class, while displacement prevails between the middle class
and the lower one.

57Interes‘cingly, Bursztyn et al. (2018) find that increasing self-esteem causally reduces distinction efforts,
which suggests some substitution between social and self images. In our model, the implications of this
substitutability can be studied via the agents’ intensity of career concerns — e.g., an intervention improving self-
esteem would lower p, which has contrasted consequences depending on whether distinction or displacement
prevails (see Section 3.3).

> Importantly, Macchi (2023) shows indeed that while obesity is statistically correlated with wealth, it is
not interpreted as a signal of beauty nor health, which may suggest that if they could, individuals would
otherwise prefer other signals of credit-worthiness.
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ative weights of the different head-start dimensions could explain the patterns observed in
the data.

Optimal tazxation. We focused in this paper on non-monetary head starts, interpreted as
either human or social capital. However, head starts may have a monetary component — even
if indirect, e.g., the ability to pay for private tutoring or summer camps, or for more comfort-
able or healthier living conditions. How would optimal policies change given this monetary
component? In particular, taxes (or subsidies) may allow the redistribution of part of the
head starts across individuals and across generations. Furthermore, whether monetary or
not, an agent’s head start may be the outcome of the previous generation’s effort, which
would raise the issue of optimal estate taxation (building on Farhi and Werning 2010).

Markets and morality. Individuals may face both "moral image" concerns and "market
image" concerns, the former determined by moral narratives and the latter by production
technologies, finite resources and demand and supply equilibria. However, as pointed out
by moralists and philosophers, markets and moral narratives may put different weights on
each component of "merit" — innate talent, effort and head start. In the wake of works such
as Weber’s (1905) seminal study on the protestant ethic and the spirit of capitalism, could
our model shed some light on the (joint) relations between different production technologies,

modes of organization and moral narratives?
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Appendix

A Sorting and off-path beliefs

Let us explicit our equilibrium refinement in the case of two head start levels (w € {0, M })
and degenerate off-path beliefs. Let the audience’s off-path beliefs be described by the
function p : h — p(h) where p(h) € {0,1} is the probability attributed to an agent choosing
activity h being rich. Fix an equilibrium, and consider an out-of-equilibrium activity choice
h. Denote by u*(w) the expected equilibrium payoff of an agent with head start w, and by
u(w,p(h), h) the expected payoff of an agent with head start w when choosing activity h

given the audience’s beliefs p.

Definition (Equilibrium concept, degenerate off-path beliefs). We consider Bayesian
Perfect equilibria as defined by Fudenberg and Tirole (1991) that further satisfy the following
additional requirement: If for an off-path activity h and for a head start level w, there exists

another head start level w' such that for any p(h) € {0,1},
u(w’,p(h), h) - u*(w,) > U(U},p(h), h) - u*(w)7

with a strict inequality for some p(h), then the audience’s equilibrium belief should put zero

probability on an agent who chooses activity h having head start w.

An important implication of our equilibrium concept is that, with degenerate off-path
beliefs, off-path deviations towards activities with lower precision are attributed to poor
agents, while off-path deviations towards activities with higher precision are attributed to

rich agents. Namely, we have the following result.

Lemma A.1 (Sorting and degenerate off-path beliefs). Suppose there exists a sepa-
rating equilibrium with degemerate off-path beliefs in which a strictly positive mass of poor
agents chooses an activity with precision hp, while a strictly positive mass of rich agents
chooses an activity with precision hr. Then, hp < hr. Moreover, any off-path deviation
to an activity with precision h < hp is attributed to a poor agent with probability 1, and
any off-path deviation to an activity with precision h > hpg is attributed to a rich agent with

probability 1.

Proof. Consider an equilibrium as described in the Lemma. Let p(h) € {0,1} denote the
audience’s belief that an agent in activity with precision A is rich.
Necessary conditions for such an equilibrium to exist are that a poor agent in activity

hp, resp. a rich agent in activity hgr has no strict incentive to deviate to activity hpr, resp.
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hp. Hence,

hr
U(hp) — P—>hM>Uh—( —)hM,
(hp) u<h0+hp x |p(hp) (hr) Ay X |p(hr)
phr ( hr ) 7
U(hgr) + M — — X )p(hr)M (7)
(hr) ot Mt h X |p(hr)
Mhp hp
> U(hp) + - ( - ) hp)M,
(hp) o "o i x )p(hp)
and thus
hp hr )
- M <0,
“(ho+hp ho+he)
i.e.hpﬁhR.

Consider now an off-path deviation to an activity with precision h < hp. For any belief
p’ € {0,1} about the probability that an agent choosing activity h is rich, a poor agent’s

gain from deviating from activity hp to activity h is equal to

U(h) - /~L<h0h+h - x)p’M - [U(hp) - u( x)p(hp)M

ho—l—hp_

whereas a rich agent’s gain from deviating from activity hg to activity h is equal to

U(h) + M — - M — |U(hg) + M — — hg)M
(h) ot h Mo n ~X)P (hgr) Tt A x |p(hR)
<U(h) + uh M—u( —x)p’M—[U(hp)Jr phe M—u( —x)p(hp)M]
- ho + h ho + h ho + hp ho + hp
< U(h) — - ’M—[Uh —( P —> hM}

(h) u<h0+h x>p (hp) — p e X p(hp)

where the first inequality follows from (7) and the second one from h < hp. Therefore,
with our equilibrium concept, the equilibrium belief p(h) that an agent choosing the off-path
activity h < hp is rich is equal to zero. Similarly, (7) implies that the equilibrium belief p(h)
for any off-path activity h > hp is equal to 1. O

B Proof of Lemma 1

The proof follows from the arguments in the text. In particular,

de*(h)

U'(h) = (un —g'(e*(h))> = (M —g'(e*(h))) 1 ho

g"(e*(h)) (ho + h)*’

Hence, max U(h) = U(h*) such that h*/(hg + h") = 7.
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C Proofs of Proposition 1 and Corollary 1

C.1 Proof of Proposition 1

Suppose Assumption 1 holds. Hence, U(h*) > U(h) for any h # h*, and therefore, absent

head-start inequality (M = 0), the unique equilibrium is all agents choosing activity h*.

Beliefs. Following on our preliminary remark, our equilibrium concept yields that in any
equilibrium in which a strictly positive mass of poor agents choose an activity with precision
hp, any off-path deviation to an activity with precision h < hp is attributed to a poor agent
with probability 1 (see Lemma A.1, Appendix A). Similarly, in any equilibrium in which
a strictly positive mass of rich agents choose an activity with precision hgr, any off-path
deviation to an activity with precision h > hp is attributed to a rich agent with probability
1.

Hence, let hp and hgr be resp. the lowest activity (in terms of precision) chosen by a
strictly positive mass of poor agents, and hgr the higest activity chosen by a strictly positive
mass of rich agents, and let px, X € {P, R} be the belief that an agent in activity hyx is rich.

The no-profitable-deviation conditions for poor and rich agents require in particular that®

hp

—_— = M > h

U(hp) — M<

phr hr )
h S Y M > h M.
U( R)+h0+hR u<h0+hR X |PR max U(h) + x

Separating equilibria. By Assumption 1, U(h) strictly increases with h € (0,h*) and
strictly decreases with h € (h*,+00). As a consequence, in any separating equilibrium, all
poor agents choose the same activity, denoted by hp, while all rich agents choose the same
activity hg. By Lemma A.1, hp < hg. Our preliminary remark together with Assumption

1 yield that
hp < h* and hr > h*. (8)

As noted in the text, for the poor and the rich not to be tempted to deviate to the other

group’s activity, the following condition must hold:

(G = X)M < Uha) — Uhe) < (2 = x) . 9)

With our equilibrium concept, off-path deviations to an activity h € (hp, hr) are attributed

59We use the continuity of all expressions with respect to h € (0, +0).
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to poor agents with probability 1 if for any belief p € [0, 1],

h —
ho+h

h
ho +

Uh) - u VoM = Ulhe) > Uk + 25—

—xy)pM —U(hg) — uxM
ot h - X)P U(hr) — uxM,

ie. if

AMZh—QM<Umm—wmx

and to rich agents with probability 1 if

(5 = X) M > Ulhn) = Ulhe).

Let A’ be such that

;(mﬂ;ﬂ—xyW=me—wwW)

Then, condition (9) implies that ' € [hp, hg|, and the necessary and sufficient existence

conditions thus write as

U(hp) = oax U(h) and U(hgr) = h’gr%%)j-oo[](h).

Therefore, with Assumption 1, two cases arise (that are mutually exclusive as we will see

shortly):%°

(i) /' > h*, and then hp = h* and hg = I’ > hp, i.e.

hR *
(G =X )M = Ulha) ~ U (). (10)

(i) B’ < h*, and then hg = h* and hp = h' < hg, i.e.

hp )
—x|M =U(*)—U(hp). 11
n(G e = X )M = U(h) = Uh) ()
Lastly, again by Assumption 1, hg > hp = h* implies that U(hg) < U(h™), whereas
hp < hr = h* implies that U(h*) > U(hp). Hence, case (i) corresponds to h*/(hg + h*) <
hr/(hot+hr) < x (distinction), while case (ii) corresponds to h*/(ho+h*) > hp/(ho+hr) > X

(displacement). This further establishes that the two cases are mutually exclusive.

Comparative statics of hp and hr. The monotonicity of hp and hr with respect to M

801f ) = h*, then both the poor and the rich choose activity A", a contradiction.
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obtain with the implicit function theorem by differentiating (11) and (10) as the function
U strictly increases with h € (0,h™) and strictly decreases with h € (h*,400). The same
argument yields the monotonicity of hp and hgr with respect to x and 7 (noting for n that
h* < hpr under distinction implies e*(h*) < e*(hg), while hp < h* under displacement
implies e*(hp) < €*(h™)).

Remark: Comparative statics with respect to . When distinction prevails,

(/) - ) 2

(ho +hgr)?) Op
. N . 1 h h
=nle*(h*) — e*(hr)] — [un — ¢'(e*(hr))] (e ) o th + (ho th — X)M
- 1 (7 % * 1 1) k(7% 10 % g,(e*(h ))
= ;[g(e (h*)) — g(e*(hr))] — ;[g (e*(h*)) —g'(e (hR))]W(}Z%)
g'(e*(hr))

s (o ) [ ) = )] = (6 (1)) = /(" () )

by strict convexity of g. Hence, if ¢’ is weakly concave, hg strictly decreases with u (as

hr > h* and thus U’(hg) < 0). Similarly, when displacement prevails,

/ :U'hO 8hP
(U (he) + (ho + hP)2> O
= e () = " (he)] = [ = g (€ )] s el = (S —x
T PP ()
= Lo(e" () = (e (hp))] = Lo (W) = g he)]) s
TR ) ) = (k)] = /e (0)) — o (" ()

by strict convexity of g. Hence, if ¢’ is weakly concave, hp strictly increases with u (as
hp < h* and thus U'(hp) < 0).
Nonetheless, both the rich’s and the poor’s effort strictly increase with the intensity of

image concerns — both under distinction and under displacement.®!

®'To see this, note that g¢'(e*(h*)) = un, while hr under distinction and hp under displacement are
respectively given by

pne” (hr) — g(e”(hr)) = pne” (h*) — g(e*(h")) + g'(e" (hr)) — pxM,

and

pme” (hp) — g(e”(hp)) = pne”(h") — g(e”(h")) — g'(e" (hp)) + px M
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C.2 Proof of Corollary 1
By Proposition 1, the rich’s and the poor’s expected payoffs in the unique separating
equilibrium with degenerate off-path beliefs are given respectively by

h
KRRy resp. U(h*)

U(h M =U(h* ,
(hr) + px ( )+h0+hR

if distinction prevails (h*/(ho + h*) < x), and by

h
Uh*) +uxM,  resp.  U(hp)=U(h") - Iu(ho—i-Php _ X)M

if displacement does (h*/(ho + h*) > x).

Hence, the difference between the rich’s and the poor’s expected payoffs is equal to

php

phr
7M resp. —_—
P T hp

ho + hg ’

if distinction prevails, resp. if displacement does.

Comparative statics with respect to M. The result for distinction obtains as h* does
not depend on M, while hp strictly increases with M. As for displacement, hp strictly
decreases with M, with hp < h*, and thus U(hp) strictly decreases with M. Consequently,
wulhp/(ho + hp)]M = U(R*) + uxM — U(hp) strictly increases with M, which yields the

result for displacement.

Comparative statics with respect to x. With distinction (x > 7), hg strictly increases
with x, and thus phr/(ho + hr) (< px) and plhr/(ho + hgr)]/U(R*) strictly increase with
Xx. With displacement (y < 7), hp strictly increases with x, and thus puhp/(ho+hp) (> wx)

strictly increases with x.

Comparative statics with respect to n. With distinction, hpr strictly increases with 7,
and thus phr/(ho + hr) strictly increases with n. Similarly, with displacement, hp strictly
increases with 7, and thus php/(ho + hp) strictly increases with 7.

Comparative statics with respect to p. With distinction, the difference between the rich’s

and the poor’s expected payoff is equal to

:uhR 1 %
— M = hr))M
A = g (e ()M,
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and hence the result obtains by noting that e*(hp) strictly increases with p, as shown in the
proof of Proposition 1. Similarly, with displacement, the difference between the rich’s and
the poor’s expected payoff is equal to

/‘LhP 1/ %
— M = hp))M
A = g (b))

and e*(hp) strictly increases with u, as shown in the proof of Proposition 1.

C.3 Head-start levels

Let us provide the analogue results of Proposition 1 (characterizing the separating equi-
libria) in cases with more than two head-start levels. The proofs follow from the same
arguments as in the proof of Proposition 1 (see Appendix C.1 above), and are thus omitted
for the sake of brevity. In particular, the sorting condition remains the same as in the case
of two head-start levels.

To alleviate the notation, let H = h/(hg 4+ h) for any h € Ry and let us index activities
by H. In particular, note that with an abuse of notation, U(-) can be written as a function

of H, and let accordingly H* = h*/(ho + h*) = n.

Finite number of head-start levels. Suppose that the support of the head starts dis-
tribution is the set {wq, ..., wy}, with N > 2 and 0 = wy < ... < wy = M. Then, the unique

separating equilibrium is:

(i) (Distinction) If n < x, the separating equilibrium in which for any w € {wo, ..., wn},

w-rich agents choose activity H(w) € [n, x) such that

H(wO) =H" =1,

U(H (wns1)) — u(H(wnH _ X) (wni1) — wp) = U(H(wy))  forn € {0, .., N — 1},

For any n,k € {0,..., N}, H(wy) strictly increases with w,, if & > n + 1 and does not

depend on wy, if k <n — 1.

(ii) (Displacement) If n > x, the separating equilibrium in which for any w € {wo, ..., wn},
w-rich agents choose activity H(w) € [n, x) such that
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For any n,k € {0,..., N}, H(wy) strictly decreases with w,, if £ < n — 1 and does not
depend on wy, if k >n + 1.

Generalizing the analysis to any finite number of head-start levels delivers an additional

observation:

Observation 2. The larger the number of intermediate head-start levels, the wider apart

the extreme precisions.

Continuum of head-start levels. Suppose that head starts are distributed over {0} U
[w,w] U{M} according to some cdf F, strictly increasing over (w,w) C (0, M) and such
that 0 < F(0) < F(w) < 1. (The "isolated" boundaries 0 and M conveniently rule out
discontinuity issues, as will be clear shortly.) In addition, suppose that the effort cost is
quadratic: g(e) = e%/2.

Then, the unique separating equilibrium is

(i) (Distinction) If n < x, the separating equilibrium in which w-rich agents choose

activity H(w) € [n, x) such that
H(0) = H" =n,

X — H(w)
H(w)—n

H'(w) = )
U(H(M)) — p(H(M) = x)(M —w) = U(H(w)).

for all w € (w,w),

H(-) is strictly increasing and strictly concave.

(ii) (Displacement) If n > x, the separating equilibrium in which w-rich agent choose

activity H(w) € (x,n] such that

H(M) = H" =,

U(H(w)) + p(H(w) - x)(M —w) = U(H"),

/ _H(w)_X
T = i)

U(H(0)) + p(H(w) — x)w = U(H(w)).

for all w € (w,w),

H(-) is strictly increasing and strictly convex.
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D Proofs for Section 2.3

D.1 Proof of Lemma 2

Let us first show Lemma 2. By Proposition 1, whenever y # n, there exists a unique sep-
arating equilibrium in which the rich and the poor choose different activities, with respective
precisions hr > hp, in which they exert efforts e*(hg) > e*(hp) respectively. Consequently,
we turn to (candidate) pooling equilibria, referring to Section 4.2 and Appendix I for addi-

tional details.

Lemma D.1. Let p # 1/2. In a (candidate) equilibrium in pure strategies in which all
agents choose activity h > 0, the rich and the poor exert the same effort level (¢') ™ (un) if
and only if n = x = h/(ho + h).

In any candidate equilibrium in pure strategies in activity h = 0, the rich and the poor

both exert zero effort (see Appendix I), which rules out efficiency.

Proof. Let us consider a (candidate) equilibrium in which both the rich and the poor choose
activity h > 0 and exert effort e’ (M) and e'(0) respectively. Suppose that e’ (M) = e'(0) > 0.
Then, ef(M) and €(0) are interior and thus satisfy the first-order conditions (25). As
el (M) = e'(0), (25) writes as

g0 = L1 (0= pho(x - e ) MPEOLE ),
JEO) = L1 @ —pno(x - ). )]

As M > 0 and el (M) = €'(0), E(M, e’ (M)) = E(0,€'(0)) if and only if p = 1/2.
Hence, for p # 1/2, the above system implies:

o h
X ot h
and thus
J(e (M) = ¢ (e} (0)) =
ho+ h

Reciprocally, suppose that n = x = h/(ho + h). Then, the arguments in Appendix I imply

that the derivative with respect to effort of an agent’s payoff in activity h (i.e. the derivate
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of (24) with respect to e) is equal to

and does not depend on the agent’s head start. Therefore, by concavity, the agent’s optimal

effort in activity h is given by

O]

When p = 1/2 (non-generic case), there may exist parameter values such that there exist
pooling equilibria in an activity h with h/(ho + h) < min{n, x} or h/(ho + h) > max{n, x},
that achieve efficiency despite 7 # x.%2

Lemma D.2. Let p # 1/2. If n # x, there exists no equilibrium in pure strategies in which
the rich and the poor choose the same strictly positive effort. If n = x, there exists a unique

equilibrium in pure strategies: all agents choose activity h such that h/(ho+h) = n and exert

effort e*(h) = (¢') " (un).

Proof. Suppose n # x. By Lemma D.1, a necessary condition for the existence of a pool-
ing equilibrium in which the rich and the poor choose the same activity A and the same
effort ef (M) = €T(0) > 0, is that x = h/(hg + h), in which case the agents exert effort
(¢") " (uh/(ho + ) = (¢") "  (ux).

By (29) (see Appendix I), the agents’ equilibrium payoffs (v(w))wefo,1ry are equal to:

o) = ~(1 = p! (0, 20) | (s = 5 L5 )M+ €)= €1 0)) + (o — e |

+pux M + pnel (M) — g(ef (M),

0(0) = p(h,0) (s — 255 )M+ €101) = 1 (0)] + o = )] + el (0) = g (0)

62Using the arguments in Appendix I, a necessary condition for the existence of such an equilibrium with
h/(ho + h) < min{n, x} is that a deviation to activity h" such that h*/(ho + h™) = n be attributed to a poor
agent. Hence, using the first-order conditions for the agents’ equilibrium effort levels, a necessary condition
is that

+0o 1 _hoh (p2 2 hoh 2
6_5 ho+h (67 +20M+M*=) hZCKLhM e}z0+h1\/j —1 o < 0
1 hgh 1 hoh - 1 hgh =
— 3 7 (20M+M?) — 3 7o (20M+M2) — 3 5o (20M —M?)
—co l+e 0 1+e 0 1+e 0

which requires M to be sufficiently high.
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where p'(h,w) € (0,1) for w € {0, M}, and thus for x = h/(ho + h) and e' (M) = €7(0),

v(M) = pxM + pme’ (M) — g(e (M),

v(0) = pne’ (0) — g(e(0)),

and by our equilibrium refinement, a deviation to an activity A’ is thus attributed to a rich
agent with probability 1 if
h/

7> ,
ho+ b~ X

i.e. if K’ > h, and to a poor agent if i’ < h. Suppose that x < 1. Then, a rich agent has a
strictly profitable deviation to activity h* such that h*/(hg + h*) =7 as

(g~ (um) = g((g") " (um)) > pm(g") " (ux) — 9((g') (X))

Similarly, if xy > 7, then a poor agent has a strictly profitable deviation to activity h* such
that h*/(ho+h*) = n. Therefore, a necessary existence condition for an equilibrium in which

all agents choose activity h and the same strictly positive effort level is that
n=x=h/(ho+h).

The above arguments also yield that it is sufficient, as then agents exert effort (¢') ™ (un)
which is the unique maximum of une — g(e) by strict convexity of g.

Lastly, let us show that when 1 = x, there exists no other equilibrium in pure strategies.
Suppose by contradiction that there exists an equilibrium in which agents with head start
w € {0, M} choose activity h such that h/(ho + h) # n. If the equilibrium is separating, i.e.
if agents with head start w’ # w choose an activity h’ # h, then agents with head start w
have a strictly profitable deviation to activity A* such that h*/(hg + h*) = 7 regardless of
who the deviation is attributed to, as for any p’ € {0, 1},

P (ux — pm)M + pnw + pme* (h*) — g(e*(h*)) — (wa + pne*(h) — g(e*(h))>

— e’ () = g(e* (1)) ~ (e (h) = g(e” (1)) > 0.

Hence, suppose that the equilibrium involves all agents pooling in activity hA. If

u/h T i
un — M +e'(M)—e'(0)] >0,
then, rich agents have a strictly profitable deviation to activity A* such that h*/(ho+h™) =,
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regardless of who the deviation is attributed to, as:

pne”(h") — g(e™(h"))

(1= ) (= )M 4 € 0) — 10)) = el (M) + (e 01)) > 0

by convexity of g. Similarly, if

(1 - ho“ﬁ 3 )+ e~ €l(0)] <o,

then, poor agents have a strictly profitable deviation to activity h* such that h*/(hg+h*) = 7,

regardless of who the deviation is attributed to, as:

pne” (h*) — g(e*(h™))

—pT(h70))<w7 —

)+ ()~ 0)] - e 0) + 96! 0) > 0,

As for the third case, i.e. if

(i = 52505 )+ €1n) — el o)) =

then as h/(hyo + h) # 1, Lemma D.1 implies that there exists at least one type of agents w
such that ef(w) # (¢') "1 (un). Hence, by strict convexity of g, agents with head start w have
a strictly profitable deviation to activity h*, regardless of who the deviation is attributed

to. OJ

Lemma 2 follows from Lemmas D.1 and D.2.

D.2 Several moral views on merit

In our model, merit is defined by the relative weights on talent (normalized to 1), effort

(n) and head start (x). Let us briefly sketch three distinct views on merit:
(a) a responsibility-based definition of merit,
(b) an interpretation of head starts as a privately-observable component of talent,
(c) a face-value performance-based definition of merit.

For simplicity, we assume that the activity precision range is (0, k) for some h < co. [Our
analysis in the case Ry goes through for any A sufficiently high.] In addition, we assume

that p # 1/2, ruling out non-generic outcomes.
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(a) The responsibility-based definition. The only meritorious dimensions are those for
which the agent is individually responsible, i.e. here effort alone. As a consequence, the
corresponding weights on talent, effort and head start are (0,7,0). However, since effort is
privately observable, a zero weight on talent implies that the agents have zero incentive to
exert effort.

A less extreme view of merit may put a strictly positive weight on talent: normalizing
it to 1, responsibility-based merit is then defined by (1,7,0), with n > 1. Adapting the
arguments in Proposition 1, it can be shown that the unique separating equilibrium is then
the separating equilibrium in which the rich choose activity h, while the poor are displaced
to an activity hp < h given by the same condition as in Proposition 1 (replacing h* by h.

Therefore, (standard) displacement obtains.

(b) Head starts as a privately-observed component of talent. Suppose that an agent’s
head start is a dimension of the agent’s talent, privately learned by the agent in a previous
period — e.g. a student who studied a specific course, while still not observing perfectly their
talent §, may have understood whether they enjoy the course topic, or whether they enjoy
studying (if so, they enjoy a head start).

The corresponding definition of merit is thus (1,7,1). Two cases arise. If n < 1 and
head-start inequality M is low, then standard distinction (as described in Proposition 1) ob-
tains. Otherwise, if either 7 > 1 or head-start inequality is large, there exists no separating

equilibrium.

(¢) Face-value performance-based definition of merit. The different components of merit
are valued with their weights in an agent’s performance. (Put differently, the "performance
technology" is considered to be morally fair and just.) The corresponding definition of merit

is thus (1,1,1). Then, there exists no separating equilibrium.

D.3 Inequality aversion

To sketch the implications of inequality aversion, let us add to the above efficiency ob-

jective, E[ae(w) — g(e(w))], a quadratic inequality-aversion term:

2
W = Elae(w) - gle(w))] - T(une*(’m) — g(e*(hr)) + pxM — pe* (hp) + g(e*(hp»)

where 7 > 0 is the coefficient of inequality aversion. Inequality is thus measured here via
the difference between the expected payoffs of agents with different head-start levels. Let

us focus on equilibria in pure strategies and assume that whenever a separating equilibrium
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exists (see Proposition 1), it is selected. For expositional simplicity, we further restrict our
attention to "intermediate inequality aversion', i.e. values of r such that strictly positive

aggregate effort remains optimal.%3

Lemma D.3 (Merit and inequality aversion). Letp # 1/2. With intermediate inequality

aversion, objective W is mazimized in a pure-strategy equilibrium if and only if x < n < a/u.

Proof. Lemma D.3 follows from the description of the separating equilibria in Proposition 1
and Corollary 1. In particular, the across-head-starts inequality aversion term (second term

on the objective’s second line) is thus equal to

—fr(uhPM>2 it x <mn,

ho + hp

—T(MhRM>2 if x >,
ho + hg

—r(unx)” if x =7,

where hp, hr are described in Proposition 1 and increase with x, and where the case x =
follows from Lemmas D.1-D.2. Moreover, for x = n = a/p, all agents are in activity h* such
that h*/(ho + h*) = n, and then efficiency is only a second-order concern, while inequality
aversion is a first-order concern. As a consequence, maximizing W7 in a pure-strategy
equilibrium amounts to solving

2
max (p[aw*(hR) ~ g(e (b)) + (1= p)lae* (he) ~ gl (hp))] — 7250 )

s.t. x >0, n >0, X <,

for r < 7 < oo ("intermediate inequality aversion') to ensure that the solution satisfies
e*(hr) >0, e*(hp) > 0.

The result then follows via standard optimization arguments. O

D.4 Proof of Lemma 3

Lemma 3 follows from the arguments in the text for the outcomes with spot markets for
performance, and from Proposition 1 and Corollary 1 for those with meritocracy.

More generally, as agpor increases from 0 to 1, (i) if distinction prevails, meritocracy
induces first higher effort and higher inequality, then lower effort and higher inequality,

and lastly lower effort and lower inequality than spot markets; (ii) if displacement prevails,

53 For higher values of r, inequality aversion is so strong that inducing zero effort is optimal, which can be
achieved by setting x =n = 0.
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meritocracy induces first higher effort and higher inequality, then higher effort and lower

inequality, and lastly lower effort and lower inequality.

E Proof of Proposition 2

To alleviate the notation in the rest of this Section, we index by R the rich’s activity
(k(M)) and by P the poor’s (k(0)). (We focus throughout the proof on deterministic mech-
anisms and degenerate off-path beliefs.)

We begin with a remark on regarding aligned and countervailing incentives.

Incentives are aligned if a deviation to the outside option is attributed to a poor agent.

Hence, with our equilibrium concept, incentives are aligned only if

hout

Br+ mne”(hr) — g(e*(hr)) = [Bp + pme*(hp) — g(e"(hp))] = “<ho+hout

- X)M, (12)

and necessarily if the inequality is strict. Conversely, incentives are countervailing only if
the opposite weak inequality holds, and necessarily if the opposite strict inequality does. In
case of equality, we assume that the principal can choose to whom among the rich or the

poor the deviation is attributed — i.e. whether incentives are aligned or countervailing.

Aligned incentives. With aligned incentives, the participation constraints write as

* * hOU
Br + pne* (hg) — g(e*(hr)) = Uout + u<t - x) M,
hO + hout

/BP + Mn@*(hp) — g(e*(hp)) > Uouta

and thus (12) implies that the poor’s participation constraint is loose only if the rich’s
participation constraint is loose. As a consequence, a necessary condition for the optimum
conditional on aligned incentives (hence conditional on (12)) is that the poor’s participation
constraint be binding, i.e. Sp + une*(hp) — g(e*(hp)) = Uopus-

Incentive compatibility requires that

hr
M(ho +hr X>M
> Br + une*(hr) — g(e*(hr)) — [Bp — ume*(hp) — g(e*(hp))]

hp )
> —22 )M,
_'u<h0+hP X

Hence, incentive compatibility together with (12) imply that hg > hoyt.
Moreover, if hp < hgy at an optimum, then the rich’s participation constraint must be

binding, and the rich’s incentive compatibility constraint be loose at such optimum. This
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corresponds to the case in which (12) holds with equality.

As a consequence, if hfP > hgy, then by strict concavity of the objective, a necessary

condition for the optimum conditional on aligned incentives is
hFB =hr = hp = hout,

while if Ay > Rt'B , a necessary condition is

hout = hg > hp = hI'B.

Specifically, conditional on aligned incentives, standard arguments yield that the optimal

activity characteristics are given by:

(1) if BFB > how, i.e. if a4+ pn > phout/(ho + hout),

phe +
ho + hp ’ (13)
:uhP ,uhout p >
— _Phous (- M
ho + hp max(hwhout’“’“‘” A=ar)i—

for precisions, and for transfers

Br = g(e"(hr)) — pme*(hr) + M( - X)M + Uout

P
ho + hp
Bp = g(e*(hp)) - L“?e*(hP) + Uout-

(i) if hE'B < hour, 1. if @ + pn < phout/ (ho + hout),

MhR _ Mhout
ho+hr  ho+ hout’
php
ho+ hp O

for precisions, and for transfers

hout
= * — * _— outs
Br = g(e*(hgr)) — pne*(hgr) + u(ho T ho x) M + Upy

B = g(¢" (hp)) — jme* (hp) + Usur.

Countervailing incentives. A necessary condition for incentives to be countervailing is

thus that (12) hold with the opposite (weak) inequality, i.e. that

Br + pume*(hr) — g(e*(hr)) — [Bp + pne* (hp) — g(e*(hp))] < M(hohfu,im - X) M. (14)
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With countervailing incentives, the participation constraints write as

Br + pne*(hr) — g(e*(hr)) > Uout,

Bp + une*(hp) — g(e*(hp)) = Uput — M( Dot

ha
hO =+ hout

and thus (14) implies that the rich’s participation constraint is loose only if the poor’s par-
ticipation constraint is loose. As a consequence, a necessary condition for the optimum
conditional on countervailing incentives (hence conditional on (14)) is that the rich’s partic-
ipation constraint be binding, i.e. Sr + une*(hr) — g(e*(hgr)) = Uopus-

Incentive compatibility (still) requires that

hr )
—— —x|M
M<h0 +he X
> Br 4 pme*(hr) — g(e*(hRr)) — [Bp — pne*(hp) — g(e* (hp))]
hp )
>ul —L2 )M,
- M<ho +he X
Hence, incentive compatibility together with (14) imply that hey > hp.
Moreover, if hgp > hyy at an optimum, then the poor’s participation constraint must be
binding, and the poor’s incentive compatibility constraint be loose at such optimum. (This
again corresponds to the case in which (12) holds with equality.)

As a consequence, if hoy > hI2, then by strict concavity of the objective, a necessary

condition for the optimum conditional on countervailing incentives is
hout > hg > hp = h"'",

while if hfB > hout, @ necessary condition is
B =hg > hp = hout

Specifically, conditional on countervailing incentives, standard arguments yield that the

optimal activity characteristics are given by:

(1) if hout > REP i, if a + pun < phout/(ho + hout),

phr . ( 1-p phout >
————— =min|(a-+puy+ (1 - M, )
h(] + hR H ( qp) p hO + hout (15)
_#he
ho + hp .
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for precisions, and for transfers

BR = g(e*(hR)) - Wle*(hR) + Uout,

Bp = g(e* (hp)) — une* (hp) — u(

— M + Uyys.
ho + hr X) g

(ii) if A8 > how, ice. if a + pun > prhout/(ho + hout),

phr o+ um
ho + hgr ’
:U’hP _ Mhout

ho+ hp - ho—i—hout'

for precisions, and for transfers

Br = g(e*(hr)) — pne*(hr) + Usut,

* * h t
51 = 9(e (hp)) = e () — a5 = X )M+ U
hO + hout
General case: Choosing aligned or countervailing incentives. Two cases arises
depending on whether h,,; is higher or lower than REB.
If hf'B > hoys, the principal compares the optimal activity characteristics conditional on

aligned incentives, which yield®*

pl(a+ pm)e* (h"F) = g(e* (h"P))] + (1 = p)[(a + pm)e*(hp) — g(e*(hp))]

php
— (1=
(1—gqgr)p .

M + puxM

where hp is given by (13), with those conditional on countervailing incentives, which yield

pl(a+ pn)e* (h7F) — g(e* (h"F)] + (1 = p) [(a + pm)e* (hour) — g(e* (hout))]

+(1—gp)(1- p)u( ot

_Nout M + qrpux M.
h0+hout X) IRPHX

Hence, letting hp be given by (13), the principal chooses aligned incentives if and only if

(1= p)((a+ n)e” (he) = g€ (hp) = [(a + 10)e” (hus) = 9(€" (o))

- x)M+ (1-qp)(1 —p)u(hm‘t x)M

> (1— -
> ( qR)pu< N

P
ho + hp

54We substract the constant term
—[1—qrp — qp(1 = p) | Uout

in the principal’s objective, as it does not depend on whether incentives are aligned or countervailing.
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and countervailing incentives otherwise.> In particular, for M sufficiently high that (13)
yields hp = hoyt, the principal chooses aligned incentives if and only if Aoyt /(ho + hout) < X-

If how > h¥B, then the principal similarly compares

plla+ p)e (hour) = g(e* (how))] + (1 = p)[(a+ pm)e* (BTF) = g(e*(R7P))]

:U'hout

_Hout ar 4 puy M
hO + hout KX

— (1 —qr)p
with

p[(a+ pm)e* (hr) — g(e*(hr))] + (1 = p)[(a + pm)e* (h"F) — g(e* (h"F))]

+ (1 —qp)(1 —p)u( i

R M+ M
ho + hp X) qrRPUX

where hp is given by (15). In particular, for M sufficiently high that (15) yields hr = hout,

the principal chooses aligned incentives if and only if

(a4 1) (houe) = 916 (o) ~ [(@ + p0)e” () = gl ()] )

> (1—QR)pM<fm}_l:7;;m—X>M+(1_QP)(1_19)M< —x)M,

__R
ho + hgr
and countervailing incentives otherwise. In particular, for M sufficiently high that (15) yields
hr = hout, the principal chooses aligned incentives if and only if hoyt/(ho + hout) < X-
Therefore, for M sufficiently high, the principal chooses aligned incentives if hoy/(ho +

hout) < X, and countervailing incentives if Aoyt /(ho + hout) > X-
E.1 Endogenous outside options
Let us now assume that the agents’ outside option is a distant, competitive labor market

as described in Section 3.1.

Displacement. Suppose a+ un > ux. By Proposition 1, the precisions chosen by the rich
and the poor, hout g and hoy p, in that market are given by phout r/(ho + hout,r) = a + un

and

hou
U(houuP) = U(hout,R) - 'u(ho—i-fz,Ptp - X) M,

65 . . . . . . . FB .
We assume that the indifference case is resolved in favor of aligned incentives when h > hout, and in
e . FB
favor of countervailing incentives when h < hout.
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where U(hout,x) = (a + pn)e* (hout,x) — g(€* (hout,x)) — d, for X € {P, R}. Hence, with our

previous notation,
FB
hout,R =h > hout,P-

Moreover, deviations to heyu,r are attributed to rich agents, while deviations to heyu p are

attributed to poor agents. The agents’ participation constraints thus write as

* * hOu
Br + pne* (hg) — 9(e* (hg)) = Unutp + u<t’P - x> M,
hO + hout,P

ﬁP + ,U/I’]B*(hp) - 9(6*(hP)) > Uout,P-

Hence, if the poor’s participation constraint is binding, incentive compatibility requires that
hr > hout,p, whereas if the rich’s participation constraint is binding, it requires that hoy:,p >
hp.

Therefore, by strict concavity, the principal chooses hp = h'® and hp given by (13)
replacing hout by hout,p-

Distinction. Suppose a + pun < px. By Proposition 1, the precisions chosen by the rich
and the poor, hoys r and hoyt p, in that market are given by phoue, p/(ho + hout,p) = a + un

and

hou
U(hout,R) = U(hout,P) + H(m - X) M’

where U(hout,x) = (a + pn)e* (hout,x) — g(€* (hout,x)) — d, for X € {P, R}. Hence, with our

previous notation,
FB
hout,P =h < hout,R-

Moreover, and as the displacement case, deviations to hyy, r are attributed to rich agents,
while deviations to hgy, p are attributed to poor agents. The agents’ participation constraints

thus write as

BR + Mne*(h‘R) - g(e*(hR)) > Uout,R:

* * hO’u
Bp + pme*(hp) — g(e*(hp)) 2 Uout,r — u(t’R - x> M.
hO + hout,R

Hence, if the poor’s participation constraint is binding, incentive compatibility requires that
hr > hout,r, Whereas if the rich’s participation constraint is binding, it requires that hoy,r >

hp.
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Therefore, by strict concavity, the principal chooses hp = hf'Z and hp given by (15)
replacing hout by hout,R-

F Proofs of Proposition 3 and Corollary 2

The argument is analogous to the one for the proof of Proposition 1 (see Appendix C).
Suppose that the principal sets a precision cap h < hr with hr the activity chosen by

the rich under laissez-faire.

Distinction. Suppose h*/(ho+h*) < x. The same argument as in the proof of Proposition

1 (see Appendix C) yields that there exists no separating equilibrium.

Displacement. Suppose h*/(hg + h*) > x. If h/(ho + h) < X, the cap forces the agents
into the distinction region, and the previous analysis applies, yielding that there exists no
separating equilibrium. Hence, suppose h/(ho + h) > x. Let us first show that the rich
choosing activity h and the poor activity hp(h) such that

Uhp(R) = UGR) - “(m )

is an equilibrium. Any deviation to activities h < hp(h) is most attractive to a poor agent

and thus, under D1, attributed to a poor agent. Any such deviation is not profitable for a

poor agent (and thus for a rich one) as U(h) < U(hp(h)). Similarly, by definition of hp(h),

any deviation to activities h € (hp(h), h is most profitable to a rich agent and thus, under
D1, attributed to a rich agent. Any such deviation is not profitable for a rich agent (and
thus for a poor one) as U(h) < U(h). This establishes existence.

Let us now show uniqueness among separating equilibria in pure strategies (under D1).
Consider a candidate equilibrium with the poor in activity h and the rich in activity A’ > h.
If K < h, a rich agent has a strictly profitable deviation to activity h as b’ < h < h*. As
a consequence, h’ is necessarily equal to h. If h > h, a rich agent has a strictly profitable
deviation to activity h, while if h < hp(h), a poor agent has a strictly profitable deviation
to any activity h 4+ ¢ < hp(h) (as by definition of hp(h), a deviation to any such activity is
attributed to a poor agent under D1). Therefore, h is necessarily equal to hp(h). Using in
particular the preliminary remark in the proof of Proposition 1 (see Appendix C) that, in
separating equilibria, the rich and the poor cannot be both indifferent over two activities,
the same arguments further establish uniqueness among equilibria in mixed strategies (under
D1).

Equilibrium payoffs. Suppose h € (hp,he), i.e. h € (hp,h*). Following the cap and with
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respect to laissez-faire, the impact on the poor’s payoff is equal to
U(hp(h)) —=U(h*) <0,
while the impact on the rich’s payoff is equal to

U(R) — U(h*) < 0.

G Proof of Proposition 4

Lemma 4 follows from Proposition 1, and its proof is thus omitted. The comparative
statics of hp and hp follow from standard computations.®

For any 7 <1, let

W, 0M) = p( e’ (ha(r) = g(e* (h(r))) ) + (1 ) (ne” (o () = gl (h() )

%Namely, if distinction prevails (n < x), eh(7) is given by ¢'(eh(r)) = (1 — 7)un, and hg(r) by (1 —
T)phr/(ho + hr) = g'(ei]:‘,‘(T))7 where e%(r) is given by

(1 = T)umek (1) — glek(r)) = (1 — T)uneh (1) — gleh (1) + [¢' (eh(r) — (1 = T)ux| M.
Therefore, by differentiation,

1-— 7)2 ho Ohr(T)
g"(eh (7)) (ho +hr)* O

{(1 — ) — g (eh(7)) — g”(e%(f))M}

= eb(r) = g (b (r gl(eiR(T)) eh(r) — gleh(r

{9( (7)) — g (er( ))] ) + [g(ek (1) — gleb(r))]
—1g'(eL(T) = ¢'(eb (1 g'(e%(T)) et (7)) — eb(r "k (1

< —|g (er(7)) — g'(ep( ))} (e () + [eh(m) — b ()] g (eh(7))

where the inequality obtains by convexity of g. Hence, if ¢’ is (weakly) concave, the RHS is strictly negative,
and thus Ohr /07 > 0 (as the term between brackets on the LHS is strictly negative).

Similarly, if displacement prevails (n > x), eE(T) is given by g'(e};(T)) = (1 —7)un, and hp(7) by (1 —
)phe/(ho + hp) = g'(eL (7)), where ek (1) is given by

(1= m)unep (1) = gleb (7)) = (1 = 7)unek(r) — g(eh (1) — [¢'(eh (7)) — (1 — 7)ux| M.
Therefore, by differentiation,

1—7)? ho Ohp(T)
(b)) o+ e o7

— e (7)) — ¢’ (et gl(eiP(T)) — [gleh (1) = gleb (7

[g<R< ) — g (b ))}g”(ei D~ [yteh(r) ~a(eb(r)]
ot ]S

<[g<R< ) — g (eb L//(JP(T)) [eh(r)) — eh(r)] ¢ (b ()

where the inequality obtains by convexity of g. Hence, if ¢’ is (weakly) concave, the RHS is strictly negative,
and thus Ohr/07 < 0 (as the term between brackets on the LHS is strictly positive).
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The principal thus solves:
max W(r,M).
2

Let us define for any 7 < 1, e}tj : 7 e*(hp(T)) and e% : 7+ e"(hgr(7)). Hence, the

principal’s objective writes as

W (r.3) = p(pnch(r) = 9(e(r))) + (1 = ) (sneb(r) ~ gleh(r))

The objective W (r, M) is twice continuously differentiable for 7 < 1 and M > 0.
Differentation yields that

e:l: T 61 T
= o= g €)= ) (= () ) 2B
and
2 261: T Ci T Ci T
a(i\;; —p(/m —g’(ef;a(T))> aaﬂféT) —pg”(eﬁz(T))aaﬁ; i gT( ) (17)

2¢d (7 et (r
+(1p)(n - g (b)) Ter() (1 p)glep(ry 22D 00

)

D
hvhas
—~

B
N~—

Distinction. Suppose 7 < x. By Lemma 4, in the unique separating equilibrium with

degenerate off-path beliefs, €ip(7') is given by g'(ej}(T)) = (1 — 7)un, and 6%(7') is given by

R
ho+ hn X)M
= (1 - 7)unep(r) — glep(r)) + [¢'(eR(1)) — (1 — 7)ux] M.

(1= T)pneh(r) = g(eh(r) = (1= T)neh(r) ~ g(eh(r) + (1 = 7y

Therefore,

while
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where the inequality follows from eiR(T) > e}tj(r) for any 7 < 1 (which further implies that

the term between brackets on the LHS is strictly negative), and

61 T
0= 7 = ehlr) = (eI PRI = g (ehi) - (1= <0,
and thus
2¢k (7
0= 7= (ehir) — g (e | ST (13)

ei T ei T 6’1 T
— [g”(efq(f)) +9(3’(6E(7))M] 65}\(4)6 57( ) +“’7aal}2\(4) X

Hence, in particular, (16) writes as

eb(r) —éeb(r
O (i o) pnler() —ep @AM gy (o)

or 7 (1= ) — g/ (h(r)) — g (En()) M

As noted above, by Lemma 4, un < phgr/(ho + hgr), and therefore, OW /07 > 0 for any
7 < 0. Hence, from (19), any solution 7* to W (7)/d7 = 0 is necessarily strictly positive,
7% > 0, and such that un < g'(e%(T)) =1 —7")uhgr/(ho + hg).
In addition, the above computations imply that, if ¢”(0) > 0 (e.g., if g is quadratic and
thus ¢”(0) = 1),
ow —umx

Mo = Pyno)

— (L =p)(un)* < 0.

As a consequence, any solution to the principal’s program necessarily satisfies the first-order
condition OW (7)/01 = 0 and lies in (0, 1). Moreover, as for 7 = 0, 9W(0)/07 > 0, and as W
is twice continuously differentiable with respect to 7, there exists such a solution 7% € (0,1),

and for any 7 in a neighbourhood of 7%, 8*W (r) /07> < 0.
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Equation (17) writes as

82W % 826%(7) neot
satge = P = 9 €hr) ) GRET) g (el ZAT S

_ l(/m — 9/ (ch(M)[9"(ch(r)) + ¢ >(eE(T>)M] _ (b ()] 2R 9eR(n)
(1 — 1) — g'(eh(r)) — ¢"(ehy(r)M f oM Or
pn — g’(ﬁ%( ) dely (1)
Y= - g(eRv —(eh(r >>M< ok )

_ l [rpn + 9" (e (7)) M
(1—7)un—g <eiR<T>> 9" (€R(r)) M
(

The first term within brackets (first line) is strictly negative and, if ¢ (6%(7‘)) < 0, the
second one (second line) is weakly negative. Moreover, with the above computations,
86%/8]\4 > 0 and 86%/87’ < 0. Lastly, the term on the third line is strictly positive.
Therefore,

*W -
oMot

which yields the result.

Displacement. Suppose 1 > x. By Lemma 4, in the unique separating equilibrium with

degenerate off-path beliefs, eiR(T) is given by g'(e%(T)) = (1 — 7)un, and ef;(T) is given by

(1= r)neb(r) = g(eb(r)) = (1 = Tneh(r) - g(eh(r)) - (1= Tn( -

= (1 - T)uner(r) — gleh(1) — [¢(eh(r)) — (1 — 7)px| M.

Therefore,

while
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where the inequality follows from eJ;’D(T) < e%(r) for any 7 < 1 (which further implies that

the term between brackets on the LHS is strictly negative), and

(1= 2= )+ )M 2D )+ (1 >0,
and thus
(1= 2 ) + 7t | ) (20)
= [ehr) Ve | 20RO 008()
Hence, in particular, (16) writes as
o ==+ (=) = o (o)) “Ej’_(; (if(»)]fglzXQ?»M e1)

As noted above, by Lemma 4, un > php/(ho+hp), and therefore, 9W /97 < 0 for any 7 > 0.
Hence, from (19), any solution 7° to OW (7)/07 = 0 is necessarily strictly negative, 7% < 0,
and such that un > g'(e%(r)) =1 —7"uhp/(ho + hp).

In addition, the above computations imply that for any 7 < 7/ where 7" < 0 is given by

' (ep(r")) =

ow

— > 0.
or -

As a consequence, any solution to the principal’s program necessarily satisfies the first-order
condition OW (7)/07 = 0 and lies in (—o0,0).

As W is twice continuously differentiable with respect to 7, with OW (7)/07 > 0 for any
7 below a strictly negative threshold, and 0W (0) < 0, such a solution 7% exists, and for any

7 in a neighbourhood of 7%, 8*W (7) /0% < 0.
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Equation (17) writes as

2 2.4 (r
o = (1= 9) (= /(b)) T — (1 = )y (et T 22

(1m — g'(ep (1)) [g" (€ (7) — g

) = gD(ep(rM] ]ae;m Beb (1)
=(1- — g (ep(T
= (1 —7)un — g'(eb(7)) + g (efg(f))M g (ep(7)) oM or
1 = g'(eb(7)) dep(r)
O - g(e*p< ) + g (eh(r)M G Taid)

g
:(1_1,)[( [rpm — o' (€p (1) M]g/ <£<¢>>

1—7)un — g'(eb(7)) + g (e (7)) M
(= g(ep(m)g® (b ()M ]aeipmaep()
(1 —7)un — g'(ep(r)) + g"(eb(r))M | OM  Or
N T
- pn — g'(ep(7)) Oep(7)
i p)u—mn—g'(e%(r»+g~<e§:<r>>M(“” )

The first term within brackets (first line) is strictly negative for 7 < 0 and, if ¢g©® (eij(T)) >0,
the second one (second line) is weakly negative. Moreover, with the above computations,
86%/8]\4 < 0 and 86%/87’ < 0. Lastly, the term on the third line is strictly negative.
Therefore,

*W -
oMot

which yields the result.

H Proof of Proposition 5

Proposition 5 follows directly from the proofs of Lemma A.1 and Proposition 1, as As-
sumption 1 ensures that U(h) has the required properties for the arguments to go through.

In particular, from the proof of Proposition 1 (see Appendix C), the dominance of either
displacement or distinction depends on the sign of the following difference:

ph*
M
ho + h*

— [uxM + ¢(M)],
which yields the results with respect to the shape of ¢. In particular, if interior, the cutoff

M* is given by: ph*/(ho + h*) = pux + c¢(M*)/M*.

In Section H.1 below, we provide details on a result mentioned in the text.
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H.1 Non-additively separable transfers

Let us consider transfers non-additively separable in expected effort and head start. We
microfound such transfers as stemming from competitive wage-bidding by profit-maximizing
firms, or equivalently from competitive fee-setting by profit-maximizing private universities,
in a market with free entry. We show that distinction and displacement still happen in such
environments.

Namely, let us consider a continuum of organizations vying to attract agents. Each or-
ganization chooses the precision h of the activity it requires the agents to perform, and the
associated wage/fee . Each organization that successfully attracts some agents makes a
profit m(E[y]) per recruited agent, where the argument of 7(-) is the expected outcome of
the organization’s members (e.g., firm’s employees). We assume that 7 is positive, strictly
increasing and continuously differentiable. Hence, such organizations may be firms whose
business involves "collective" tasks, so that the aggregate performance matters for firm perfor-
mance, or with slightly different conditions, universities interested in the aggregate absolute
image of their students (with objective m(E[f 4 né + x7])). We rely on the "firm" interpre-
tation henceforth.

Timing is as follows: (1) Firms simultaneously commit to a precision h and a wage f3; (2)
Agents observe the firms’ offers and choose which firm to work for. Firms maximize their
profits, and face no entry costs nor capacity constraints. Whenever two firms offer the same
precision and wage, we assume that agents choose randomly between the two.

Free entry and competition among organizations implies that in equilibrium, each firm
offers a wage = 7(E[y]) to its potential hires, where the expectation depends on the firm’s
chosen precision and equilibrium beliefs about the agents it will attract.

We assume that 7(-) is strictly concave.5” Hence, we define precision h}; as the preci-
sion that maximizes [U(h) 4+ w(e*(h) + M)], precision h}p as the precision that maximizes
[U(h) + m(e*(h))], and precision h, as the precision that maximizes [U(h) + 7(e* + pM)].
Hence, by strict supermodularity, for any pM > 0, hz < h,, < hp.

Proposition H.1 (Endogenous transfers: Competitive equilibrium with free en-
try). For a given total head start pM in the economy, absent head-start inequality (i.e.
redistributing the total head start pM equally across agents), the unique equilibrium is all
agents choosing activity h, € (hp, hp).

By contrast, with head-start inequality (w € {0, M} ), there exists X' < hp/(ho+h}p) and
< hg/(ho+ hy), with x' > x*, such that a separating equilibrium in pure strategies exists
only if

%"The case of linear 7(E[y]) = ¢E[y] is equivalent to our previous case, changing the weight on expected
head start from px to (ux + o).

71



(i) (Distinction) x > x' and image concerns are sufficiently intense (u high), in which

case the poor choose activity hp and the rich choose an activity hg > hp.

(ii) (Displacement) y < Y and image concerns are sufficiently intense (u high), in which

case the rich choose activity h and the poor choose an activity hp < hp

In other words, competitive wage formation generates an additional incentive for the
poor to pool with the rich, and for the rich to distinguish themselves from the poor. As a
consequence and in contrast to exogenous wages, separating equilibria do not exist for some

parameters regions with strictly positive measure.

Proof. Let us prove the following result, from which Proposition H.1 immediately follows.

Proposition H.2. For a given total head start in the economy pM , absent head-start in-
equality (i.e. redistributing the total head start pM equally across agents), the unique equi-
librium is all agents choosing activity h,, € (K, hp). By contrast, with head-start inequality
(we {0,M}, M > 0), a separating equilibrium in pure strategies with degenerate off-path
beliefs exists if and only if either

(i) (Distinction) The following inequality holds:

(g e XM < )+ M) (e ).

and there exists hg > h)p such that

U(hg) + m(e*(hg) + M) — M(& - X>M = U(RS) + m(e* (kb))

in which case the poor choose activity hp and the rich choose activity hg.

(i) (Displacement) The following inequality holds:

(e = X) M > (e () + 30) = (e ),

and there exists hp < hp such that

U(hp)+ m(e*(hp)) + M<lm]j—Php - X>M =U(hg)+m(e*(hR) + M),

in which case the rich choose activity hp and the poor choose activity hp.

Let p(h) € {0,1} be the audience’s (degenerate) belief that an agent in activity A > 0
is rich. Free entry and wage competition yield that firms choosing precision h (if any) offer

a wage 7(e*(h) + p(h)M). The argument then mimicks the one of the proof of Proposition
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1 (see Appendix C), replacing the fixed transfer 3 by a wage w(e*(h) 4+ p(h)M) which is
now a function of precision h and beliefs p(h). For clarity, to single out wages, we denote
U(h) = ume* () — g(e*(h)).

(Degenerate) Beliefs. Our equilibrium concept thus yields that in any separating equi-
librium in which a strictly positive mass of poor agents choose an activity with precision hp,
any off-path deviation to an activity with precision h < hp is attributed to a poor agent with
probability 1 (see Lemma A.1, Appendix A). Similarly, in any equilibrium in which a strictly
positive mass of rich agents choose an activity with precision hg, any off-path deviation to
an activity with precision h > hp is attributed to a rich agent with probability 1

Hence, consider a separating equilibrium and let hp and hgr be resp. the highest activity
(in terms of precision) chosen by a strictly positive mass of poor agents, and hp the low-
est activity chosen by a strictly positive mass of rich agents. The no-profitable-deviation

conditions conditions for poor and rich agents require in particular that®®

U(hp) + m(e*(hp) + p(hp)M) — (h0+hp ) > I%%); U(h) + m(e*(h)),
Uha) + (e () + plh)M) + 51— o =) prd
> fax U(h) + m(e*(h) + M) + xM.

Separating equilibria. By assumption, U(h) + w(e*(h) + M) strictly increases with h €
(0, h}) and strictly decreases with h € (h%,+00), while U(h) 4+ 7(e*(h)) strictly increases
with h € (0,h}) and strictly decreases with h € (h}p, +00).

In any separating equilibrium in pure strategies, all poor agents choose the same activity,
denoted by hp, while all rich agents choose the same activity hr. By the same arguments as

in the proof of Lemma A.1 (see Appendix A), hg < hp. Our preliminary remark yields that
hp < h}; and hR > h}} (22)

However, by strict concavity of 7(-), hp > hj for any M > 0.
As noted in the text, for the poor and the rich not to be tempted to deviate to the other

group’s activity, the following condition must hold:

hr

u(’”’ = X)M < Ullr) = Ulhe) + 7(e” () + M) = (e’ (hp)) < 5

— M.
ho+ hp X)

(23)

With our equilibrium concept, off-path deviations to an activity h € (hp,hg) are at-

58We use the continuity of all expressions with respect to h € (0, +00).
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tributed to poor agents with probability 1 if for any belief p € {0, 1},

Uh) + (" (0) + pA) — (G = X )M = Ulhr) = m(e* (b))
> U(h) +m(e*(h) +pM) + ho“j: oM - u(hoi o x)pM —U(hg) —m(e"(h) + M) — pxM,
i.e. if

(- = X)M < Ulhn) = Ulhe) + (e’ () + M) = (" (he)),

and to rich agents with probability 1 if

M(hoi ho X>M > U(hg) = U(hp) + (" (hr) + M) — m(e*(hp)),

Let A’ be such that

u(houj:/h, - X)M =U(hgr) = U(hp) + m(e*(hr) + M) — n(e*(hp)).

Then, condition (23) implies that k' € [hp, hg], and the necessary and sufficient existence

conditions for a separating equilibrium in pure strategies thus write as

Ulhp) + (e (hp) = max  U(h) +(e" (1),

U(hg) + 7(e*(hg)) = pr X U(h)+ m(e*(h) + M).

Therefore, two (mutually exclusive) cases arise:

(i) ' > h}p, and then hp = h}p and hg = b’ > h}, i.e.

(M )M = U () — U (05) 4 7 ) + M) — (e (05

(ii) ' < h}, and then hg = h}; and hp = h' < hg, i.e.

“(ho thp - X>M = U(hg) = U(hp) + m(e"(Wg) + M) = w(e"(hp)).

Indeed, if hj, < b’ < h}, then both the rich and the poor choose activity h’, a contradiction.
Lastly, by strict concavity, hg > hp > hj implies that U(hg)+m(e*(hr)+M) < U(hp)+
m(e*(hp)+ M), whereas hp < h < hp implies that U(hp)+7(e*(hp) < U(hR)+7m(e*(h}R)).
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Hence, case (i) corresponds to

hp hr
- M — M * h* M) — * h*
M<ho+h*P X) < M(ho—th X) <m(e*(hp) + M) —m(e*(hp)),

("distinction"), while case (ii) corresponds to

hg hp
— M — M *(h*x M) — *(h*
'u(ho-i-hf% X) >M(h0+hp X) > m(e*(hg) + M) — 7 (e*(hR)),

("displacement").%

I Proofs of Lemma 5 and Proposition 6

Let us restrict our attention to pure strategies. Let us consider a candidate pooling
equilibrium in which both the rich and the poor choose activity h € Ry and exert effort
el (M) and e'(0) respectively.

For any performance y € R, let us denote by p(h,y) the probability that the audience
attributes to an agent being rich (w = M) upon observing a performance y in activity h.

Hence, by applying Bayes’ rule,

p(h,y) = Elw= M|h,y]

pe~ 3 o (y=el )—M)?
N pe_% h’;Oth (y—eT(M)—M)2 + (1 _ p)e_% h,;(zbh (y—eT(O))2

pe~ 3 orl(M+et (M))P=et (07
 pe BTN O] g gl Ml )€l 0))

Civen the other agents’ efforts e’ (M), ef(0), an agent’s optimal effort (if any) in activity h

Basey (900 + -+ wo+ )] | (= 202 ) el — )]+ (s — 22 ) v
+ (= 225 )0+ T e+ w) - glo) (24)

%Note that by strict concavity of (-),
w(e* (W) + M) — m(e" (i) > n(e (p) + M) — m(" (h5),

and thus, as hp > hp,

A M — [r(e” (k) + M) = (e ()] > T2 = [ (1) + M) = (e ()]
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where by construction, 8+-¢j, is normally distributed with mean 0 and precision hoh/(ho+h).

Characterization of the efforts ef(M), ef(0). In activity h, given the other agents’
efforts ef (w), as ¢ is twice continuously differentiable with ¢’(0) = 0 and egr—i{loo g (e) = +oo,
an agent’s optimal effort is either interior (e € (0,+00)) or nil (e = 0).

Let us derive the first-order conditions. To alleviate the notation, define (el (M), e(0))

as

and for w € {0, M} and e € Ry, E(w,e) by

pe B rprlM el (M))?—e! (0] — 5ol (O+enrertw) M-+l (M) =e! (0]
E = E .
(w,e) 0+ah[ 1 BOh (o (N2 —et (012 _ _hoh_ Mtet(M)—et 2]
<pe 3 g [(MAeT (M))2—eT(0)?] +(1—pe horh (OFTentetw)[M+el(M)—e (0)]>

Hence, given the audience’s beliefs, if a rich agent’s optimal effort e(M) is interior, it

satisfies the first-order condition

Suppose that the audience’s beliefs are accurate and that the agents’ optimal efforts are

interior, and thus that

JEON) = (el (M), €1(0)-BOL (), -
JEO) = T+ ol (M), €l (0).E(0,¢1(0)).

Let A= M+ eT(M ) — ef (0). Rearranging and using a change of variables yields that

o0
1 _hgh

“ 2 hg+h (9+A)2
BOM, et (M) = ——y 2 pe o,
2 h() +h 1 (A2420A)

1 _hgh
o {P+(1—p)6 2 hoth
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and

o0 1 _hgh 2
= WILNUIWN|
1 hoh e 2hoth
T - = 0 p
E(0,e'(0)) = s\ et h e 5db,
Tt L e Loy

With a degenerate prior p € {0, 1}, the above system implies that

as emphasized earlier. By contrast, with a nondegenerate, interior prior p € (0,1), whenever
el (M) and e'(0) are interior, they are either both strictly higher than e*(h) if (el (M), ' (0)) >
0, and both strictly lower than e*(h) if p(e' (M), ef(0)) < 0.

In addition, suppose p is either in a neighborhood of 0 or in a neighborhood of 1. Then,
as the right-hand sides of (25) are strictly positive for p in such regions, the optimal efforts
ef(M) and e'(0) are interior and given by (25). The implicit function theorem then yields
that e (M) and e (0) are locally continuously differentiable with respect to p.”® In particular,
by differentiation in p = 0, using that e’ (M) = ef(0) = ¢*(h) whenever p € {0, 1},

ol (94 )2
g"(e*(h))aeT<M) _ _hoh (ux e do
op p=0 ho + h ho + h V2 h() —l— h e hh0+hh M2+4+20M)
det (0) hoh 3 )?
"(e*(h — < 2R do
g (e (M) =5, e G h0+h TW h0+h
and thus,
6€T( ) hoh wh _hoh_ar2
" 2
g"(e*(h)) = (ux— )M Roth
0 ho + h ho+ h

(0
o) 25

hoh 1ih )
= - M
hwh(“x h0+h> ’

The determinant of the Jacobian matrix associated with (25) is equal to

p=0

0

[g"(eT(M)) RE] (@(ef(M)yeT(O))E(M, eT(M))ﬂ [g"(ef(())) - acﬂi(o) (so(eT(M)ye*(O))-E(Ov eT@)))]

- (w(eWM), e (0)-B(M, eT<M>>) i («:(e*(M), e (0500, e*<o>>)

which is strictly positive for p in a neighborhood of 0 or 1.
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and hence, for h/(hg + h) < ¥,

el T
e' (M) - 0e'(0) >0,
8]) p=0 ap p=0
while for h/(ho + h) > ¥,
del (M f
el (M) <o (©) < 0.
8]? p=0 (9]) p=0
Similarly, differentiation in p = 1 yields that
del (M) hoh wh
1" % h ’ — < _ )MZ
0e’(0) hoh ph hoh g2
"e*(h _ ( _ >M2 ho+h
g (e ()=~ T TR AP T Ry M
and hence, for h/(ho + h) < x,
el T
e’ (0) el (M) <0,
8]9 p=1 8p p=1
while for h/(hg + h) > ¥,
el T
e'(0) e’ (M) -0
8p p:l ap p=1

This establishes the claim made in the text that the optimal effort level of a rich agent in
activity h lies further away from e*(h) than the optimal effort level of a poor agent if p(h) is
in a neighborhood of 0, and closer to e*(h) if p(h) is in a neighborhood of 1.

To show Lemma 5, we note that (25) imply that (a) ef(M) = e*(h) if and only if
e'(0) = e*(h) (as each equality holds if and only if ¢(ef(M),e!(0)) = 0), and that (b) there
exists no p € (0,1) such that e’ (M) = e(0) = e*(h), which yields the result under the
assumption that ef(M), e7(0) are continuous with respect to p. Indeed, ef(M) = ef(0)
implies that

P(el (1), €1(0) = (1= p) % (= 3105 )2,

and thus, since E(M, e (M)) and E(0,e'(0)) are strictly positive for p € (0,1), e (M) and
ef(0) are both strictly higher than e*(h) if x > h/(ho + h) (distinction) and both strictly
lower than e*(h) if x < h/(ho + h) (displacement). (Lastly, as noted before, the continuity
of e (M), €(0) with respect to p obtains for p in a neighborhood of 0 or 1 via the implicit

function theorem.)
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1.1 Proof of Proposition 6

Claim (i) follows immediately from Lemma D.2 in Appendix D.1. Let us show claim (ii).

(Candidate) Equilibrium payoffs For w € {0,M}, let p'(h,w) be the expectation
formed by an agent with head start w of the probability with which the audience will consider

that agent to be rich (w = M) after observing their choice of activity and performance:

pT(h’ w) = E9+sh [ﬁ(h, 0+ eT (w) +w+ 5h)] :

Hence

T pe s ogR[(+el (M) —ef(0)?]
h, M) =Eqg,.

Pl M) =Bore, pe” 2R (M A=t OF] (g _ =l (hentM-+ef MD)M -+ (M)~ (0)]
i pe % hOh F(MAef (M))2—ef(0)?]
h,0) =E

Pk 0) = Bore, pe” 2RI A2 =t OP] | (g _ =il (hentel )M +ef ()=l (0)

Let A= M + el (M) — ef(0). By construction,

_%thJrthQ
f(h, M 7,/ L do
P!, M) = Vor — 1Mol 99A4A2)

p+ (1 —pe >Fott

—00
e hoh
1 [ hoh ~2hgen?”
pt(h,0) = —— | - pe o,
Vor\ ho+h p+(1—ple ;hoﬁh(zm_m)

and thus by a change of variables,

hoh pe_% hf(l)ofh (9_%)2
T _
pl(h, M) = F o 0 (27)

o0 1 hoh (9+é)2
1 hoh pe 2Thoth 2
pl(h,0) = ord / o / — 0. (28)

The expected payoff in activity h of an agent with head start w € {0, M}, denoted by
v(w), is thus given by

—

ow) = p! ()| (s = 250 el 00) = ) + (= 205 o] + (= 220 )el0)
uh

+ ot h(eT(w) +w) — g(ef (w)).
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Hence, the expected payoffs of rich and poor agents in activity h are given respectively by

o) = ~(1 = p! (A0 | (s = L2 )0+ €101) = €1 0)) + (o = )| 4+ i

+ pnel (M) — g(e (M)

for a rich agent, and by

0(0) = p1(h,0)| (s = 7255 ) 1M+ €1 (M0) = € (0)) + (x = p) M| + e 0) = (€1 0)

i
h0+h

for a poor agent. To alleviate the notation, let

o(h,n,x) = (/m - ho“j: h) [M + el (M) — e(0)] + (ux — pm) M

uh
- — A —unM
(un ot h) + (pux — pn) M,

so that the expected payoffs of rich and poor agents in activity h write as

v(M) = —(1 = p'(h, M))(h,n, X) + uxM + pmet (M) — g(e (M))

(29)
v(0) = p(h,0)p(h,n, x) + pme' (0) — g(e! (0)).

With degenerate off-path beliefs, the optimal effort of both rich and poor agents in an
off-path activity h' is equal to e*(h’) (see the proof of Lemma 5, Appendix I). Hence, the
expected payoff of an agent with headstart w when choosing the off-path activity A’ is equal

to

,U«h/ ) Mh, x/7./ x/11/
h’ - M h') — h
(1) (s = 25 ) M o e (1) = (e (1)
with p(h’) € {0,1} the (degenerate) off-path belief that an agent choosing activity k' be rich
(w=M).
Consequently, with our equilibrium concept (see Appendix A for the formal definition),
a deviation to A’ is attributed to a rich agent with probability 1 if
ph'
M —
ho + 1

v(M) 4 v(0) > 0, (30)

and the deviation is attributed to a poor agent with probability 1 if the opposite inequality
holds strictly.
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Proof of Claim (ii). Let p be in a neighborhood of 0. Consider a candidate pooling
equilibrium in pure strategies in activity h. By the previous arguments, the optimal efforts
el (M), e(0) within activity h are well-defined and interior, given by the first-order condition
(25). Moreover, as p is in a neighborhood of 0, (26) implies that

]. h h h, hoh M?2
e (IM) e ( ) g//(le*(h)) Zofj—h mx h0h+h M~eho p (p )7
t(0) = e*(h 0 ( __# >M2 O(p?

and thus
1 hoh h gk a2
(M) — et (0) = 0 ( - >M2{h+hM—1} 2). 1
N0 = e(0) = e et (- )M e PG, (81)
Hence,71

wh
=\ px — M
¢(h,m, x) (ux h0+h>
ph 1 hoh ( ph > 2{hoth ] )
B - M#|ero ™ — 1 .
+(M h0+h>9”(e*(h))ho+h X o+ e p+O(p)

Furthermore, with the above arguments, for p in a neighborhood of 0, by differentiating (27)

in p=0,
p'(h, M) = \/];Tr\/ h:(fh /OO 0= ) O g O(p).
pl(h,0) = \/%” h?fh OO eiéh}gﬂ 9+%)26%9Md9 + O(p)
and thus

hoh 3 r2

pl(h, M) = "o p 4+ O(p),

p'(h,0) =p+ O(p).

By (31), for p in a neighborhood of 0,

1 hoh ph 2| ol m? 2
= - g -1 )
A=Mt o G e+ h (“X )M |:e 0 p+0(p?)
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Consequently, writing (29) for p in a neighborhood of 0, the expected payoff of rich and poor

agents in activity h are equal to

ph " " hohM2< wh )
M) = M h) — h ho+h _ M
v(M) ot h + ume*(h) — g(e*(h)) + ePo px = ) M
ph 1 hoh ( wh ) 2[ hoh g2 ]
B - — M ho+h -1
(un ho+h>g”(e*(h))h0+h #X ho + h ero D
un = g'(e*(h)) hoh < wh ) o Mo pr2 )
— M“ehoth O
g'(e*(h))  ho+h o i )M pHO®)
wh

= oy M me” () = g(e ()

hoh M?2 ,U,h ) |: ( ,U,h > 1 hoh :| 2
ho+h _ 1 — M| M
e <MX ho+h A\ ho +h) g"(e*(h)) ho + h p+Ow)

and

0(0) = et () = g(e* () + (i — 150 ) M

pn — g'(e*(h)) hoh pih
TG ®) hoth (”X "o+ h>M2p+ o)

"
= pme”(h) — g(e*(h))
) [ (- ) M+ o
+ (px — 1+ (pn — M| Mp + 0(p?).
(“X ho + h P b + 1) g"(e*(h)) ho + h p+007)

Therefore, for p in a neighborhood of 0,

v(M) —v(0)

=t (1) (- ) [ (- 255 ) e e+ o0
_h0+hM+(60 DW= a5 L\ = s gy o+ | M+ O,

and thus, by (30), a deviation to activity h’ # h is attributed to a rich agent with probability

1if b’ > h, and to a poor agent with probability 1 if ' < h.

Let us investigate deviations. Suppose that h/(hg + h) < n and consider the deviation
of rich agents to activity h’ such that A’ > h. A rich agent’s differential payoff from the

deviation is equal to

<“’X B houﬁ h)M + e (W) = g(e* (W) — ume” () + g(* (h)

e : ) { ( . ) 1 o :
— ehoth — 1 — O .
e (MX 0 A ho+ h g”(e*(h)) ho+ h P (p )

Hence, a necessary equilibrium condition is that x < h/(ho + h) (as otherwise, by strict

convexity of g, a deviation to h* such that h*/(hg + h™) = n would be strictly profitble for
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p in a neighborhood of 0). Similarly, a rich agent’s differential payoff from a deviation to an

activity A’ < h is equal to

:uh/ :U‘h *x 7/ * ) * *
(22 = 2 Y+ om0 = g () = e’ () + g (1)

hoh_ pr2 wh wh ) 1 hoh ] 9
— ehoth - 1 - M|Mp + Op?).
e <"X ho+h)[ +(’””7 ho 1) 7@ () by + 1 L P+ O

In particular, if &'/(ho + h') = h/(ho + h) + O(p*), the differential payoff from the deviation

is equal to

hohpr2 ph ph > 1 hoh } 9
—pho+h — —

which is strictly positive as x < h/(ho + h) <.

Suppose alternatively that h/(ho + h) > 1. A poor agent’s differential payoff from the

deviation is equal to

pne*(h') — g(e*(h')) — pune*(h) + g(e*(h))
wh wh 1 hoh
- (“X— ho +h) [1 * <’”7_ ho +h)g"<e*(h>) ho 1 1 M| MP+OW),

which is strictly positive for h'/(hg 4+ k') =7 and p in a neighborhood of 0.

Lastly, suppose that h/(hg + h) = 1. A rich agent’s deviation to h’ < h such that
B /(ho + 1) = h/(ho + h) + O(p?) yields a differential payoff equal to

hgh

) h
—etoin M (ux— hou+h)Mp+0(p2),

and therefore, a necessary equilibrium condition is that x > h/(ho+ h) = n. However, a rich
agent’s deviation to k' > h such that h'/(ho + k') = h/(ho + h) + O(p?) yields a differential
payoff equal to

__mh _ hhThMQ( _ ,uh) 2
(ux h0+h>M eho X Mp+ O(p”),

which implies that a necessary equilibrium condition is that x < h/(ho + h) = 7.
Hence, for p in a neighborhood of 0, a necessary equilibrium condition is that xy = n. The
same necessary equilibrium condition obtains similarly for p in a neighborhood of 1. Claim

(ii) follows.
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J Proof of Proposition 7

Suppose agents choose among a continuum of activities indexed by their precision h € R,
with period-t transfer f; constant across activities, and a quadratic cost of effort g(e) = €2 /2.
We denote by é;(I) the audience’s expectation of the effort level e, € Ry that the agent
exerts in period t € {1,2}, given the set of public observables I C {hj,yi, h2,y2}. Similarly,
we denote by @w([) the audience’s expectation of the agent’s head start w conditional on
observables I. We look for equilibria in pure strategies, with degenerate off-path beliefs for

the audience.

No head-start inequality. Suppose first that there is no head-start inequality. We assume
that the audience has passive beliefs regarding the agent’s period-1 effort, i.e. only uses h;
to form its belief about e;, and in particular, does not update its belief after observing 1,
ho and 5.

Consequently, for any h1,y1, e; and audience’s on-path belief é;(hq), the agent’s period-2

activity choice hg(hl, y1,€1,€1(h1)) is a solution, if any, to

phy . .
—_— — h h
max <ho+h1+h2 [y1 = é1(h1)] + pmé(ha)
phe hy . . )
— hi,he) — hi,h
+h0+h1+h2 ho + hy (1 = ex] + pmes (b, ha) — glez(ha, h2))

where e5(hq, h2) is given by

N pha
9(62)7 ho 4+ hi1 + ha’

Hence, the agent’s period-2 activity choice is a solution, if any, to"?

phy

o " _ A * _ * 2
mex (h0+h1 i ler — é1(h1)] + pmes(hy, ho) 9(62(h17h2))> (32)

A solution h; < +oo exists if and only if un + [h1/(ho + h1)][é1(h1) — e1] < p. Then, the

objective being continuously differentiable, first strictly increasing then strictly decreasing

?We use in particular that

/J,hz h1 _ 1— /.L(ho +h,1) h1
ho + h1 + h2 ho + h1 ho+hi+h2 ) ho+h1
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with respect to hs, whenever interior, h; is uniquely given by the first-order condition:

i
phe 1

— 2=

hot btk | hoth

[e1(h1) — e1],

and h; = 0 whenever un+ [h1/(ho+ h1)][é1(h1) —e1] < 0. In particular, as long as it remains
interior, h; strictly decreases with e;.
Given a continuation strategy (h;(hl, €1))e; >0, the agent’s period-1 effort eJ{ (e1,é1(h1))

is then a solution, if any, to

phy
ho + h1 +
phd hy
ho + hy + hd ho + I

max Eg.pe, [0 +e1+e1 — é1(h1)] + pmér(ha) — 6 ' g(er)

-+ 1] + pones (i, 1) — g3, 1))
ie. to

h . - % x
~ max (“ L fer — éa(hy)] — 6~ g(er) + ume3(ha, ) g(eQ(hl,hg))> (33)
€1 ho + h1 + hy

as neither é;(h;) nor h; depend on the realization of 6 + 1.7 As h; is a solution to (32),

the agent’s period-1 effort eJ{ is thus (uniquely) given by

6Mh1

.i. A J—
ei(h , € h -
1(h1,é(h1)) ho + hy + hi(hy, e1,é(h1))

A necessary equilibrium condition is that ei(hl, é(h1)) = é1(h1). Hence, under our as-
sumptions, in equilibrium (if any), the period-2 activity choice h3 is (uniquely) given by

hs

ho+hi+hy "

and thus does not depend on e; nor on é;. In addition, hj is strictly increasing and con-

tinuously differentiable with respect to hy. As a consequence, in equilibrium (if any), the

"For e; > 0, the first derivative of the objective with respect to e; is equal to

pha iy piha , b g O€5 \ Ohd
— 5 (e) + | ———[e1(h) —er| + [un — g’ (e5(ha, h)) | 2 | =2
otman 0 ((ho+h1+h;)2[1( ) =] + [un =g (e b)) 50 ) 50
,uhl -1 7
== 57 (en),
h0+h1+h; g(l)

as h; is a solution to (32), while the second derivative of the objective with respect to ey is thus equal to

_ luhl % _ 6—19//(61) _ hl 2 _ 5—1 < 0
(ho + b + )2 9ex ho + I |
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period-1 effort choice e] is (uniquely) given by

. 6/Lh1
- ho + hl + h;(hl)

e

Hence, let us check that these beliefs and strategies form an equilibrium of the continu-
ation game starting after period-1 activity choice (h;). Let us take the audience’s belief on
the agent’s period-1 effort after observing hi, as the degenerate belief putting probability 1

on ej(h1). Hence,

é1(hy) = Oph - Ophy _ op(l—m)h
N b+ by + (k1) (ho + h1) + (ho + h1)n/(1 — 1) ho+hi

Then, the agent’s objective when choosing ho strictly increases, resp. strictly decreases, for

any hy < hj, resp. hy > hf where

phy h (M(l —nh )
7= Hn - A
h0+h1+h2 ho + hy ho + h1

hi \?
<‘”’+5“(1_”)(h0+h1) <,

and thus h) < oo, i.e. there exists a (finite) solution to (32) and Al is interior or nil when

the audience’s belief is given by é;(h1). By the above computations, whenever interior, h;

satisfies:
hy (M(l -n) - i [é1(h1) — 61}) = (ho + h1) (/m + ! [é1(h1) — eﬂ)
ho + h1 ho + h1
And thus
eT o (Suhq
=

ho + hl + h;(hl, e];, é(hl))

1—7)— 1 (hy) —
B 5uh1 /,L( 77) hO + hl [€1< 1) 61]
 ho+ M hi . hi .
1—p)— hy) — hy) —
w(l —mn) e [é1(h1) —ex] + pun + e [é1(h1) — e1]
G t
1—p)— _
Spha 1( n) ho + Iy [el(hl) 61]

" ho+ I 0

i.e. rearranging and replacing é;(h1) by its explicit expression,

) Je o]
1-6 — (1l — 1-6 ,
{ (h0+h1 “ & n)h0+h1 ho + hy
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and thus €] (h1,é1(h1)) = é1(hy).

Similarly, h; is not interior, thus h; = 0, if and only if

1 .
hi) — .
K [e1(h1) —e1] <0
But then,
T (5uh1
61 == 5
ho + hq
and thus
P [e1(ha) — €] =/m<1—6h%> >0
ho+ Ryt 0T (ho + h1)? ’

a contradiction. Therefore, the above strategies and beliefs form an equilibrium of the
continuation game starting after period-1 activity choice: after choosing hi, an agent chooses
ej(h1) and then h3(h1), and the audience has (degenerate) belief é;(h1) = e](h1) about the
agent’s period-1 effort. Under our assumptions, it is the unique equilibrium in pure strategies
of the continuation game.

At the beginning of period 1, the agent thus chooses their activity hy by solving

g (jenei (i) = 5™ g(ef () + pnes () — g(e5 (b, (1) ).

By construction, for any h1,

e3(h1, s (h1)) = (g) ™" (um),

and thus unes(hi,hs(h1)) — g(e5(h1,h5(h1))) does not depend on h;. Hence, the agent’s
objective when choosing hy being strictly concave and continuously differentiable with respect
to hi, in equilibrium the agent chooses h] such that

hi

o %\ __ : _
g (61) - 777 L.e. hO + h;{ + h;(h{) - 777

which yields a unique solution hj.

Head-start inequality. Let us now introduce head-start inequality. We begin by studying
the agents’ optimal activity and effort choices after any given history.
We look for fully separating equilibria in pure strategies. As a consequence, in any such

equilibrium, the audience’s expectation of the agent’s head starts does not depend on realized
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performances y1,y2. We denote by w(h, ha) the audience’s expectation of the agent’s head
start after observing hi, hs.
Period-2 effort. Therefore, by linearity, for a choice of period-1 activity hi, period-1

effort e; and period-2 activity ho, an agent’s optimal effort in period-2 solves™

h
max e

AR TEY

regardless of the agent’s headstart, and is thus given by e5(h1,h2) as in the absence of
headstart inequality.

Beliefs. Let us focus on monotone, degenerate beliefs, i.e. such that @(hy,he) € {0, M}
and (weakly) increases in both its arguments. Hence, for any hj, there exists a cutoff
h5(h1) € [0, +o0] such that w(hy, he) = 0 for any hy < hg, and w(h1, ha)M for any hy > hs.
More specifically, we will later restrict our attention to (monotone and degenerate) beliefs
w such that for any hy > 0, hS(h1) = h3(h1). In words, any choice of period-2 precision
strictly above h3(hy) is attributed to a rich agent (w(hi,ha) = M), while any choice below
is attributed to a poor agent (w(hq,hs) = 0).

Choice of period-2 activity. After a period-1 activity choice h1 and period-1 effort choice

"Indeed, an agent’s optimal effort in period-2 solves

h . N ~ .
max <h0+“h11+h2 [y1 — é1(h1) — w(ha, ha)] + pmeér () + pxb(ha, ha)

Mh2 hl _ _ % oA * _
+ P (ho T [y1 el w] +e2+w —es(hi, ha) w(hl,h2)> + pnes(hy, ha) g(eg)>.
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e1, the agent chooses hy by solving”

ph . . A .
_ — hy) —w(hy, h h hi,h
max <h0+h1+h2 [y1 — é1(h1) — @ (h1, ha)] + pmér(hy) + pxid(hy, ho)
,u,hg hl A~ )
—er— — (ha, h
h0+h1+h2(ho+h1 = er—wl 4w =i, he)

+ pmes(ha, ha) — g(ea(ha, hz)))

w(hi + ha)
ho 4+ h1 + he

phy

_ M e
H}L%X <h0—|—h1—|—h2 [61 61( l)] +

[w — 101 (h,ho)]

+ pnez(ha, ha) — glez(ha, h2))>

= max \I/(hl, €1, hg).
ho

For simplicity, to ensure the existence of a maximum, we assume that there exists a perfectly
revealing activity with infinite precision hy = 400.

Let us distinguish two cases: hy € (0,h3(h1)) and he € (h3(h1),+00). On each of
these open sets, the objective W being continuously differentiable with respect to hs, first
strictly increasing then strictly decreasing. Whenever interior, the precisions that maximize

the objective on each of these sets, denoted by h; (e1,h1) for the set (0,h5(h1)) and by

hi (e1, h1) for the set (hi(h1), +00), are uniquely given by the first-order condition:™
phy ho hi
2 =t + hi) —e1),
hotmthy M e Ry ) —e)
,uh;' 0 hy R
el - hy) —e1), 34
hO'f‘hl‘l‘hQ+ Hn+h0+h1(w )+h0+h1(61( 1) 61) ( )

In addition, let

ho h1
+ é1(h1) — < 0,
ho + hy v ho + hy (e1(h1) = e1) (35)

(él(hl) — 61) Z 0.

0 it un+
h;(el,hl) =

. ho 1
hi(h f
2( 1) ! h0+h1w+ho+h1

"The equality follows in particular from:

/Lhz h1 _ . /,L(h0+h1) hl
ho + h1 + h2 ho + h1 ho+hi+h2 ) ho+h1

"Recall that, by definition of h3(h1),

phy(h)
ho + b1 + hy(hy) M
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Similarly, let

* : h h 5
Ri(h)  if — 2 (w— M)+ —2—(&1(h1) —e1) < 0,

h+(€1 hy) = ho + i ho + h1 (36)
S +00 it pun+ ———(w— M)+ fu (é1(h1) —e1) >
al ho + h1 ho+ byt S
Let us note that:
ho hy
hi) —
I i T gy U e <0
ho hy
_ é1(h1) — <
= h0+h1( )+h0+h1(€1( =e) =0,
and that
ho h1
- M 61 (he) —
un+h0+h1(w )+h0+h1(61( 1) —e1) > p
h h R
— 0 ! (el(hl) —61) > 0.

+
h0+h1w ho + h1

Moreover, hy (hy) is interior if and only if

ho hi

e1(h1) — — 0
h0+h1w+ h0+h1(€1( 1) —e1) € [—un,0),

while k3 (h1) is interior if and only if

ho hi . ( ho ho
+ hy) — € M, (1l —
iU e G —e) € (G Mol =)+ g

Consequently, with h, and hj defined by (34)-(35)-(36), the agent’s choice of period-2

activity, denoted by h%, is given by

hi(er, h) =
0 ! hoh+0hl“’+ ho]ilhl (rfn) —ex) < =g,
hy(enh) i o wk () - er) € (—pm.0)
i) i hohfhlw+ (el — ) € [0, ho’i’th},
e ) if hoThler hof_fhl (é1(h1) — e1) € (hOTth,M(l )+ hoffth),
e ! hﬁhﬁ*hﬁhﬁél@ﬂ_el}2“(1_””110%1]”‘

Hence, hg is continuous.

Remark: Whenever w(hq, hy) = w, the solution to the agents’ period-2 activity choice coin-
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cides with the solution h' to (32)), i.e., absent headstart inequality.

Choice of period-1 effort. For a given choice of period-1 activity, the agent’s period-1

effort e% is a solution, if any, to’"

phy
ho + h1 + hg

s hy
ho + by + hE ho + In

Hle?X Eoye, [94—61 + e +w—é1(h1) —Qf)(hl,hg)]

[9 +ée1+w— ’(ZJ(hl, hz)]

+ uner(hn) — 6 g(er) + pxav(ha, ha) + pnes(ha, hy) — g(es(ha, hé))]

h1 -
ho + h1

phy
ho + h1 + hé

= max Eg., [ ex = éx(h)] = 5 g(en) — )il o)

+ e (b, h3) — g(e3(ha, hé))]
This program has a solution e% < 00 as the objective is strictly decreasing for ey sufficiently
high (above a finite threshold).”™

Specifically, let us distinguish two cases.

(a) Whenever

ho hy

w + o
ho + hi ho + hi

ho + h1

(é1(h1) —e1) € (—un, 0] U

0
M), (37
ho + h1 ) (57)
period-2 precision hé(el, h1) is given by the first-order conditions (34), which we can write

as

ph

ho+hn+ k1 ho

ho + hy

(w — (1, h})) + (@1(h1) — e1), (38)

Hence, the program for period-1 effort is then strictly concave as its second derivative with

respect to e; has the same sign as: [h1/(ho + h1)]?> — 1 < 0,” and the first-order condition

77Noting that

juh b, plho +h) hh ko oph
ho + h1 + bl ho + ha ho+hi+hi)ho+hi  hot+hi  hg+hi+h}

"8 This monotonicity stems from the cost of effort ¢ being quadratic, and h%(hl, e1) = 0 for any e; sufficiently
high.
Indeed,

w(ho + h1) Lflé _ h1
(ho + h1 + h)? dex ho + ha
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for an interior e; to be a solution writes as

phy hohy

5 let = +
! ho + h1 + h% (ho + h1)2

(w — b (hy, h})) (39)

As a consequence, whenever e; and h; are both given by their respective first-order condi-

tions, then from (38),

1
,U,h2 hl 1 h1 n hO ~ i
e] = un+ é1(h1) + w —w(hy, h
ho+hy+h5  ho+hr ! M o+ n () ho—i-hl( (h1, h3))
which, using (39), can be rewritten as
puh’ h oprha

h0+h1—|—h§ h0+h1h0+h1+hg

() [1_5( & )2]<w—w<h1,h£>>

ho + h1 ho + h1 ho + h1
Hence,
i
+ > un + é1(hy <= w > w(hy, h3).
ho+ hi+hy  ho+hihg+ hy + b (<) ho + hy (h) (<) ( 2)

In particular, as the LHS is a strictly increasing function of h%, then for é(hy) = ej(h1) =

(5uh1/(h0 + hl + h;(hl)),

W > hy(h) = w > d(h, ),
(<) (<)

and
hh=h5(h1) = w=1w(hy,hd).
Consequently,

et =ef(h) =  w=w(h,hd).

By (39), a corner solution e;{ = 0 may arise only for w — w(hy, hg) < 0, hence w = 0 and

w(hy, hg) = M. A necessary condition is thus that

phy ol
ho+ hi+hb  (ho+hi)?

M<O0
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and thus by (38), that

< pho ho hq
p— —He

— o+ M- “(h >—M<0
ho + hy + h} P ho + h0+h161( 2

which is equivalent to

pho Shy ( pho )} ( ho )2
1—n)— — 1—1n)— + M <0,
{“( ey S ey P G P N 1 ho +

which is violated as hg < h3(h1) (since necessarily w < @(hq, hi, as noted above).

Consequently, when case (a) applies and é;(h1) = €] (h1), eji is always interior.

(b) Whenever

ho w -+ h1
ho + hi ho + hi

N h() hO )
hy) — —un, 0] U M, (1 — M
(61( 1) 61) gé ( un, ] h() 4 hl ’M( 77) + hO + hl ’

then h% locally does not depend on eq, and the local first-order condition for e; is thus given

by80
e — dphy
ho + h1 + hg

ho h1 R h() hl
+ hi) > pu(l —n) + M +
e e LUV ey S Sy
and then the first-order condition yields that e% = 0, which satisfies the initial inequality if

If e1, then h%(el,hl) = 400

and only if:

ho hi

+ o
w
ho + h1 ho + h1

M.
ho + h1

é1(h1) > p(l —n) +

However, for é,(h1) = el(hy), the above inequality is violated,®! and thus ejl;(hl) > 0 and
hy(ha, €} (h)) < +oc.

ho hl N hl
If + hi1) < —un+
ho—l—hlw h0—|—h161( 1) S = ho + hy

order condition yields that e:{ = dph1/(ho + h1), which satisfies the initial inequality if and

e1, then h;(el, hi) = 0 and then the first-

80The objective is then locally concave as its second derivative with respect to e; is equal to —g”'(e1) =
—-1<0.
81Indeed,

hy Suhy Suhy <1 ho + h3(h1) )

ho +h1 ho + hn + hy(h1)  ho+hi \  ho+ ha + hi(h)

_ Ouh o he
T hoth ho + b1 + k5 (ha)
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only if

ho w - h1
ho + h1 ho + h1

ho
e1(h1) < —un+46 ( > .
er(hn) < —pm ol 5=
However, for &, (h1) = e%(h1), the above inequality is violated,*? and thus e%(hl) < Ophi/(ho+
hy) and hi(hy,el(hy)) > 0.

h
Lastly, if !

0 . 0
hi) — 0
h0+h1w+ho+h1<el( v €1)€(,h0+h1
and then the first-order conditions yields that e% = dphi/lho+h1+h5(h1)] = e](h1), so that

M), then hi(er,h1) = hi(hy)

the initial condition becomes

hl ho hl A
——e¥(h) < + h) < M +
ho g iy 1) < ot e ) < e M T

which is violated whenever é;(h1) = e](h1).

Consequently, for é;(h1) = e](h1), case (b) never arises, i.e. h%(el,hl) is given by the
first-order condition (38) and BJ{ by the first-order condition (39).

Hence, suppose that beliefs are such that é;(h1) = e](hy) for any Ay > 0. Then, from the
above discussion, W(hi, he) = 0 for any hy < h3(h1), and w(h1, he) = M for any he > h5(h1),
are consistent with our equilibrium concept.®3. Therefore, by concavity, after any given choice

of period-1 activity h1 and period-1 effort e, the agent’s period-2 activity choice is given by
h5(hy,ex) = h3(ha).

As a consequence, for any period-1 activity choice, the agent’s period-1 effort is given by
el(hy).8

Choice of period-1 activity. Suppose that the audience’s beliefs about period-1 effort are
such that é;(h1) = ej(h1) for any hy > 0, while its beliefs about headstart are such that
w(hi,he) = 0 for any he < h3(h1), and w(hy,he) = M for any hy > h5(hy). Then, the

82Indeed7

hy Spha _ Opha (1 ho+ha(h)
ho + hi ho + hi + hi(h1) ~ ho + M ho + h1 + hj(hi)

_ (5uh1 hl—‘rh;(hl) _
ho + h1 \ ho + h1 + h5(h1) )

and for any hs > 0 (and in particular h5(h1)),

h1 + ho h1
ho + h1 + h2 ho + h1’

as the LHS strictly increases with ha.
81n fact, they are the only monotone beliefs consistent with our equilibrium concept.
%4The arguments are those used in case (b) above, in the subcase in which hi(h1,e1) = h3(h1).
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agent’s choice of hj is given by the solution, if any, to

max [ pnér(hy) = 0~ (el (h)) + pmes(ha, (b, el (h))) — g(eb(hn, b (ha, ef (1))

ju(hy + hy(hy, ei ()
ho + h1 + hy(ha, €f(h1))

phy 1 o
+ ei(hy) —éi(h1)] +
h0+h1+h§(h17€j{(hl))[ ! |

- ( hi + hy(ha, el (hy))
ho + hy + hb(h1, e} (h))

)i, b |

= max {unei‘(hl)—519(61‘(h1))+w?€’£(h17h§(h1))—g(ei(hhh;(hl)))

plha + hi(ha)) - ( hi + hy(h1)
ho+h1+h§(h1) ho—i—hl—l—h;(hl)

- )i b)) .

Since unes(hi, h5(h1)) — g(e5(hy, h3(h1))) does not depend on hq, the agent’s choice of hy is

given by the solution to:

max | pnei (i) =3~ g(ei(m)) (40)

p(h1 + h3(h1)) w— ( hi + h3(h) —y
ho + h1 + h3(h1) ho + h1 + h3(h1)

Yt ism)) |

Equilibrium existence. Let us look for dynamic versions of distinction and displacement.

Distinction. Suppose 2n < x. Let hp = h] and hr > h] be given by

pnei(hi) — 0~ g(ei(hy)) + umes(hi, s (h1)) — g(e3(hi, h3(hY)))
= pnei(hr) — " g(€i(hr))
+ pnez(hr, ha(hr)) — g(e3(hr, ha(hr))

hr + h3(hr) )
_ — x| M,
“(ho+hR+h§(hR) X

i.e. equivalently, as unes(h1, h5(h1)) — g(e5(h1, h5(h1))) does not depend on hq, by

i () = 57965 D) = e () — 0 g (e () — (R Yar

ho + hgr + h;(hR

Let the audience’s beliefs about head starts be given by

0 for any h1 < hg,
w(h, hy(h1)) =

M for any h; > hg.
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and for any hy # h;(h1)785

0 if hy < h;(hl),
w(hy, he) =

M if ho > h;(hl)

and its beliefs about effort be é1(hy) = €] (h1, h5(h1)), é2(h1, ho) = e5(hi, he).
Hence, from our above discussion, for any hy > 0, h%’P = h%’R = h5(h1), and e% = ej(h1).
Let us check that these strategies and beliefs form a (fully separating) equilibrium. By

concavity, for all h > hpg,

pnei(hr) — 6~ g(ei(hr)) + pnes(hr, h3(hr)) — g(€3(hr, 5 (hr)))
> pnei(h) — 07 g(ei(h)) + pmes(h, hi(h)) — g(e5(h, h3(h)),

and for all h < hp,

pnei(hp) =6~ g(ei(hp)) + pnes(hp, hy(hp)) — g(es(hp, h3(hp)))
> ymei(h) =6~ g(ei(h)) + pnes(h, hi(h)) — g(e5(h, h3(h))).

Therefore, the above strategies and beliefs form a (fully separating) equilibrium if and only

if the two following conditions hold: for all h < hpg,

pnei(hr) — 0~ g(€5 (hr)) + pnes(hr, b5 (hr)) — 9(€5(hr, h3(hr)))

> e (k) — 5 g(€1 () + e (b (1) — (e (0) + h+ g (h)

_ W)
ho + h + h5(h) X)

and that for all A > hg,

pnei(hp) — 0~ g(ei(hp)) + pnes(hp, hy(hp)) — g(es(hp, B3 (hp)))

> () = 3 g(65(00) + e (b 5() = sl ) — (G 2 s =)

The same arguments as in the proof of Proposition 1 (see Appendix C) then yield the result.

¥ The condition ha < hj(h1) (resp. >) is equivalent to

h ouh oph
phe wha <+ pha

TR .>).
ho+hi+ha  ho+ hi+ he ho + h1 + 5 (h1) (resp. >)
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Displacement. Suppose 2n > x. Let hg = h] and hp < h] be given by

pnei(hp) — 67 g (€5 (hp)) + pnes(hi, hy(h7)) — g(e5(hi, h5(hi)))
= pnei(hy) — 6~ g(ei ()
+ pney(hi, ha(h1)) — g(ea(h1, ha(hi))

W+ b () )
— —x | M,
(m+@+@mn X

i.e. equivalently, as unes(hy,h5(h1)) — g(e5(hy, h3(h1))) does not depend on hi, by

B + h3 (k) )
— M,
ho + B + h3(h5)

pnei(hp) = g(ei(hp)) = pnei(hi) — o6 g(ei(h)) — M(
Let the audience’s beliefs about head starts be given by

0 for any hy < hp,
w(hy, hy(h1)) =

M for any h1 > hp.
and for any hy # hi(hq),5¢

0 if hy < h;(hl),
w(hyi, he) =
M if ho > h;(hl)

and its beliefs about effort be é1(h1) = €] (h1, h5(h1)), é2(h1, ho) = e5(hi, he).
The same arguments as in the proof of Proposition 1 (see Appendix C) again yield the

result.

K Proofs of Proposition 8 and Corollary 3

We look for separating equilibria with degenerate off-path beliefs. Hence, with relative
image concerns, by linearity, conditional on choosing an activity with precision h, an agent

with wealth w (still) exerts effort e*(h) such that

¥The condition ha < hj(h1) (resp. >) is equivalent to

h oph ouh
£ 7 E S
ho+hi+h2  ho+hi+ he ho + h1 + hi(h1)

(resp. >).
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as the weights on within- and across-activity images sum to 1.

For any h € Ry, let U(h,{) = B(e*(h)) + Cune*(h) — g(e*(h)). With relative image
concerns, in a separating equilibrium with degenerate off-path beliefs, each agent with head
start w chooses their activity by solving;:

wh wh

h —

Elw|h] + CuxElw]h]

i.e. by solving (P), only replacing n by (n and x by (x. Proposition 8 and Corollary 3
then follow from the proofs of Proposition 1 (see Appendix C) and comparative statics with

respect to (.
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