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To analyze the impact of labor market competition on the structure of
compensation, we embed multitasking and screening within a Hotel-
ling framework. Competition for talent leads to an escalation of per-
formance pay, shifting effort away from long-term investments, risk
management, and cooperation. Efficiency losses can exceed those from
a single principal, who dulls incentives to extract rents. As competition
intensifies, monopsonistic underincentivization of low-skill agents first
decreases and then gives way to growing overincentivization of high-
skill ones. Aggregate welfare is thus hill-shaped, while inequality tends
to risemonotonically. Bonus caps canhelp restore balance in incentives
but may generate other distortions.

The dangers of the new pay structures were clear, but se-
nior executives believed they were powerless to change it.
Former Citigroup CEO Sandy Weill told the Commission,
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“I think if you look at the results of what happened onWall
Street, it became, ‘Well, this one’s doing it, so how can I not
do it, if I don’t do it, then the people are going to leave my
place and go someplace else.’”Managing risk “became less
of an important function in a broad base of companies, I
would guess.” ðFinancial Crisis Inquiry Commission 2011,
63–64Þ

I. Introduction

Recent years have seen a literal explosion of pay, both in levels and in dif-
ferentials, at the top echelons of many occupations. Large bonuses and
salaries are needed, it is typically said, to retain “talent” and “top per-
formers” in finance, corporations, medicine, and academia, as well as
to incentivize them to perform to the best of their high abilities. Paradox-
ically, this trend has been accompanied by mounting revelations of poor
actual performance, severe moral hazard, and even outright fraud in
those same sectors. Oftentimes these behaviors impose negative spill-
overs on the rest of society ðe.g., bank bailoutsÞ; but even when not, the
firms involved themselves ultimately suffer: large trading losses, declines
in stock value, loss of reputation and consumer goodwill, regulatory fines
and legal liabilities, or even bankruptcy.
This paper proposes a resolution of the puzzle by showing how com-

petition for the most productive workers can interact with the incentive
structure inside firms to undermine work ethics: the extent to which
agents “do the right thing” beyond what their material self-interest com-
mands. More generally, the underlying idea is that highly competitive la-
bor markets make it difficult for employers to strike the proper balance
between the benefits and costs of high-powered incentives. The result is
a “bonus culture” that takes over the workplace, generating distorted de-
cisions and significant efficiency losses, particularly in the long run. To
make this point we develop a model that combines multitasking, screen-
ing, and imperfect competition, making a methodological contribution
in the process.
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Inside each firm, agents perform both a task that is easily measured
ðsales, output, trading profits, billable medical proceduresÞ and one that
is not and therefore involves an element of public-goods provision ðin-
tangible investments affecting long-run value, financial or legal risk tak-
ing, cooperation among individuals or divisionsÞ. Agents potentially dif-
fer in their productivity for the rewardable task and in their intrinsic
willingness to provide the unrewardedone—their work ethic.When types
are observable, the standard result applies: principals set relatively low-
powered incentives thatoptimally balanceworkers’effort allocation; com-
petition then affects only the size of fixed compensation. Things change
fundamentally when skill levels are unobservable, leading firms to offer
contracts designed to screen different types of workers. A single princi-
pal ðmonopsonist, collusive industryÞ sets the power of incentives even
lower than the social optimum, so as to extract rents from the more pro-
ductive agents. Labor market competition, however, introduces a new
role for performance pay: because it is differentially attractive to more
productive workers, it also serves as a device that firms use to attract or
retain these types. Focusing first on the limiting case of perfect compe-
tition, we show that the degree of incentivization is always above the so-
cial optimum and identify a simple condition under which the resulting
distortion exceeds that occurring under monopsony. Competitive bid-
ding for talent is thus destructive of work ethics and, ultimately, welfare
reducing. Skill-biased technical change ðwhich raises firms’ returns to
screeningÞ aggravates these distortions further and disproportionately
widens pay inequality.
We then develop a Hotelling-like variant of competitive screening to

analyze the equilibrium contracts under arbitrary degrees of imperfect
competition. In the standard Hotelling model, the transport cost or taste
parameter simultaneously affects competition within the market and the
attractiveness of the outside option. To isolate the pure effect of compet-
itiveness, we introduce an intuitive but novel modeling device that disen-
tangles cross-brand from cross-market substitution opportunities. This
“full-spectrum” Hotelling model provides a simple, one-parameter fam-
ily of rivalry contexts ranging from perfect competition to complete mo-
nopoly. Embedding the multitask adverse-selection problem into this
framework, we show that as mobility costs ðor horizontal differentiationÞ
decline, the monopsonistic underincentivization of low-skill agents grad-
ually decreases and then at some point gives way to a growing overincen-
tivization of high-skill ones. Aggregate welfare is thus hill-shaped with re-
spect to competition, while comprehensive measures of inequality ðgaps
in utility or total earningsÞ tend to rise monotonically.
When agents can acquire skills, the distribution of types becomes en-

dogenous. Greater competition spurs human capital investments by pro-
tecting them from the holdup problem but simultaneously reduces the
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positive externalities they have on firms’ profits, which vanish in the limit.
The result that an intermediate level of competition is optimal is there-
fore robust to this ex ante perspective. Turning to policy implications,
we show that a cap on bonuses can restore balance in agents’ incentives,
and even reestablish the first-best, as long as it does not induce employ-
ers to switch to some alternative “currency” to screen employees. When it
does, the displacement of screening to a less efficient dimension can
makeregulationofeitherbonusesor totalcompensationwelfarereducing.
In our baselinemodel, one task is unobservable or noncontractible and

thus performed solely out of intrinsic motivation. This ðstandardÞ specifi-
cation of themultitask problem is convenient but inessential for themain
results. We thus extend the analysis to the case in which performance in
both tasks is measurable and hence rewarded but noisy, which limits the
power of incentives—for example, yearly bonuses and deferred compen-
sation—given to risk-averse agents. This not only demonstrates robustness
ðno reliance on intrinsic motivationÞ but also yields a new set of results
that bring to light how the distorted incentive structure under competi-
tion ðor monopsonyÞ and the resulting misallocation of effort are shaped
by the measurement noise in each task, agents’ comparative advantage
across them, and risk aversion. The model also explains why firms make
only limited use of long-term incentives such as deferred compensation
or clawbacks: each one would like to use them more, but in equilibrium
none can afford to.
Finally, we contrast our main analysis of competition for talent with

the polar case in which agents have the same productivity in the measur-
able task but differ in their ethical motivation for the unmeasurable one.
In this case, competition is shown to be either beneficial ðreducing the
overincentivization that a monopsonist uses to extract rent but never
causing underincentivizationÞ or neutral—as occurs in a variant of the
model in which ethical motivation generates positive spillovers inside
the firm instead of private benefits for the agent.
The paper relates to four broad theoretical literatures: adverse selec-

tion, multitasking, managerial compensation, and intrinsic motivation.
We defer this discussion to Section VIII, where connections and differ-
ences will be clearer in light of the formal model. The rest of this section
discusses instead the empirical evidence linking competition, perfor-
mance pay, moral hazard, and income inequality. Section II presents
the basic model, Section III compares the outcomes under monopsony
and perfect competition, and Section IV analyzes the full imperfectly
competitive spectrum. Section V examines the effects of pay regulation.
Section VI allows both tasks to be observable, while Section VII considers
heterogeneity in motivation rather than ability. Section IX presents con-
clusions. Themain proofs are gathered in Appendices A and B andmore
technical ones in online Appendices C and D.
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Evidence: Managerial compensation.—While our paper is not specifically
about executive pay, this is an important application of the model. The
literature onmanagerial compensation is usually seen as organized along
two contrasting lines ðsee, e.g., Frydman and Jenter [2010] for a recent
surveyÞ. On one hand is the view that high executive rewards reflect a
high demand for rare skills ðRosen 1981Þ and the efficient workings of
a competitive market allocating talent to where it is most productive,
for instance, to manage larger firms ðGabaix and Landier 2008; Edmans,
Gabaix, and Landier 2009Þ. Rising pay at the top is then simply the ap-
propriate price response to market trends favoring the best workers:
skill-biased technical change, improvements in monitoring, growth in
the size of firms, entry, or decreases in mobility costs.
On the other side is the view that the level and structure of managerial

compensation reflect significant market failures. For instance, indolent
or captured boards may grant top executives pay packages far in excess
of their marginal product ðBertrand and Mullainathan 2001; Bebchuk
and Fried 2004; Piketty, Saez, and Stantcheva 2014Þ. Alternatively, man-
agers are given incentive schemes that do maximize profits but impose
significant negative externalities on the rest of society by inducing exces-
sive short-termism and risk taking at the expense of consumers, deposi-
tors, or taxpayers: public bailouts and environmental cleanups, tax arbi-
trage, and so forth ðe.g., Bolton, Scheinkman, and Xiong 2006; Besley
and Ghatak 2011Þ. In particular, private returns in the finance industry
are often argued to exceed social returns ðBaumol 1990; Philippon and
Reshef 2012Þ.
Our paper takes on board the first view’s premise that pay levels and

differentials largely reflect market returns to both talent and measured
performance, magnified in recent decades by technical change and in-
creased mobility. At the same time, and closer in that to the second view,
we show that this very same escalation of performance-based pay can be
the source of severe distortions and long-run welfare losses in the sectors
where it occurs—even without any externalities on the rest of society,
and a fortiori, in their presence.1

Performance pay and competition for talent.—Although bankers’ bonuses
and chief executive officer ðCEOÞ pay packages attract the most atten-
tion, the parallel rise in incentive pay and earnings inequality is a much
broader, economywide phenomenon, as established by Lemieux, Mac-
Leod, and Parent ð2009Þ. Between the late 1970s and the 1990s, the frac-

1 Our theory is thus immune to the main arguments put forward by proponents of
the efficient pay hypothesis, namely that ðiÞ realized compensation seems highly related
to firm stock performance ðKaplan and Rauh 2010; Fahlenbrach and Stulz 2011Þ; and
ðiiÞ the “say-on-pay” requirement of the Dodd-Franck Act seems to have had little effect
on executive pay, with most companies’ compensation decisions receiving support from
the general assembly.
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tion of jobs paid on the basis of performance rose from 38 percent to
45 percent and for salaried workers from 45 percent to 60 percent. Fur-
ther compounding the direct impact on inequality is the fact that the
returns to skills, both observable ðeducation, experience, job tenureÞ
and unobservable, are much higher in such jobs. This last finding also
suggests that different compensation structures may play an important
sorting role.2 Lemieux et al. calculate that the interaction of structural
change and differential returns accounts for 21 percent of the growth
in the variance of male log wages over the period and for 100 percent
ðor even moreÞ above the 80th percentile. The United Kingdom saw
similar trends in the use of incentive pay, its skewness across hierarchi-
cal levels, and its contribution to rising income inequality. The fraction
of establishments using some form of performance pay thus rose from
41 percent in 1984 to 55 percent in 2004 ðBloom and Van Reenen 2010Þ.
For the top 1 percent earners, bonuses went from 26 percent of com-
pensation in 2002 to 45 percent in 2008 and accounted for the entire
gain in their share of the total wage bill ðfrom 7.4 to 8.9 percent; Bell
and Van Reenen 2013Þ.
The source of escalation in incentive pay in our model is increased

competition for the best workers, and this also fits well with the evi-
dence on managerial compensation in advanced countries. In a long-
term study ð1936–2003Þ of the market for top US executives, Frydman
ð2007Þ documents a major shift, starting in the 1970s and sharply accel-
erating since the late 1980s, from firm-specific skills to more general
managerial ones ðe.g., from engineering degrees to MBAsÞ. In addition,
there has been a concomitant rise in the diversity of sectoral experiences
acquired over the course of a typical career. Frydman argues that these
decreases in mobility costs have intensified competition for managerial
skills and shows that, consistent with this view, executives with higher gen-
eral ðmultipurposeÞ human capital received higher compensation and
were also the most likely to switch companies. Using panel data on the
500 largest firms in Germany over 1977–2009, Fabbri and Marin ð2012Þ
show that domestic and ðto a lesser extentÞ global competition for man-
agers has contributed significantly to the rise of executive pay in that
country, particularly in the banking sector.
Our theory is based on competition not simply bidding up the level of

compensation at the top but also significantly altering its structure to-
ward high-powered incentives, with a resulting shift in the mix of tasks
performed towardmore easily quantifiable and short-term-oriented ones.

2 Consistent with this view and with our modeling premise that performance incentives
affect not only moral hazard ðe.g., Shearer 2004; Bandiera, Barankay, and Rasul 2007Þ but
also selection, Lazear’s ð2000Þ study of Safelite Glass Company found that half of the 44 per-
cent productivity increase reaped when the company replaced the hourly wage system by a
piece rate was due to in- and out-selection effects.
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This seems to be precisely what occurred on Wall Street as market-based
compensation spread from the emerging alternative-assets industry to the
rest of the financial world:

Talent quickly migrated from investment banks to hedge funds
and private equity. Investment banks, accustomed to attracting
the most-talented executives in the world and paying them
handsomely, found themselves losing their best people ðand
their best MBA recruitsÞ to higher-paid and, for many, more in-
teresting jobs. . . . Observing the remarkable compensation in
alternative assets, sensing a significant business opportunity,
and having to fight for talent with this emergent industry led
banks to venture into proprietary activities in unprecedented
ways. From 1998 to 2006 principal and proprietary trading at
major investment banks grew from below 20% of revenues to
45%. In a 2006 Investment Dealers’ Digest article . . . one for-
mer Morgan Stanley executive said . . . that extravagant hedge
fund compensation—widely envied on Wall Street, according
to many bankers—was putting upward pressure on investment
banking pay, and that some prop desks were even beginning to
give traders “carry.” Banks bought hedge funds and private eq-
uity funds and launched their own funds, creating new levels of
risk within systemically important institutions and new conflicts
of interest. By 2007 the transformation of Wall Street was com-
plete. Faced with fierce new rivals for business and talent, in-
vestment banks turned into risk takers that compensated their
best and brightest with contracts embodying the essence of
financial-markets-based compensation. ðDesai 2012, 8Þ

In France, rising returns to talent account for the entire increase in the
finance sector wage premium ðfrom 8 percent in 1983 to 30 percent in
2011Þ among graduates of top engineering schools, as shown by Célérier
and Vallée ð2014Þ. In all sectors greater talent is also associated with a
higher share of variable pay, and the more so where the average return
to talent is high, pointing to a strong link between incentivization and
competition for the best employees. Similar transformations have oc-
curred in the medical world with the rise of for-profit hospital chains
in the United States: Gawande ð2009Þ documents the escalation of com-
pensation driven by the overuse of revenue-generating tests and surger-
ies, with parallel declines in preventive care and coordination on cases
between specialists, increases in costs, and worse patient outcomes.
Further evidence comes from studies linking changes in the structure

of pay to competitiveness shocks originating in, or simultaneously af-
fecting, the product market. Whereas earlier theoretical models of how
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product market competition affects managerial incentives yielded am-
biguous answers, the data convey a very clear message. Across a variety
of countries, industries, sectors, and hierarchical levels, exogenous de-
creases in barriers to competition consistently lead to significant in-
creases in the fraction of pay that is variable and explicitly linked to per-
formance. Moreover, and importantly for our argument, much of the
effect arises through induced competition for talent in the labor market.
Using a large panel of UK workers, Guadalupe ð2007Þ shows that the

1992 European Single Market Program ðforcing a lowering of nontariff
trade barriersÞ and the 1996 appreciation of the British pound ðby 20 per-
centÞ both increased within-industry returns to skills, in proportion to
each sector’s exposure to the competitiveness shock. Studying the com-
pensation of US executives, Cuñat and Guadalupe ð2009bÞ show that im-
port penetration of their industry ðinstrumented with exchange rates
and tariffsÞ increases the sensitivity of pay to company performance while
reducing the fixed component. It also widens pay differentials between
hierarchical levels and specifically raises the return to talent, thus show-
ing that firms exposed to greater foreign competition seek to hire more
talented executives. Using multiple measures of intraindustry competi-
tion, Karuna ð2007Þ finds the sensitivity of CEO pay to stock price to be
positively related to product substitutability and market size and nega-
tively related to entry costs. Focusing on theUS banking and financial sec-
tors and using two major deregulation episodes as instruments, Cuñat
andGuadalupe ð2009aÞ find in both cases that competition increased var-
iable pay and its performance sensitivity while fixed compensation fell,
another prediction of our model.3

Many of these shocks and reforms simultaneously affect an industry’s
good and skilled labor markets. For instance, allowing interstate banking
intensifies competition not only for deposits and loans but also for the
managerial skills required to operate a branch or regional headquarters,
buy out and restructure in-state banks, and so forth. The same is true
when entry costs fall or the size of the market expands and when foreign
firms take advantage of a trade liberalization or currency appreciation to
set up and staff distribution networks, dealerships, and subsidiaries in a
country where they did not previously operate.
Rising performance pay and declining work ethics.—By their very nature,

illegal and unethical behaviors are difficult to observe. Nonetheless, a
number of recent studies and audit reports provide evidence confirming
the widespread perception of declining workplace ethics and rising mal-

3 Focusing on a very different industry, Lo, Gosh, and Lafontaine ð2011Þ survey 1,500
sales managers of large US manufacturing firms about the pay structure, job, and individ-
ual characteristics of the sales representatives they supervise. High-ability salespeople are
more likely to work in firms that offer a higher incentive rate, and greater product market
competition is associated with more performance-based pay.
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feasance. Dyck, Morse, and Zingales ð2013Þ infer the prevalence of cor-
porate fraud by exploiting the fact that, subsequent to the demise of Ar-
thur Andersen in 2001, firms that had used their services were forced to
bring in new auditors, who systematically “cleaned house” where prob-
lems had remained hidden. The average publicly traded corporation
is estimated to have a 14.5 percent probability of engaging in fraud in
any given year, with a sharp rise during the boom years of 1996–2002
and a decline following the crash of the Internet bubble ð2002–4Þ.
In banking and finance, the rise of a nefarious “bonus culture” comes

out clearly in the surveys commissioned by the securities law firm La-
baton Sucharow ð2012, 2013Þ among employees of the US and UK fi-
nancial services industries.4 In 2013, 29 percent of respondents believed
that the “rules may have to be broken in order to be successful,” and
24 percent deemed it likely that staff in their company had engaged in
illegal or unethical activity; these figures were up by 17 and 14 percentage
points, respectively, over the 2012 survey. Most indicative of a profound,
long-term regime shift, according to both measures the proportion of
“cynics” among younger employees ðless than 10 years of experienceÞ
was more than double that of veterans ðmore than 20 yearsÞ.5 Asked
whether they, personally, would be likely to “engage in insider trading
to make $10 million if there was no chance of getting arrested,” 24 per-
cent of the 2013 respondents ðup 9 percent from 2012Þ answered in the
affirmative, with an enormous gap by tenure ð38 percent vs. 9 percentÞ,
pointing again to a landslide change in culture. As to contributing causes,
finally, 26 percent of the financial services professionals interviewed be-
lieved that the “compensation plans or bonus structures in place at their
companies incentivized employees to compromise ethical standards or vi-
olate the law,” with again a major increase between older and recent co-
horts ð31 percent vs. 21 percentÞ.
Similar conclusions about perverse incentives and their relation to tal-

ent wars were drawn in the Salz Review ð2013Þ, an independent audit
of Barclays’ business practices commissioned by its board following a se-
ries of misdeeds ðculminating with the London Interbank Offer Rate
scandalÞ for which the company was forced to pay several hundred mil-
lion dollars in fines: “There was an over-emphasis on short-term financial
performance, reinforced by remuneration systems that tended to reward
revenue generation rather than serving the interests of customers and
clients” ðsec. 2.19Þ. “Most but not all of the pay issues concern the invest-
ment bank. To some extent, they reflect the inevitable consequences
of determinedly building that business—by hiring the best talent in a

4 For a general discussion of rising misbehavior and potential reforms of the banking
industry, see Bolton ð2013Þ.

5 Respectively, 36 percent vs. 18 percent and 35 percent vs. 16 percent.
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highly competitive international market ðand during a bubble periodÞ—
into one of the leading investment banks in the world” ðsec. 2.29Þ. Rec-
ommendations for reforms followed accordingly: “In all recruiting, but
particularly for senior managers, Barclays’ should look beyond a candi-
date’s financial performance, and include a rigorous assessment of their
fit with Barclays’ values and culture. Barclays should supplement this
with induction programmes that reinforce the values and standards to
which the bank is committed” ðsec. 19Þ. “Barclays’ approach to reward
should be much more broadly based than pay, recognizing the role of
non-financial incentives wherever possible” ðsec. 21Þ.
In a very different but also increasingly competitive field, namely, sci-

entific research, the number of article retractions from journals listed in
the Web of Science increased 10-fold between 1977 and 2010, while total
articles published grew only by 44 percent ðVan Noorden 2011Þ. The
fraction of retractions due to fraud was estimated at about 50 percent.
In more detailed studies focusing on the biomedical and life sciences,
Steen ð2011Þ and Fang, Steen, and Casadevall ð2012Þ found that miscon-
duct accounted for 75 percent of retractions for which a cause could be
determined. Most importantly, the share specifically due to “falsification
or fabrication of results” has grown considerably faster than those due
to “plagiarism or self-plagiarism” ðwhere better detection tools have re-
cently become availableÞ and “scientific error,” indicating that the explo-
sive rise in article retractions does not simply reflect greater scrutiny by
editors and readers.6

II. Model

A. Agents

Preferences.—A unit continuum of agents ðworkersÞ engage in two activi-
ties A and B, exerting efforts ða; bÞ 2 ℝ2

1, respectively. Activity A is one
in which individual contributions are not ðeasilyÞ measurable and thus
cannot be part of a formal compensation scheme: long-term investments
enhancing the firm’s value, avoiding excessive risks and liabilities, coop-
eration, teamwork, and so forth. An agent’s contribution to A is then
driven entirely by his intrinsic motivation, va, linear in the effort a ex-
erted in this task. In addition to a genuine preference to “do the right
thing” ðe.g., an aversion to ripping off shareholders or customers, selling
harmful products, teaching shoddilyÞ, v can also reflect social and self-

6 Reinforcing this conclusion are the facts that ðiÞ time to retraction has actually in-
creased rather than decreased, and ðiiÞ it is only very weakly correlated with a journal’s im-
pact factor, whereas the proportion of retractions due to documented fraud is strongly cor-
related with it. The rise of high-powered ðeven winner-take-allÞ incentives for researchers is
put forward by all three studies as a key contributing factor in these developments.
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image concerns such as fear of stigma, an executive’s concern for his
“legacy,” or outside incentives not controlled by the firm, such as the risk
of personal legal liability.7

Activity B, by contrast, is measurable and therefore contractible: indi-
vidual output, sales, short-term revenue, and so forth. When exerting ef-
fort b, a worker’s productivity is v 1 b, where v is a talent parameter, pri-
vately known to each agent.8

The total effort cost Cða, bÞ is strictly increasing and strictly convex in
ða, bÞ with Cab > 0 unless otherwise noted, meaning that the two activities
are substitutes. A particularly convenient specification is the quadratic
one, Cða; bÞ5 a2=21 b2=21 gab; with 0 < g < 1, as it allows for simple
and explicit analytical solutions to the whole model.9 These are given
in Appendix A, whereas in the text we shall maintain a general cost func-
tion, except where needed to obtain further results.
We assume an affine compensation scheme with incentive power or

bonus rate y and fixed wage z, so that total compensation is ðv 1 bÞy 1
z.10 Agents have quasi-linear preferences

U ða; b; v; y; zÞ5 va 1 ðv1 bÞy 1 z 2 Cða; bÞ: ð1Þ
Types.—To emphasize the roles of heterogeneity in v and v, respectively,

we shall focus on two polar cases. Here and throughout Section VI,
agents differ only in their productivities. Thus v 2 fvL; vHg, with respec-
tive probabilities ðqL; 1 2 qL 5 qH Þ and Dv � vH 2 vL > 0: In Section
VII, conversely, we shall consider agents who differ only in their intrinsic
motivations v for task A.
Effort allocation.—When facing compensation scheme ðy, zÞ, the agent

chooses efforts aðyÞ and bðyÞ so as to maximize ð1Þ, leading to the first-
order conditions yC=ya 5 v and yC=yb 5 y:Our assumptions on the cost
function imply that increasing the power of the incentive scheme raises
effort in the measured task and decreases it in the unobserved one:

7 Such preferences leading agents to provide some level of unrewarded effort were part
of Milgrom and Holmström’s original multitasking model ð1991, sec. 3Þ. They make our
analysis most tractable, but in Sec. VI we extend it to the case in which both tasks are in-
centivized but A is measured with more noise than B or less discriminating of worker talent.
For recent analyses of intrinsic motivation and social norms, see, e.g., Bénabou and Tirole
ð2003, 2006Þ and Besley and Ghatak ð2005, 2006Þ. On employees’ loyalty and identification
to their firm, see Akerlof and Kranton ð2005Þ and Ramalingam and Rauh ð2010Þ.

8 The additive form of talent heterogeneity is chosen for analytical simplicity, as it im-
plies that the first-best power of incentives is type independent. Qualitatively similar results
would obtain with the multiplicative form bv as long as type heterogeneity in v is not so
high that the first-best set of contracts becomes incentive compatible.

9 The model also works when the two tasks are complements, Cab < 0 ðe.g., 21 < g < 0Þ,
but the results in this case are less interesting; thus competition is now, predictably, always
more efficient than monopsony.

10 Unrestricted nonlinear schemes ðas in Laffont and Tirole 1986Þ yield very similar re-
sults; see online App. C.
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da=dy < 0 < db=dy: It will prove convenient to decompose the agent’s
utility into an “allocative” term, uðyÞ, which depends on the endogenous
efforts, and a “redistributive” one, vy 1 z, which does not:

U ðy; v; zÞ � U ðaðyÞ; bðyÞ; v; y; zÞ5 uðyÞ1 vy 1 z; ð2Þ
where

uðyÞ � vaðyÞ1 ybðyÞ 2 CðaðyÞ; bðyÞÞ: ð3Þ

Note that u0ðyÞ5 bðyÞ and yU ðy; v; zÞ=yy 5 v1 bðyÞ:
Outside opportunities.—We assume that any agent can obtain a reserva-

tion utility U , so that employers must respect the participation con-
straint:

U ðy; v; zÞ5 uðyÞ1 vy 1 z � U : ð4Þ
The type independence of the outside option is a polar case that will
help highlight the effects of competition inside the labor market. Thus,
under monopsony everyone has reservation utility equal to U , whereas
with competition reservation utilities become endogenous and type de-
pendent.11

B. FirmðsÞ
A worker of ability v exerting efforts ða, bÞ generates a gross revenue
Aa 1 Bðv1 bÞ for his employer. Employing such an agent under contract
ðy, zÞ thus results in a net profit of

Pðv; y; zÞ5 pðyÞ1 ðB 2 yÞv 2 z; ð5Þ
where

pðyÞ � AaðyÞ1 ðB 2 yÞbðyÞ ð6Þ

represents the allocative component and ðB 2 yÞv 2 z a purely redis-
tributive one.

C. Social Welfare

In order to better highlight themechanism at work in themodel, we take
as our measure of social welfare the sum of workers’ and employers’ pay-

11 We make the usual assumption that when a worker is indifferent between an employ-
er’s offer and his reservation utility, he chooses the former. We also assume that U is high
enough that z ≥ 0 in equilibrium ðunder any degree of competitionÞ, but not so large that
hiring some worker type is unprofitable ðsee App. D for the exact conditionsÞ.
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offs, thus abstracting from any externalities on the rest of society.12 Again,
it will prove convenient to decompose it into an allocative part, wðyÞ, and
a surplus, B v, that is independent of the compensation scheme ðthe
transfer ½v1 b�y 1 z nets outÞ:

W ðv; yÞ � U ðaðyÞ; bðyÞ; v; y; zÞ1 Pðv; y; zÞ5 wðyÞ1 Bv; ð7Þ
where

wðyÞ � uðyÞ1 pðyÞ5 ðA1 vÞaðyÞ1 BbðyÞ 2 CðaðyÞ; bðyÞÞ: ð8Þ
Using the envelope theorem for the worker, u 0 ðyÞ5 bðyÞ; we have

w 0 ðyÞ5 Aa 0 ðyÞ1 ðB 2 yÞb 0 ðyÞ: ð9Þ
We take w to be strictly concave, with a maximum at y* < B given by

w 0 ðy∗Þ5 Aa 0 ðy∗Þ1 ðB 2 y∗Þb 0 ðy∗Þ5 0 ð10Þ
and generating enough surplus that even low types can be profitably em-
ployed, namely,

wðy∗Þ1 vLB > U : ð11Þ
In cases in which ðunderprovision ofÞ the “ethical” activity a also has spill-
overs on the rest of society—be they technological ðpollutionÞ, pecuniary
ðimperfect competition in the product marketÞ, or fiscal ðcost of govern-
ment bailouts, taxes, or subsidiesÞ—total social welfare becomes wðyÞ1
e ⋅aðyÞ, where e is the per-unit externality. Clearly, this will only strengthen
ourmain results about the competitive overincentivization of the other ac-
tivity, b.

III. Competing for Talent

Throughout most of the paper ðexcept for Sec. VIIÞ, v is known while v 2
fvH ; vLg is private information, with mean v � qLvL 1 qH vH :

13 We first
consider the polar cases of monopsony and perfect competition, which

12 For instance, we can think of firms’ output as being sold on a perfectly competitive
product market. It is, however, very easy to incorporate social spillovers into the analysis,
as we explain below.

13 Asymmetric information about ability remains a concern even in dynamic settings in
which performance generates ex post signals about an agent’s type. First, such signals may
be difficult to accurately observe for employers other than the current one, especially given
the multitask nature of production. Second, many factors can cause v to vary unpredictably
over the life cycle: age ðwhich affect’s people’s abilities and preferences heterogeneouslyÞ,
health shocks, private life issues, new interests and priorities, etc. Finally, different ðim-
perfectly correlatedÞ sets of abilities typically become relevant at different stages of a ca-
reer: being a good trader or analyst, devising new securities, bringing in clients, closing
deals, managing a division, running and growing an international company, etc.
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make most salient the basic forces at play, and then study the full spec-
trum of imperfect competition. Before proceeding, it is worth noting
that if agents’ types i 5 H, L were observable, the only impact of market
structure would be on the fixed wages zi, whereas incentives would always
remain at the efficient level, yi 5 y*.

A. Monopsony Employer

A monopsonist ðor set of colluding firmsÞ selects a menu of contracts
ðyi, ziÞ aimed at type i ∈ fL, Hg. We assume that it wants to attract both
types, which, as we will show, is equivalent to qL exceeding some thresh-
old. The firm thus maximizes expected profit

max
fðyi ; ziÞgi5H ;L

�
o

i5H ;L

qi ½pðyiÞ1 ðB 2 yiÞvi 2 zi �
�

subject to the incentive constraints

uðyiÞ1 vi yi 1 zi � uðyjÞ1 viyj 1 zj      for all i; j 2 fH ;Lg ð12Þ

and the low type’s participation constraint, uðyLÞ1 vLyL 1 zL � U: This
program is familiar from the contracting literature. First, the combined
incentive constraints yield ðvi 2 vjÞðyi 2 yjÞ � 0: a more productive
agent must receive a higher fraction of his measured output. Second,
the low type’s participation constraint is binding, and the high type’s
rent above U is given by the extra utility obtained by mimicking the
low type: ðDvÞyL. Rewriting profits, the monopsonist solves

max
fðyi ; ziÞgi5H ;L

�
o

i5H ;L

qi ½wðyiÞ1 Bvi � 2 U 2 qH ðDvÞyL
�
;

yielding ymH 5 y∗ ðno distortion at the topÞ and14

w 0 ðymL Þ5
qH
qL

Dv;   implying  yL < y∗: ð13Þ

The principal reduces the power of the low type’s incentive scheme, so
as to limit the high type’s rent. It is optimal for the firm to hire both
types if and only if

qL½wðymL Þ1 BvL 2 U � � qH y
m
LDv; ð14Þ

14 To exclude uninteresting corner solutions we shall assume that w 0 ð0Þ > qHDv=qL .
Since later on we shall impose various other upper bounds on qH, this poses no problem.
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meaning that the profits earned on low types exceed the rents aban-
doned to high types. By ð13Þ, the difference of the left- and right-hand
sides is increasing in qL, so the condition is equivalent to qL � q

L
; where

q
L
is defined by equality in ð14Þ.
Proposition 1 ðMonopsonyÞ. Let ð14Þ hold, so that the monopso-

nist wants to employ both types. Then ymH 5 y* and ymL < y* is given by
w 0 ðymL Þ5 ðqH=qLÞDv; with corresponding fixed payments zmH 5 U 1
ymLDv 2 uðy*Þ 2 vH y* and zmL 5 U 2 uðymL Þ 2 vLy

m
L : The resulting welfare

loss is equal to

Lm 5 qL½wðy*Þ 2 wðymL Þ�: ð15Þ

It increases with Dv but need not be monotonic in A or B.
Note that since total social welfare is qH ½wðyH Þ1 BvH �1 qL ½wðyLÞ1

BvL �; a mean-preserving increase in the distribution of v always reduces
it, by worsening the informational asymmetry. In contrast, an increase in
A ðor a decrease in BÞ has two opposing effects on Lm: ðiÞ it makes any
given amount of underincentivization on the B task less costly, as the al-
ternative task A is now more valuable; and ðiiÞ the efficient bonus rate y*

given to the high types declines, and to preserve incentive compatibility,
so must ymL ; worsening low types’ underincentivization. In the quadratic
case the two effects cancel out, as shown in Appendix A.

B. Perfect Competition in the Labor Market

A large number of firms now compete for workers, each offering an
incentive-compatible menu of contracts. We first look for a separating
competitive allocation, defined as one in which ðiÞ each worker type
chooses a different contract, respectively ðyL, zLÞ and ðyH, zHÞ, for i 5 H,
L, with resulting utilitiesUL and UH; ðiiÞ each of these two contracts makes
zero profits, implying in particular the absence of any cross subsidy. One
can then indifferently think of each firm offering a menu and employing
both types of workers, or of different firms specializing in a single type by
offering a unique contract. Then, in a second stage, we investigate the
conditions under which this allocation is indeed an equilibrium, and even
the unique one.
In a separating competitive equilibrium, any contract that operates

must make zero profit:

PðvH ; yH ; zH Þ5 0 ⇔ pðyH Þ1 ðB 2 yH ÞvH 5 zH ; ð16Þ

PðvL ; yL ; zLÞ5 0 ⇔ pðyLÞ1 ðB 2 yLÞvL 5 zL ; ð17Þ
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which pins down zH and zL. Furthermore, a simple Bertrand-like argu-
ment implies that the low type must receive his symmetric-information
efficient allocation,15

ycL 5 y* and zcL 5 pðy*Þ1 ðB 2 y*ÞvL :
He should then not benefit from mimicking the high type, or vice versa:

wðy*Þ1 BvL � uðyH Þ1 vLyH 1 zH 5 wðyH Þ1 BvH 2 yHDv; ð18Þ

wðyH Þ1 BvH � wðy*Þ1 BvL 1 y*Dv; ð19Þ
implying in particular that yH � y*: Among all such contracts, the most
attractive to the high types is the one involving minimal distortion,
namely such that ð18Þ is an equality:

wðycH Þ � wðy*Þ 2 ðB 2 ycH ÞDv: ð20Þ
By strict concavity of w, this equation has a unique solution ycH to the
right of y*, satisfying y* < ycH < B: The inequality in ð19Þ is then strict,
meaning that only the low type’s incentive constraint is binding. Note
that, as illustrated in figure 1, this is exactly the reverse of what occurred
under monopsony.
The intuition for this reversal is simple. A firm with monopsony power

seeks to capture the rents of its workers, who cannot seek a better deal
from a competitor. For the less productive types it achieves this ðUL 5
U Þ through a low enough fixed wage zL; but for the more productive
ones its ability to keep UH low via zH is limited by the fact that they could
always pretend to be L types, thereby achieving U 1 yLDv: To extract
rents from the most productive agents, the firm must therefore offer a
low rate of variable pay yL, so as to make this mimicking strategy unap-
pealing. Competing employers, by contrast, seek to attract the workers
by offering them high rents, UH; they cannot increase fixed compensa-
tion zH too much, however; otherwise L types would masquerade as H,
achieving utility UH 2 yHDv: To deter such behavior, firms must com-
pensate high-productivity agents mostly with a high bonus rate yH while
limiting their fixed pay.
Existence and uniqueness.—When is this least-cost separating ðLCSÞ allo-

cation indeed an equilibrium, or the unique equilibrium of the compet-

15 In the absence of cross subsidies, the low type cannot receive more than the total sur-
plus wðy*Þ1 vLB he generates under symmetric information, or else his employer would
make a negative profit. Were he to receive less, conversely, another firm could attract
him by offering ðy*; zL 5 zcL 2 εÞ for ε small, leading to a profit ε on this type ðand an even
larger one on any high type who also chose this contractÞ. Low types must thus be offered
utility equal to wðy*Þ1 vLB; which only their symmetric-information efficient allocation
achieves.
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itive offer game? The answer, which is reminiscent of Rothschild and
Stiglitz ð1976Þ, hinges on whether or not a firm could profitably deviate
to a contract that achieves greater total surplus by using a cross subsidy
from high to low types to ensure incentive compatibility.
Definition 1. Anincentive-compatibleallocationfðU *

i ; y
*
i Þgi5H ;L is in-

terimefficient if thereexistsnoother incentive-compatiblefðU i ; yiÞgi5H ;L
that

i. Pareto-dominates it: UH � U *
H , U L � U *

L; with at least one strict
inequality,

ii. makes the employerðsÞ break even on average: Σiqi ½wðyiÞ1 viB2
U i � � 0.

For the LCS allocation to be an equilibrium, itmust be interim efficient.
Otherwise, there is another menu of contracts that Pareto-dominates it,
which one can always slightly modify ðwhile preserving incentive compat-
ibilityÞ so that both types of workers and the employer share in the overall
gain; offering such amenu then yields strictly positive profits. The converse
result is also true: under interim efficiency there can clearly be no positive-
profit deviation that attracts both types of agents, and by a similar type of
surplus-sharing argument, one can also exclude those that attract a single
type. These claims are formally proved in Appendix B, where we also show
that when the LCS allocation is interim efficient, it is in fact the unique
equilibrium. Furthermore, we identify a simple condition for this to be
case.
Lemma 1. The least-cost separating allocation is interim efficient if

and only if

qHw
0 ðycH Þ1 qLDv � 0: ð21Þ

FIG. 1.—Distortions under monopsony and perfect competition
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This condition holds whenever qL exceeds some threshold ~qL < 1:
The intuition is as follows. At the LCS allocation, we saw that the bind-

ing incentive constraint is the low type’s: U c
L 5 U c

H 2 ycHDv: Consider
now an employer who slightly reduces the power of the high type’s
incentive scheme, dyH 52ε; while using lump-sum transfers dzH 5
½bðyH Þ1 vH �ε1 ε2 to slightly more than compensate them for the reduc-
tion in incentive pay, and dzL 5 εDv1 ε2 to preserve incentive compatibil-
ity. Such a deviation attracts both types ðdUH 5 dU L 5 ε2, since u 0 ðyÞ5
bðyÞ Þ, and its first-order impact on profits is

qH ½ðp 0 ðyH Þ 2 vH ÞdyH 2 dzH � 2 qLdzL 5 ½qH w 0 ðycH Þ1 qLDv�ð2εÞ:

Under ð21Þ this net effect is strictly negative; hence the deviation is un-
profitable. When ð21Þ fails, conversely, the increase in surplus generated
by the more efficient effort allocation of the high types is sufficient to
make the firm and all its employees strictly better off. A higher qL 5
1 2 qH means fewer high types to generate such a surplus and more
low types to whom rents ðcross subsidiesÞ must be given to maintain in-
centive compatibility, thus making ð21Þ more likely to hold.
We can now state this section’s main result.
Proposition 2 ðPerfect competitionÞ. Let qL � ~qL: The unique com-

petitive equilibrium involves two separating contracts, both resulting in
zero profit:

1. Low-productivity workers get ðy*; zcLÞ; where zcL is given by ð17Þ.
2. High-productivity ones get ðycH ; zcH Þ; where zcH is given by ð16Þ and

ycH > y* by

wðy*Þ 2 wðycH Þ5 ðB 2 ycH ÞDv:

3. The efficiency loss relative to the social optimum is

Lc 5 qH ½wðy*Þ 2 wðycH Þ�5 ðB 2 ycH ÞqHDv: ð22Þ

It increases with Δθ and A but need not be monotonic in B.
These results confirm and formalize the initial intuition that competi-

tion for talent will result in an overincentivization of high-ability types. As
shown in figure 1, this is the opposite distortion from that of the monop-
sony case, which featured underincentivization of low-ability types. When
the degree of competition is allowed to vary continuously ðSec. IVÞ, we
therefore expect that there will be a critical point at which the nature
of the distortion ðreflecting which incentive constraint is bindingÞ tips
from one case to the other.
Skill-biased technical change.—New technologies and organizational forms

that raise the relative productivity of more skilled workers are generally
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seen as playing a major role in the rise of wage inequality. Implicit in most
models and discussions is the premise that this is the distributional down-
side of important gains in productive efficiency. Sometimes this is even ex-
plicit, as in the accounts of superstar or CEO compensation by propo-
nents of the efficient-pay hypothesis ðe.g., Rosen 1981; Gabaix and
Landier 2008; Kaplan and Rauh 2010Þ. Our results also call this view into
question. A higher vH exacerbates the competition for talented agents,
resulting in a higher bonus rate ycH that makes their performance-based
pay rise more than proportionately to their marginal product. This mar-
ket response to technical change is inefficient, however, as it worsens the
underprovision of long-term investments and prosocial efforts inside
firms, thereby reducing the social value of the productivity increase.
For a mean-preserving spread in the distribution of v’s, such as informa-
tion technologies that substitute for low-skill labor and complement high
skills, only the deadweight loss remains, so overall social welfare actually
declines.
What happens when the LCS allocation is not interim efficient, that is,

when qL < ~qL? We saw that it is then not an equilibrium, since there exist
profitable deviations to incentive-compatible contracts ðinvolving cross
subsidiesÞ that Pareto-dominate it. We also show in Appendix B that
no other pure-strategy allocation is immune to deviations, a situation
that closely parallels the standard Rothschild and Stiglitz ð1976Þ prob-
lem: the only equilibria are in mixed strategy.16 Since such an outcome
is not really plausible as a stable labor market outcome, we assume from
here on that

qL � maxf~qL; q Lg � q*L : ð23Þ

C. Welfare: Monopsony versus Perfect Competition

Single task ðA 5 0Þ.—As a benchmark, it is useful to recall that competi-
tion is always socially optimal with a single task. The competitive out-
come is then the single contract y c 5 y1* 5 B, z c 5 0: agents of either type

16 An alternative approach is to assume that it is workers whomake take-it-or-leave offers,
instead of a competitive industry making offers to them. From Maskin and Tirole ð1992Þ,
we know that for qL � ~qL ; the unique equilibrium of the resulting informed-principal
game is the LCS allocation, so the result is the same as here with competitive offers. By con-
trast, for qL < ~qL ; the set of equilibrium interim utilities is the set of feasible utilities
ðincentive-compatible and satisfying budget balance in expectationÞ that Pareto-dominate
ðU c

L ;U
c
H Þ. A second alternative is to use a different equilibrium concept from the compet-

itive screening literature, as in Netzer and Scheuer ð2010Þ; again, this has no bearing on
the region where the separating equilibrium exists. A third alternative would be to intro-
duce search, free entry by principals, and contract posting as in Guerrieri, Shimer, and
Wright ð2010Þ. Self-selection then makes type proportions among searchers in the market
endogenous in such a way that a separating equilibrium always exists.
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are residual claimants for their production and therefore choose the ef-
ficient effort allocation.17 Monopsony, by contrast, leads to a downward
distortion in the power of the incentive scheme. Hence competition is
always strictly welfare superior.
Multitasking.— From ð15Þ and ð20Þ, Lm < Lc if and only if

qL ½wðy*Þ 2 wðymL Þ� < qH ½wðy*Þ 2 wðycH Þ�: ð24Þ

Consider first the role of labor force composition. As seen from ð13Þ and
ð20Þ, the monopsony incentive distortion y* 2 ymL is increasing with
qH=qL ðlimiting the high types’ rents becomes more importantÞ, whereas
the competitive one, ycH 2 y*, is independent of it ðbeing determined by
an incentive constraintÞ. For small qH=qL; Lm=Lc is thus of order
qLðqH=qLÞ2=qH 5 qH=qL; so ð24Þ holds provided that qL is high enough.
With quadratic costs, we obtain an exact threshold that brings to light the
role of the other forces at play.
Proposition 3 ðWelfareÞ. Let Cða; bÞ5 a2=21 b2=21 gab: Social

welfare is lower under competition than under monopsony if and only
if qL � q*L and

qH
2qL

1

ffiffiffiffiffiffi
qH
qL

r
<

g

1 2 g2

� �
A

Dv

� �
: ð25Þ

The underlying intuitions are quite general.18 First, competition en-
tails a larger efficiency loss when the unrewarded task—long-run invest-
ments, cooperation, avoidance of excessive risks, and so forth—is impor-
tant enough and the two types of effort are sufficiently substitutable. If
they are complements ðg < 0Þ, in contrast, competition is always effi-
ciency promoting. Second, the productivity differential Dv scales the se-
verity of the asymmetric-information problem that underlies both the
monopsony and the competitive distortions. A monopsonistic firm opti-
mally trades off total surplus versus rent extraction, so ðby the envelope
theoremÞ a small Dv has only a second-order effect on overall efficiency.
Under competition the effect is first-order, because a firm raising its yH
does not internalize the deterioration in the workforce quality it inflicts
on its competitors—or, equivalently, the fact that in order to retain their
“talent” they will also have to distort incentives and the allocation of ef-

17 Similar results holds if A > 0 but v5 0: since a; 0 for all y, the socially optimal bonus
rate is y*5 B, even though it results in an inefficient effort allocation. This is clearly also the
competitive outcome.

18 In particular, the model’s solution with quadratic costs ðgiven in App. AÞ also corre-
sponds to Taylor approximations of the more general case when Dv is small, provided that
1=ð1 2 g2Þ is replaced everywhere by 2w 00 ðy*Þ:

324 journal of political economy



fort. This intuition explains why ð25Þ is more likely to hold when Dv de-
creases.19

IV. Imperfect Competition

A. A “Full-Spectrum” Hotelling Model

To understand more generally how the intensity of labor market compe-
tition affects the equilibrium structure of wages, workers’ task allocation,
firms’ profits, and social welfare, we now develop a variant of the Ho-
telling model in which competitiveness can be varied continuously over
the whole range from pure monopsony to perfect competition. The
multitask-adverse-selection contracting problem is then embedded into
this general setting.
As illustrated in figure 2, a unit continuum of agents is uniformly dis-

tributed along the unit interval, x ∈ [0, 1]. Two firms, k5 0, 1, are located,
respectively, at the left and right extremities and recruit workers to pro-
duce, with the same production function as before. When a worker lo-
cated at x chooses to work for firm 0 ðrespectively, 1Þ, he incurs a cost
equal to the distance tx ðrespectively, t[12x]Þ that he must travel. We as-
sume that v and x are independent and that a worker’s position is not ob-
servable by employers, who therefore cannot condition contracts on this
characteristic.
In the standard Hotelling model, agents also have an outside option

ðe.g., staying putÞ that yields a fixed level of utility, U : This implies, how-
ever, that a change in t affects not only competitiveness within themarket
ðfirm 1 vs. 2Þ but also, mechanically, that of the outside option—formally,
agents’ participation constraints. To isolate the pure competitiveness
of the market from that of other activities, we introduce an intuitive but
novel modeling device, ensuring in particular that the market is always
fully covered.
Colocated outside option.—Instead of receiving the outside option U for

free, agents must also “go and get it” at either end of the unit interval,
which involves paying the same cost tx or tð12 xÞ as if they chose firm
0 or firm 1, respectively. One can think of two business districts, each
containing both a multitask firm of the type studied here and a compet-
itive fringe or informal sector in which all agents have productivity U :20

19 As shown in App. B, for small Dv, the lower bound ~qL above which ð21Þ holds ðand the
competitive equilibrium thus existsÞ is such that 1 2 ~qL is of order

ffiffiffiffiffiffi
Dv

p
: Thus, to rigorously

apply the above reasoning involving first- vs. second-order losses for small Dv, one needs to
also let qH become small. This further reduces y* 2 ymL while leaving ycH 2 y* unchanged.
This, in turn, further raises Lc=Lm ; making it of order ðDvÞ 2 3=2 rather than ðDvÞ 2 1:

20 Alternatively, each agent could produce U “at home” but then have to travel ðor adapt
his human capitalÞ to one or the other marketplace to sell his output.
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Without loss of generality, we can assume that each firm k5 0, 1 offers
an incentive-compatible menu of compensation schemes fyki ; zki gi5H ;L;
in which workers who opt for this employer self-select. Let U k

i denote
the utility provided by firm k to type i:

U k
i � uðyki Þ1 viy

k
i 1 zki : ð26Þ

A worker of type i, located at x, will choose firm k 5 0 if and only if

U k
i 2 tx � maxfU 2 tx;U 2 tð1 2 xÞ;U ‘

i 2 tð1 2 xÞg: ð27Þ

The first inequality reduces to U k
i � U : a firm must at least match its lo-

cal outside option. If both attract L-type workers, U ‘
i � U as well, so the

third inequality makes the second one redundant.
We shall focus the analysis on the ðuniqueÞ symmetric equilibrium, in

which each firm attracts half of the total labor force. To simplify the ex-
position, we take it here as given that ðiÞ each firm prefers to employ pos-
itive measures of both types of workers than to exclude either one and
ðiiÞ conversely, neither firm wants to “corner” the market on any type
of worker, that is, move the corresponding cutoff value of x all the way
to 0 or 1. In Appendix D ðonlineÞ we show that neither exclusion nor cor-
nering can be part of a best response by a firm to its competitor playing
the strategy characterized in proposition 4 below, as long as

qL � �qL ; ð28Þ

where �qL 2 ½q*L; 1Þ is another cutoff, independent of t. Assuming ð28Þ
from here on, we can focus on utilities ðU k

i ;U
‘
i Þ resulting in interior cut-

offs, so that firm k’s share of workers of type i is

xki ðU k
i ;U

‘
i Þ5

1

2
1

U k
i 2 U ‘

i

2t
: ð29Þ

The firm then chooses ðUL, UH, yL, yHÞ to solve the program

FIG. 2.—Full-spectrum Hotelling model
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maxfqH ðUH 2 U ‘
H 1 tÞ½wðyH Þ1 vHB 2 UH �

1 qLðU L 2 U ‘
L 1 tÞ½wðyLÞ1 vLB 2 U L �g

ð30Þ

subject to the constraints ðwith Lagrange multipliers in parenthesesÞ
UH � U L 1 yLDv ðmH Þ; ð31Þ

U L � UH 2 yHDv ðmLÞ; ð32Þ

U L � U ðnÞ: ð33Þ

To shorten the notation, let pi � wðyiÞ1 viB 2 U i denote the firm’s prof-
it margin on type i 5 H, L. The first-order conditions, together with the
symmetric equilibrium condition U i 5 U ‘

i ; are

qH ðpH 2 tÞ1 mH 2 mL 5 0; ð34Þ

qLðpL 2 tÞ1 mL 2 mH 1 n5 0; ð35Þ

tqHw
0 ðyH Þ1 mLDv5 0; ð36Þ

tqLw
0 ðyLÞ 2 mHDv5 0: ð37Þ

Note that mH and mL cannot both be strictly positive: otherwise ð31Þ and
ð32Þ would bind; hence yH 5 yL, rendering ð36Þ–ð37Þmutually incompat-
ible. This suggests that only one or the other incentive constraint will typ-
ically bind at a given point.
Constructing the equilibrium: Key intuitions.—Solving the above problem

over all values of t is quite complicated, so we shall focus here on the un-
derlying intuitions. The solution to ð31Þ–ð37Þ is formally derived in Ap-
pendix B. Because the objective function ð30Þ is not concave on the rel-
evant space for ðUL, UH, yL, yHÞ, Appendix D ðonlineÞ then provides a
constructive proof that this allocation is indeed the global optimum.
Theseandother technical complexities ðexclusion, corneringÞ are therea-
sons why we confine our analysis to the symmetric separating equilibrium.
a. For large t, the equilibrium should resemble themonopsonistic one:

themain concern is limiting high types’ rent, so firms distort yL < y* 5 yH
to make imitating low types unattractive. Conversely, for small t the equi-
librium should resemble perfect competition: the main concern is at-
tracting the H types, leading employers to offer them high-powered in-
centives, yH > y* 5 yL :
b. As t declines over the whole real line, the high types’ responsiveness

to offered utility UH rises, so firms are forced to leave them more rent.
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Since that rent is either yLDv or yHDv ðdepending on which of the above
two concerns dominates, i.e., on which type’s incentive constraint is
bindingÞ, yL and yH must both be nonincreasing in t.
c. Firms 0 and 1 are always actively competing for the high types. If t is

low enough, they also compete for L types, offering them a surplus above
their outside option: U L > U : At the threshold t1 below which UL starts
exceedingU ; yH has a convex kink: since the purpose of keeping yH above
y* is to maintain a gap UH 2 U L 5 yHDv just sufficient to dissuade low
types from imitating high ones, as UL begins to rise above U the rate
of increase in yH can be smaller.
These intuitions translate into a characterization of the equilibrium in

terms of three regions, illustrated in figure 3 and formally stated in prop-
osition 4.21

Proposition 4 ðImperfect competitionÞ. Let qL � �qL: There exist
unique thresholds t 1 > 0 and t 2 > t1 such that, in the unique symmetric
market equilibrium:

1. Region I ðstrong competitionÞ: for all t < t1, bonuses are yL 5 y* <
ŷ IH ðtÞ; strictly decreasing in t, starting from ŷ IH ð0Þ5 ycH : The low
type’s participation constraint is not binding, U L > U , while his in-
centive constraint is UH 2 U L 5 ŷ IH ðtÞDv:

2. Region II ðmedium competitionÞ: for all t ∈ [t1, t 2Þ, bonuses are
yL 5 y* < ŷ I IH ðtÞ, with ŷI IH ðtÞ < ŷIH ðtÞ except at t1 and strictly decreas-
ing in t. The low type’s participation constraint is binding, UL 5
U ; and so is his incentive constraint: UH 2 UL 5 ŷI IH ðtÞDv:

3. Region III ðweak competitionÞ: for all t ≥ t2, bonuses are yL 5 ŷLðtÞ <
y* 5 yH ; with ŷLðtÞ strictly decreasing in t and limt!1∞ŷLðtÞ5 ymL :
The low type’s participation and the high type’s incentive con-
straints are binding: U L 5 U , UH 2 U L 5 ŷLðtÞDv:

Welfare.—For each value of t, either yL or yH is equal to the ðcommonÞ
first-best value y*, while the other bonus rate, which creates the distortion,
is strictly decreasing in t. Recalling from ð7Þ–ð8Þ that W 5 qHwðyH Þ1
qLwðyLÞ1 B�v; we thus have, as illustrated in figure 4, the following prop-
osition.
Proposition 5 ðOptimal degree of competitionÞ. Social welfare is

hill-shaped as a function of the degree of competition in the labor mar-
ket, reaching the first-best at t2 5 wðy*Þ1 vH ðB 2 y*Þ1 vLy*; where yL 5
y* 5 yH :

Note that we do not subtract from W the total mobility cost t/4 in-
curred by agents ðequivalently, we add it to their baseline utilityÞ, as it is

21 With quadratic costs one can show ðsee App. AÞ that each of the curves is convex, as
drawn in the figure.
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paid even when neither firm attracts workers, who instead all fetch the
nearest outside option. This is also consistent with using t as a measure
of pure market competitiveness, without introducing an additional
wealth effect. In particular, it is required to yield back themonopsony lev-
els of utility as t → 1∞.22
International differences.—Another interesting interpretation of t is as

an index of labor and/or product market regulation. Besides direct re-
strictions on occupational mobility and entry ðcertification, licensing or
nationality requirements, etc.Þ, this also includes limits on pay for per-
formance ðor firing for misperformanceÞ imposed by unions, civil ser-
vice rules, or social norms. A number of European countries can thus
be thought of as having many sectors situated in region III, where less
productive workers are underincentivized and more competition and
deregulation would be beneficial. Conversely, important sectors in the
United States and United Kingdom, particularly finance, fit the descrip-
tion of regions I and II; high-skill workers are overincentivized and
greater competition for talent, spurred for instance by deregulation, fur-
ther aggravates the “bonus culture.”23

22 One can think of t as a tax on mobility rebated to agents, or as the profits of a monop-
olistic transportation or human capital adaptation sector with zero marginal cost, engaged
in limit pricing against a competitive fringe with marginal cost t. Alternatively, in contexts
in which variations in t also involve a net resource cost, one could subtract it from social
welfare ðas in Villas-Boas and Schmidt-Mohr 1999Þ. In App. A we show that increases in t
can raise aggregate welfare even under this more demanding definition.

23 Fernandes et al. ð2012Þ find large variations across countries in the use of incentive
pay for CEOs, which they attribute to differences in the weight of institutional sharehold-

FIG. 3.—Equilibrium incentives under imperfect competition
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B. Inequality

We next examine how the gains and losses in total welfare ðunder either
definitionÞ are distributed among the different actors in the market.
Proposition 6 ðIndividual welfare and firm profitsÞ. As the labor

market becomes more competitive ðt declinesÞ, both UH and UL increase
ðweakly for the latterÞ, but inequality in workers’ utilities, UH 2 UL, always
strictly increases; firms’ total profits strictly decline.
In regions III and II, U L 5 U : In region I, UL is decreasing in t, as we

show in Appendix B. Since ðUH 2 U LÞ=Dv is equal to ŷH ðtÞ over regions I
and II and to ŷLðtÞ over region III, it follows directly from proposition 4
that yUH=yt � yðUH 2 U LÞ=yt < 0: As to profits, they must clearly fall as
t declines over regions II and I, since overall surplus is shrinking but all
workers are gaining. In region III, as ŷLðtÞ rises, firms reap some of the
efficiency gains from low-type agents’ more efficient effort allocation,
but the rents they must leave to high types increase even faster ðas shown
in App. BÞ, so total profits decline here as well.
Income inequality.—Consider now the effects of a more competitive la-

bor market on earnings, which is what is measured in practice. For most
sectors in a market economy the empirically relevant range is that of me-
dium to high mobility, namely, regions I–II in figure 3. Indeed, this is
where firms are more concerned with retaining and bidding away from

FIG. 4.—Competition and social welfare

ers and independent boards. Our model shows that these could also reflect differences in
labor market institutions affecting the competition for executive talent. Corollary 1 below
provides a simple test of which side of the optimum a given sector is on.
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each other the workers of high ability who can easily switch ðx close to
one-halfÞ than with exploiting their “captive” local labor force ðx close
to zero or oneÞ. Region III, in contrast, is particularly relevant to public-
sector employment and, more generally, to countries and industries with
heavily regulated labor markets. We compare how the two types of work-
ers i 5 H, L fare in terms of total earnings Y i � ½bðyiÞ1 vi �yi 1 zi ; as well
as the separate contributions of performance-based and fixed pay.
Proposition 7 ðIncome inequalityÞ. Let qL � �qL : As the labor mar-

ket becomes more competitive ðt declinesÞ, both YH and YL increase
ðweakly for the latterÞ.

1. Furthermore, over regions I and II ðmedium and high competi-
tionÞ, inequality in total pay YH2YL rises, as does its performance-
based component. Inequality in fixed wages declines, so changes
in performance pay account for more than 100 percent of the rise
in total inequality.

2. Over region III ðlow competitionÞ, inequality in performance pay
declines, while inequality in fixed wages rises. As a result, inequal-
ity in total pay need not be monotonic. With quadratic costs, a suf-
ficient condition for it to rise as t declines is B � gA1 ð1 2 g2ÞDv:

These results are broadly consistent with the findings of Lemieux et al.
ð2009Þ about the driving role of performance pay in rising earnings in-
equality, as well as their hypothesis that the increased recourse to perfor-
mance pay also serves a screening purpose. They are also in line with
Frydman’s ð2007Þ evidence linking increased mobility ðskills portabilityÞ
of corporate executives to the rise in both the level and the variance in
their compensation ðsee also Bloom and Van Reenen 2010; Frydman
and Saks 2010; Bell and Van Reenen 2013Þ. The above properties also
imply that the fraction of the income differential YH2YL that is due to
incentive pay, 1 2 ðzH 2 zLÞ=ðYH 2 Y LÞ; is U-shaped in t andminimized
at t2, where it equals one. Whereas this particular value reflects the spe-
cific assumption ðadditive separability of talent and effortÞ making the
first-best incentive rate y* type independent, the U shape is a more robust
result of competition’s opposing effects on the two types’ incentive con-
straints. For this reason we state the next result in terms of changes rather
than levels.
Corollary 1 ðTesting for efficiencyÞ. An increase in market compe-

tition reduces ðraisesÞ aggregate efficiency when it is accompanied by an
increase ðdecreaseÞ in the share of earnings inequality accounted for by
performance-based pay.
This result provides a simple test, based on observables, to assess

whether competition is in the range where it is beneficial or detrimental.
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Subject to the caveats inherent in interpreting empirical data through
the lens of a simple, two-typemodel, the evidence discussed earlier points
to the latter case, especially as ones gets into the upper deciles and then
centiles of the earnings distribution ðtop 80 percent, executive pay, finan-
cial sector, etc.Þ.

C. Human Capital Investment and Worker Sorting

Endogenous skill distribution.— Let the cost to a marginal worker of acquir-
ing high skills, given that a fraction qH already have, be G

0 ðqH Þ; where the
aggregate cost GðqHÞ is such that Gð0Þ5 G 0 ð0Þ5 0; G 0 > 0, and G 0 ð�qH Þ >
ycHDv; with �qH � 1 2 �qL and �qL given by ð28Þ.
Given a utility differential UH 2 U L > 0; the supply of H types is qH 5

ðG 0 Þ21ðUH 2 U LÞ 2 ð0; �qH Þ: On the demand side, employer competi-
tion leads to a skill premium of UH 2 U L 5 yHDv in regions I and II
and UH 2 U L 5 yLDv in region III, which we show in Appendix B to
be everywhere decreasing in qH, as one would expect. Recalling from
proposition 7 that it is also strictly decreasing in t leads to the following
results.

Proposition 8. When workers can invest in human capital,
1. the fraction of high-skill workers qHðtÞ is the unique solution to

GðqH Þ5 ðyH 2 yLÞðqH ; tÞ⋅Dv; lies in ð0; �qH Þ, and is strictly increas-
ing with competition ðdeclines with t over ℝ1Þ;

2. social welfare, ~W ðtÞ5W ðt; qH ðtÞÞ 2 GðqH ðtÞÞ; is again maximized
at an interior level of competition, ~t 2 2 ð0; t2Þ; in particular, per-
fect competition is locally and globally suboptimal.

The intuition for the first result is familiar: competition for talent pro-
tects workers from the expropriation of their human capital investment
and thus spurs the acquisition of skills. Consider next the welfare effects
of a small increase in qH. At fixed bonuses ðyH, yLÞ, a marginal worker ac-
quiring high skills increases productive surplus by wðyH Þ 2 wðyLÞ1 BDv
but appropriates only UH 2 UL, compensating for his investment cost
G 0 ðqH Þ:His employer thus reaps extra profit pH 2 pL � 0; with strict in-
equality except at t5 0, where pH 5 pL 5 0: Amarginal high-skill worker
also contributes to reducing the skill premium ðlowering yH or raising
yLÞ, and this pecuniary externality alleviates the multitask distortion at
each firm, except at t5 0, where we show that yyH=yqH 5 0: Each worker
who invests thus generates two positive externalities, and more of them
do as t falls, so the socially optimal level of competition is higher than
with fixed types:~t2 < t2:As one approaches perfect competition, however,
both externalities vanish, leaving only the “bonus culture” distortion.
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Therefore, ~W 0 ð0Þ > 0 and ~t2 > 0; demonstrating the robustness of our
main conclusions to an endogenous distribution of skills.24

Firm heterogeneity and worker sorting.—While we have focused here on a
symmetric equilibrium, our main results are also robust to workers sort-
ing differentially across firms. This is most easily seen in the case of per-
fect competition ðt 5 0Þ.25 As noted earlier, the equilibrium allocation
can then indifferently be achieved as the symmetric outcome of Bertrand
competition among two ðor moreÞ firms, or as an equilibrium in which a
fraction qH of firms employ only H types and the remaining fraction qL
only L types. Proposition 3, which provides a simple condition determin-
ing when monopsony or competition is more efficient, applies to both
cases.26

V. Regulating Compensation

Bonus caps.—We focus here on the case of perfect competition, for which
the issue is most relevant. When the regulator is able to differentiate be-
tween the performance-based and fixed parts of compensation, and
without other margins that could be distorted, policy can be very effec-
tive. As shown below, if bonuses are capped at y*, the only equilibrium is
a pooling one in which all firms offer, and all workers take, the single
contract ðy*;pðy*Þ1 ðB 2 y*Þ�vÞ; thus restoring the first-best.
In practice, things may not be so simple. For instance, firms might

switch to alternative forms of rewards that, at the margin, appeal differ-
entially to different types but are even less efficient screening devices
than performance bonuses. Plausible examples include latitude to serve
on other companies’ boards, to engage in own practice ðdoctorsÞ or con-
sulting ðacademicsÞ, and lower lock-in to a company ðlow clawbacks, eas-
ier terms for quittingÞ. Let $1 paid in the alternative “currency” yield
utility $li to a type i employee, with lL < lH < 1: We assume that, in the

24 The result is weaker only in the sense that net social welfare need no longer be hump-
shaped over ℝ1. It rises at t 5 0 and is decreasing everywhere to the right of t 2 but could
have multiple local maxima in between.

25 Allowing for asymmetric outcomes or heterogeneous technologies in the full-fledged
Hotelling model with adverse selection and multitasking is difficult and left to further
work.

26 One can also eliminate the indeterminacy in firms’ composition. Let there be a con-
tinuum of potential employers, with common A but B distributed according to a cumula-
tive density function HðBÞ on some interval ½B ;1∞Þ; with a mass of at least qL at B and a
positive density on ðB ;1∞Þ: In a competitive equilibrium, all L agents work in firms with
B 5 B ; receiving the bonus yL 5 y* and a wage zL that absorbs all remaining profit; all H
agents, meanwhile, work in firms with B � B* � H21ðqLÞ; receiving a distorted bonus
yH ðBÞ > y* and a wage zH ðBÞ making them indifferent among employers, while zH ðB*Þ ab-
sorbs all profits of the marginal firm. The same reasoning as that preceding proposition 3
again shows that for qH small enough, the efficiency loss under monopsony is smaller than
under competition.
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absence of regulation, employers prefer to use incentive pay rather than
inefficient transfers to screen workers:

2w 0 ðycH Þ
Dv

<
1 2 lH

Dl
; ð38Þ

where Dl � lH 2 lL :
27 Suppose now that regulation constrains bonuses,

y � �y; and consider a firm that leaves incentives unchanged but substi-
tutes in high types’ contract $1 of alternative transfer for a $lH reduction
in zH; it can then also reduce zL by $Dl while preserving incentive compat-
ibility. The strategy is profitable if qH ð1 2 lH Þ 2 qLDl > 0, or

1 2 lH

Dl
<
qL
qH

: ð39Þ

Proposition 9 ðBonus capÞ. Assume q*L � qL and ð38Þ. Under a bo-
nus cap at any �y 2 ½0; ycH �; the unique competitive equilibrium has yL 5
minfy*;�yg � �y* and yH 5 �y: Furthermore:

1. If ð39Þ does not hold, alternative transfers are not used: zH 5 zL 5
0, UH 2 U L 5 �yDv, and zL 2 zH 5 uð�yÞ 2 uð�y*Þ1 vLð�y 2 �y*Þ: As �y
is reduced from ycH to y*, the equilibrium still involves separating
contracts, but now with a growing cross subsidy from high to low
types, and welfare strictly increases ðin the Pareto senseÞ, reaching
first-best at �y 5 y*: As �y is reduced still further, the equilibrium be-
comes a pooling one, and welfare strictly decreases.

2. If ð39Þ holds, the equilibrium is always a separating one. Low types
receive their constrained-symmetric-information contract ðyL 5
�y*; zL 5 wð�y*Þ1 ðB 2 �y*ÞvLÞ while high types get bonus �y; a non-
monetary transfer zH 5 ½ðB 2 �yÞDv1 wð�yÞ 2 wð�y*Þ�=ð1 2 lLÞ and
a monetary transfer zH 5 wð�yÞ1 ðB 2 �yÞvH 2 �ybð�yÞ 2 zH : Social
welfare is strictly decreasing ðin the Pareto senseÞ as �y is reduced,
and thus maximized when no binding regulation is imposed ð�y 5
ycH Þ:

In the first case, using the alternative currency to screen is too oner-
ous: it entails a substantial deadweight loss 1 2 lH or would have to be
given in large amounts to achieve separation ðDl smallÞ, or to too many
high types ðqH=qL largeÞ. A bonus cap �y < ycH will then successfully limit

27 The left-hand side is the surplus gained on each high type when decreasing yH by
$1/Dv. This raises the low type’s utility frommimicking by $1, so in order to preserve incen-
tive compatibility the high type’s contract must include $1/ðDlÞ in the inefficient currency,
while zH is adjusted to keep UH unchanged. Monetary wages ðfixed plus variableÞ thus de-
crease by $lH =Dl, resulting in a net cost equal to the right-hand side of ð38Þ, exceeding
the benefit.
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firms’ ability to poach each other’s high-skill workers through escalating
incentive pay, without triggering other distortions. Such a policy achieves
Pareto improvements all the way down to �y 5 y*; with the benefits accru-
ing to both types of workers as higher fixed pay, which is the margin
where competition now takes place.
In the second case, firms increasingly substitute toward inefficient

transfers as the bonus cap is reduced. By ð38Þ, even at ycH , where the mar-
ginal bonus distortion is maximal, it is still smaller than that from using
the alternative currency. A fortiori, the further down �y forces yH, the less
is gained in productive efficiency, while the marginal distortion associated
with the alternative screening device remains constant: a Pareto-worsening
welfare loss.28

Earnings caps.—If firms are able to relabel fixed and variable com-
pensation, the only cap the regulator can impose is on total earnings
Y. As we show in proposition 19 ðsee online App. DÞ, this leads to a set
of results parallel to those obtained above for bonus regulation. When
firms have relatively easy access to alternative rewards allowing them to
screen workers ðmeaning that [39] holds; otherwise, alternative transfers
are again not used, and regulation is efficientÞ, an earnings cap �Y leads
to a constrained-LCS allocation in which ðiÞ low types receive their
symmetric-information contract ðy*; z*LÞ and ðiiÞ high types get a “pack-
age” with bonus y* < yrH < ycH ; a fixed wage zH set so that total pay adds
up to Y ; and a nonmonetary transfer z rH > 0: Any tightening of the earn-
ings cap ðreduction in Y Þ then lowers yrH but increases z rH ; resulting in a
Pareto deterioration.
Taxation.—Although a confiscatory tax of 100 percent above a ceiling

Y is unambiguously welfare reducing ðunder [38] and [39]Þ, some pos-
itive amount of taxation is always optimal to improve on the laissez-faire
“bonus culture.” While characterizing the optimal tax in this setting is
complicated and left for future work, we can show the following propo-
sition.
Proposition 10. A small tax t on total earnings always improves wel-

fare: dW =dtjt50 > 0:
The intuition is as follows. To start with, condition ð38Þ ensures that,

for t sufficiently small, the firm does not find it profitable to resort to in-
efficient transfers and hence still uses performance pay to screen work-
ers. Taxing total earnings then has two effects. First, under symmetric in-
formation, it distorts ðnetÞ incentives downward from the private and
social optimum, y*. Second, it shrinks the compensation differential re-
ceived by the two types under any given contract. This reduces low types’
incentive to mimic high ones, thus dampening firms’ need to screen

28 Allowing the inefficient transfers to have increasing marginal cost ðin the form of
½1 2 lH �=Dl rising with zHÞ would combine the two cases.
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through high-powered ðnetÞ incentives and thereby alleviating the mis-
allocation of effort. For small t the first effect is of second-order ða stan-
dard Harberger triangleÞ, whereas the second one is of first-order, again
because of the externality between firms discussed earlier.

VI. Multidimensional Incentives and Noisy Task Measurement

Performance in activity A was so far taken to be nonmeasurable or
noncontractible. Consequently, effort a was driven solely by intrinsic
motivation, or by fixed outside incentives such as legal-liability or repu-
tational concerns. In the other version of the multitask problem studied
by Holmström and Milgrom ð1991Þ, every dimension of performance
can be measured but with noise, and this uncertainty limits the extent
to which risk-averse agents can be incentivized. We now extend our the-
ory to this case, where there need not be any intrinsic motivation. This
variant of the model is particularly applicable to the issue of short- versus
long-term performance and the possible recourse to deferred compen-
sation, clawbacks, and other forms of long-term pay.
Technology and preferences.—Outputs in tasks A and B are now vA 1 a 1

εA and vB 1 b 1 εB , where vA and vB are the employee’s talents in each
one, a and b his efforts as before, and εA and εB independent random
shocks with εA ∼ Nð0; j2AÞ and εB ∼ Nð0; j2BÞ: A compensation package
is a triple ðyA, yB, zÞ, where yA and yB are the bonuses on each task and z
the fixed wage. As in Holmström and Milgrom ð1991Þ, agents have mean-
variance preferences

U ða; b; vA; vB ; y; zÞ5 ðvA 1 aÞyA 1 ðvB 1 bÞyB 1 z 2 Cða; bÞ
2

r

2

�
ðy AÞ2j2A 1 ðy BÞ2j2B

�
;

ð40Þ

where r denotes the index of risk aversion and the cost function C has
the same properties as before. Given an incentive vector y � ðy A; y BÞ, the
agent chooses efforts aðyÞ and bðyÞ that solve CaðaðyÞ; bðyÞÞ5 y A and
CbðaðyÞ; bðyÞÞ5 yB : It is easily verified that aðyÞ is increasing in yA and
decreasing in yB, while bðyÞ has the opposite properties. The firm’s profit
function remains unchanged, so total surplus is wðyÞ1 AvA 1 BvB , where
the allocative component is now

wðyÞ � AaðyÞ1 BbðyÞ 2 CðaðyÞ; bðyÞÞ 2 r

2
½ðy AÞ2j2A 1 ðyBÞ2j2B �: ð41Þ

Assuming strict concavity and an interior solution, the vector of first-best
bonuses y* � ðyA*; yB*Þ solves the first-order conditions,

yw
yyA

ðyA*; yB*Þ5 yw
yyB

ðyA*; yB*Þ5 0; ð42Þ

which is shown in Appendix A to imply that yA* < A and yB* < B:
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There are again two types of workers, H and L, in proportions qH
and qL, who each select their preferred contract from the menus
fðy Ai ; y Bi ; ziÞgi5H ;L offered by firms. Denoting Dyt � ytH 2 ytL and Dvt �
vtH 2 vtL for each task t 5 A, B, incentive compatibility requires that

o
t5A;B

ðDytÞðDvtÞ � 0: ð43Þ

To simplify the analysis, we assume H types to be more productive in
both tasks: DvA � 0 and DvB > 0 ðotherwise, which type is “better” de-
pends on the slopes of the incentive schemeÞ.
Monopsony.—Denoting Di � AvAi 1 BvBi for i 5 H, L, a monopsonistic

employer solves

max
fðU i ;yiÞgi5H ;L

fqH ½wðyH Þ1 DH 2 UH �1 qL½wðyLÞ1 DL 2 UL �g; subject to

UL � U ;

UH � UL 1 y ALDv
A 1 yBLDv

B :

This yields ymH 5 y*, while ymL is given by

1

DvA
yw
yyA

ðymL Þ5
1

DvB
yw
yyB

ðymL Þ52
qH
qL

: ð44Þ

As before, the incentives of low types ðonlyÞ are distorted downward, but
now in both activities. Note also how the efficiency losses, normalized by
their offsetting rent reductions, are equalized across the two tasks. As be-
fore, one can show that it is indeed optimal to employ both types as long
as qL is above some cutoff q

L
< 1; which we shall assume.

Perfect competition.—We look again for an LCS equilibrium. Denoting
U SI

L � wðy*Þ1 DL type L’s symmetric-information utility, such an alloca-
tion must solve

max
fðU i ;yiÞgi 5H ;L

fUHg; subject to

UH 5 wðyH Þ1 DH ;

U SI
L � UH 2 yAHDv

A 2 yBHDv
B :

Let kc denote the shadow cost of the second constraint. The first-order
conditions are then

1

DvA
ywðyH Þ
yyAH

5
1

DvB
ywðyH Þ
yyBH

5 2kc ; ð45Þ

while the binding incentive constraint takes the form

bonus culture 337



wðy*Þ 2 wðyH Þ5 ðA 2 yAH ÞDvA 1 ðB 2 yBH ÞDvB ; ð46Þ

hence, a system of three equations that determines ðyA;cH ; yB;cH ; kcÞ; inde-
pendently of the prior probabilities, as usual for the LCS allocation.
Clearly, high-ability agents are again overincentivized, now in both tasks.
Note also that even though competitive and monopsonistic firms use
screening for very different purposes, resulting in opposite types of dis-
tortions, both equalize those distortions ðproperly normalized by unit
rentsÞ across the two tasks.
The LCS allocation is, once again, the ðuniqueÞ equilibrium if and

only if it is interim efficient. In Appendix B we generalize lemma 1 to
show the following.
Lemma 2. The LCS allocation ycH is interim efficient if and only if

1

DvA
ywðycH Þ
yyAH

5
1

DvB
ywðycH Þ
yyBH

� 2
qL
qH

ð47Þ

or, equivalently, kc � qL=qH :
This condition generalizes ð21Þ and has the same interpretation,

which can now be given in terms of either task. Intuitively, the larger
the distortion in the partial derivatives, the higher the welfare loss rela-
tive to first-best; condition ð47Þ requires that it not be so large as to ren-
der profitable a deviation to a more efficient contract sustained by cross
subsidies.
Welfare.—To demonstrate the robustness of our main result—competi-

tion for talent can be excessive, resulting in significant efficiency losses—
to both tasks being incentivized and performed only for money, it suf-
fices to compare again monopsony and perfect competition. As before,
a simple sufficient condition for

Lm 5 qL½wðy*Þ 2 wðymL Þ� < qH ½wðy*Þ 2 wðycH Þ�5 Lc

is that qH=q be small enough. Indeed wðy*Þ 2 wðycH Þ is independent of
this ratio, whereas under monopsony the distortion becomes small as
the high types from whom the firm seeks to extract rents become more
scarce: as qH=qL tends to zero, ð44Þ shows that ymL tends to y* and y* 2 ymL
is of order ðqH=qLÞ: Therefore, wðy*Þ 2 wðymL Þ is of order ðqH=qLÞ2; im-
plying that Lm ≪ Lc.
Proposition 11. There exist q**H such that for all qH � q**H ; welfare is

higher under monopsony than under competition.
Quadratic cost.—From here on, we focus on the specification

Cða; bÞ5 a2=21 b2=21 gab;    with g > 0; ð48Þ
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as it allows for many further results, particularly on comparative statics.29

Effort levels are thus aðyÞ5 ðyA 2 gyBÞ=ð1 2 g2Þ and bðyÞ5 ðyB 2
gyAÞ=ð1 2 g2Þ; nonnegative as long as yA=yB 2 ½g; 1=g�: The key proper-
ties of first-best incentives parallel those inHolmströmandMilgrom ð1991Þ.
Proposition 12. The first-best incentive yA* is decreasing in B and j2A

and increasing in A and j2B ; whereas yB* has the opposite properties.
Both are decreasing in risk aversion, r.
Turning now to monopsony and competition, the system ðA17Þ–ðA18Þ

can also be rewritten in terms of the price distortions yt 2 yt*; t 5 A, B,
leading to the following set of results.
Proposition 13 ðIncentive distortionsÞ. The relative overincentivi-

zation of task B compared to task A induced by competition is equal
to the relative underincentivization of task B compared to task A induced
by monopsony:

yB;cH 2 yB*

yA;cH 2 yA*
5

yB* 2 yB;mL

yA* 2 yA;mL

5
½11 r ð1 2 g2Þj2A�DvB 1 gDvA

½11 r ð1 2 g2Þj2B �DvA 1 gDvB

� rðj2A; j2B ;DvA=DvB ; r Þ:

ð49Þ

It is greater

i. the greater the noise j2A in task A and the lower the noise j2B in
task B;

ii. the greater the comparative advantage DvB=DvA of H types in task
B, relative to task A; and

iii. the greater workers’ risk aversion if j2A=j
2
B > DvA=DvB ðand the

smaller if notÞ.

These results are intuitive: more noisy measurement makes a task a
less efficient screening device—whether for rent extraction or employee
selection purposes—while a higher ability differential of low and high
types makes it a more efficient one. As to the “mirror image” property
of relative price wedges under monopsony and competition, it reflects
the fact that both types of firms equalize the ðnormalizedÞ marginal dis-
tortions across tasks. We next consider workers’ effort allocations.
Proposition 14 ðEffort distortionsÞ. 1. Competition distorts high-skill

agents’ effort ratio away from task A, and monopsony away from task B,

aðycH Þ=bðycH Þ < aðy*Þ=bðy*Þ < aðymL Þ=bðymL Þ;
if and only if

29 It also makes proposition 11 an “if and only if ” statement; details are available on re-
quest.
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A 2 gB

B 2 gA
>
DvA

DvB
: ð50Þ

2. Competition reduces the absolute level of effort on task A, aðycH Þ <
aðy*Þ; while increasing that on task B ðand monopsony has the opposite
effectsÞ, if and only if

grj2A
11 rj2B

>
DvA

DvB
: ð51Þ

The message of proposition 14 accords with that of Sections III.A and
III.B, but it also yields several new insights about how the misallocation
of efforts is shaped by the measurement error in each of the two tasks,
their substitutability in effort, high-skill agents’ comparative advantage
in one or the other, and the degree of risk aversion. The second result
is particularly noteworthy: even though both tasks are more strongly in-
centivized under competition, effort in task A still declines, because task
B becomes disproportionately rewarded.30

Technology and monitoring.—In the last few decades, a number of techni-
cal and deregulatory changes may have decreasedDvA=DvB and increased
jA=jB ; making ð51Þ more likely to hold and magnifying the relative
wedge in ð49Þ. Financial innovation and leverage, expensive high-tech
medical procedures, and online tools allowing instant counts of re-
searchers’ publications and citations all arguably raise high-ability agents’
productivity advantage and its measurability more in individual, revenue-
generating tasks than in diffuse ones such as cooperation, public-goods
provision, or avoiding collective risks. As to the increased monitoring
of managers by more independent corporate boards ðHermalin 2005Þ
and of firms’ performance by the financial media, its impact hinges on
whether they focus more on earnings, costs, and market share or on long-
term safety, environmental, and legal liabilities.

VII. Competition for the Motivated

We now return to the benchmark specification of Section III ðtask A is
noncontractible, task B is perfectly measurable, agents are risk neutralÞ
and study the polar case in which all workers have the same productivity
v ðnormalized to zero without loss of generalityÞ in task B but differ in
their “ethical” motivations v for task A: a fraction qL has v 5 vL and the
remaining qH have v 5 vH.
When an agent of type vi is employed under a compensation scheme

ðy, zÞ, his net utility is uiðyÞ 1 z and his employer’s profit piðyÞ 2 z, where

30 Note also that when ðA20Þ holds, so that aðy*Þ � 0, bðy*Þ � 0, ð51Þ implies ð50Þ.
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uiðyÞ � max
ða;bÞ

fvia 1 yb 2 Cða; bÞg; ð52Þ

piðyÞ � AaiðyÞ1 ðB 2 yÞbiðyÞ: ð53Þ

Let aiðyÞ and biðyÞ denote the optimal efforts, solving the system
fCaða; bÞ5 vi and Cbða; bÞ5 yg; note that u

0
i ðyÞ5 b: Concavity of the

cost function implies here again that a
0
i ðyÞ < 0 < b

0
i ðyÞ; as well as aLðyÞ <

aH ðyÞ and bH ðyÞ < bLðyÞ in response to any given incentive rate y > 0.
In contrast to the case of heterogeneity in talent v, there are now gen-

erally different optimal incentive rates for each type of worker, which we
denote as31

y*i � argmaxfwiðyÞ � uiðyÞ1 piðyÞg: ð54Þ
Note next that, when confronted with an incentive-compatible menu

of options, the more prosocial type ðvHÞ chooses a less powerful incentive
scheme: yH � yL and zH � zL:

32 This, in turn, implies that if aL and aH
are the two types’ equilibrium efforts on task A, then aL � aH : The more
prosocially inclined employee exerts more effort on A both because he is
more motivated for it and because he selects a lower-powered incentive
scheme.
Monopsony.—The monopsonist offers an incentive-compatible menu

ðyL, zLÞ and ðyH, zHÞ or, equivalently, ðyL, ULÞ and ðyH, UHÞ, so as to solve

max
fðyi ;UiÞgi 5H ;L

�
o

i5H ;L

qi ½wiðyiÞ 2 U i �
�
;  subject to

U L � U ;

UH � U L 1 uH ðyLÞ 2 uLðyLÞ;
U L � UH 1 uLðyH Þ 2 uH ðyH Þ:

The first two constraints must clearly be binding, while the third imposes
yH � yL; as seen above. Substituting in, the solution satisfies ymH 5 y*H
and, when interior,

w
0
LðyLÞ5

qH
qL

½u 0
H ðyLÞ 2 u

0
LðyLÞ�5

qH
qL

½bH ðyÞ 2 bLðyÞ�: ð55Þ

31 In the quadratic-cost benchmark, however, y*L 5 y*H 5 B 2 gA: In general, the varia-
tion of y with v involves the third derivatives of C and is thus ambiguous.

32 Adding up the two incentive constraints, UH � UL 1 uH ðyLÞ 2 uLðyLÞ and UL �
UH 2 uH ðyH Þ1 uLðyH Þ; yields

0 � EyL

yH

½u 0
H ðyÞ 2 u

0
L ðyÞ�dy 5EyL

yH

½bH ðyÞ 2 bLðyÞ�dy:

Since bH ðyÞ < bLðyÞ for all y, the result follows.
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More generally, the left-hand side of ð55Þ must be no greater than the
right-hand side. Since the latter is strictly negative, one must have ymL >
y*L in any case: themonopsonist offers a higher-powered incentive scheme
than under symmetric information so as to limit the rent of the more
prosocial types, who clearly benefit less from an increase in y.
Perfect competition.—Because employees’ intrinsic-motivation benefits

va are private, firms have no reason to compete to select more proso-
cial types. As a result, the kind of escalating incentive distortion seen ear-
lier does not arise, and the competitive equilibrium is the symmetric-
information outcome. Employers offer the menu fðy*i ; z*i Þgi5H ;L ; where
for each type y*i is the efficient incentive rate defined by ð54Þ and z*i �
piðy*i Þ; leaving the firm with zero profit. Type i 5 H, L then selects

max
j2fH ;Lg

fuiðy*j Þ1 piðy*j Þ5 wiðy*j Þg: ð56Þ

By ð54Þ, choosing j 5 i is optimal, so the symmetric-information out-
come is incentive compatible.
Proposition 15. When agents are similar in measurable talent v but

differ in their ethical values v, monopsony leads to an overincentiviza-
tion of low-motivation types, ymL > y*L ðwith ymH 5 y*H Þ, whereas competi-
tion leads to the first-best outcome, ycL 5 y*L ; y

c
H 5 y*H :

Would conclusions differ under an alternative specification of the im-
pact of prosocial heterogeneity? Suppose that instead of enjoying task A
more, a more prosocial agent supplies more unmeasured positive ex-
ternalities on the firm ðor on her coworkers, so that their productivity
is higher, or their wages can be reduced because of a better work environ-
mentÞ. In other words, agents i 5 H, L share the same preferences but
have different productivities in the A activity:

uðyÞ5 max
ða;bÞ

f�va 1 yb 2 Cða; bÞg; ð57Þ

piðyÞ5 A½aðyÞ1 ni �1 ðB 2 yÞbðyÞ: ð58Þ
Under this formulation there is no way to screen an agent’s type, so the
outcome under both monopsony and competition is full pooling at the
efficient incentive power:

y*i 5 y* � argmaxfAaðyÞ1 BbðyÞ 2 CðaðyÞ; bðyÞÞg: ð59Þ
Sorting will occur, on the other hand, when agents’ intrinsic motivation
is not unconditional, as we have assumed, but reciprocal—that is, depen-
dent on the presence in the same firm of other people who act cooper-
atively ðe.g., Kosfeld and von Siemens 2011Þ, or on the firm fulfilling a
socially valuable mission rather than merely maximizing profits ðe.g.,
Besley and Ghatak 2005, 2006; Brekke and Nyborg 2008Þ. The fact that
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the benefits of “competing for the motivated” are somewhat attenuated
in our model only reinforces the contrast with the potentially very dis-
tortionary effects of competition for “talent,” thus further strengthening
our main message.

VIII. Related Theories

Adverse selection.—Our paper relates to and extends several lines of work.
The first one is that on screening with exclusive contracts, initiated by
Rothschild and Stiglitz’s ð1976Þ seminal study of a perfectly competitive
ðfree-entryÞ insurance market. Crocker and Snow ð1985Þ characterize the
Pareto frontier in the Rothschild-Stiglitz model and show how it ranges
from suboptimal insurance for the safer type ðas in the original separat-
ing equilibriumÞ to overinsurance for the risky type. Stewart ð1994Þ and
Chassagnon and Chiappori ð1997Þ study perfectly competitive insurance
markets with adverse selection and moral hazard: agents can exert risk-
reducing efforts, at some privately known cost. In equilibrium, the better
agents choose contracts with higher deductibles, for which they substitute
higher precautionary effort.33 Moen and Rosen ð2005Þ consider a per-
fectly competitive labormarket with adverse selection aboutworkers’ effort
cost function. True output is mismeasured by the employer and is subject
to a productivity shock, which agents learn prior to choosing effort. Focus-
ing on affine contracts leads to a separating equilibrium in which high
types are overincentivized relative to the social optimum and thus bear
too much risk; progressive taxes can remedy this distortion.34

Our paper extends the literature by analyzing screening in a multitask
environment and by deriving equilibrium and welfare for the whole
range of competition intensities between the polar cases of monopsony
and perfect competition, which most previous work has focused on com-
paring to the first-best. A notable exception to the latter point is the study
by Villas-Boas and Schmidt-Mohr ð1999Þ, who study Hotelling competi-
tion between banks that screen credit risks through costly collateral re-
quirements. As product differentiation declines, lenders compete more
aggressively for the most profitable borrowers, and the resulting increase
in screening costs ðcollateral postedÞ can be such that overall welfare falls.

33 Netzer and Scheuer ð2010Þ contrast this efficiency-promoting effect of private insur-
ance markets to a benevolent government without commitment power, which would pro-
vide full insurance at the interim stage and thereby destroy any ex ante incentive for effort.
Armstrong and Vickers ð2001Þ and Rochet and Stole ð2002Þ study price discrimination in
private value models in which principals do not directly care about agents’ types but are
solely concerned with rent extraction. Vega and Weyl ð2012Þ study product design when
consumer heterogeneity is of high dimension relative to firms’ choice variables, which al-
lows for both cream skimming and rent extraction to occur in equilibrium.

34 Allowing nonlinear contracts leads to a weaker result, namely, that the first-best can-
not be attained.

bonus culture 343



Banks’ problem is one of pure adverse selection, whereas in our context
there is also ðmultidimensionalÞ moral hazard. We thus analyze how the
structure of wage contracts, effort allocations, earnings, and welfare vary
with market frictions. We characterize the socially optimal degree of
competitiveness and derive predictions for changes in total pay inequal-
ity and its performance-based component, which accord well with the
empirical evidence.
Bannier, Feess, and Packham ð2013Þ study competition for risk-averse

employees with different abilities between two vertically differentiated
single-task firms. A worker’s output is the product of his and the firm’s
productivities, his effort, and a random shock. In equilibrium, the low-
productivity firm does not employ anyone, but its offer defines workers’
reservation utilities. The degree of competition is represented here by
the relative productivity of the less efficient firm; as in our case, its im-
pact on screening results in a hump-shaped profile for welfare. We focus
on horizontal firm differentiation, and our multitask model incorpo-
rates distortions to effort allocation ðshort-termism, hidden risk, etc.Þ,
which can arise even without risk-sharing concerns. Besides hurting
firms, these may also have important externalities on the rest of society,
since what is hard to observe by employers is, a fortiori, difficult to mon-
itor by regulators. We further analyze how competition affects the level
and structure of earnings and derive a simple test of whether it lies in
the beneficial or harmful range. In the latter case, we also study the reg-
ulation or taxation of bonuses and total pay.35

Multitasking.—From the multitask literature we borrow and build on
the idea that incentivizing easily measurable tasks can jeopardize the pro-
vision of effort on less measurable ones ðe.g., Holmström and Milgrom
1991; Itoh 1991; Baker, Gibbons, and Murphy 1994; Dewatripont, Jewitt,
and Tirole 1999; Fehr and Schmidt 2004Þ. Somewhat surprisingly, the
impact of competition on the multitask problem has not attracted much
attention—a fortiori, not in combination with adverse selection.36 As in
earlier work, employers in our model choose ðlinear or nonlinearÞ com-
pensation structures aiming to balance incentives, but the desire to ex-

35 Stantcheva ð2014Þ studies optimal income taxation when perfectly competitive firms
use work hours to screen for workers’ productivity. Welfare can then be higher when
agents’ types are unknown to employers, as the need to signal talent counteracts the
Mirrleesian incentive to underproduce. The contrast in results arises from firms and the
state being able to observe labor inputs, whereas in our context, only output is observable
ðwere it measurable in Stantcheva’s single-task model, screening would yield the first-bestÞ.

36 Acemoglu, Kremer, and Mian ð2007Þ show how career concerns can lead workers to
engage in excessive signaling to prospective employers, by exerting effort on both a pro-
ductive task and an unproductive one that makes performance appear better than it really
is. Firms could temper career incentives by organizing production according to teamwork,
which generates coarser public signals of individual abilities, but the required commitment
to team-based compensation fails to be credible when individual performance can still be
observed inside the partnership.
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tract rents or the need to select the best employees now leads them to of-
fer socially distorted compensation schemes. In relatively competitive la-
bormarkets, in particular, a firm raising its performance-based pay exerts
a negative externality: it fails to internalize the fact that competitors, in
order to retain their own “talent,” will also have to distort their incentive
structure and effort allocation, thereby reducing the total surplus gener-
ated by their workforce.
Tymula ð2012Þ studies a teamwork problem in which a worker’s output

depends on both his own selfish effort and his partner’s helping effort,
each augmented by the respective agent’s productivity; as here, there is
no substitutability between efforts. Both individual and team output are
observable, and thus rewarded by employers, which compete under free
entry by each offering a single linear contract. The equilibrium is sepa-
rating and is characterized by assortative matching, which prevents low
types from free riding on high ones. To achieve separation, high types
are overincentivized on both tasks relative to the first-best, so they work
harder not only on their own project but also on helping their team-
mate. By contrast, we predict underinvestment in the second ðless easily
measurableÞ task at high enough levels of competition, even when it can
be incentivized.
Competition for talent.—The idea that labor market pressure forces

firms to alter the structure of contracts they offer to managers is shared
with a few other recent papers.37 In Marin and Verdier ð2009Þ, interna-
tional trade integration leads new entrants to compete with incumbents
for managerial talent. In contrast to our paper, agents receive no mone-
tary incentives but derive private benefits from delegation, and those
rents are nonmonotonic with respect to competition. Furthermore,
equilibrium changes in organizational design and activities performed
tend to be efficient responses to relative factor endowments. In Acharya,
Gabarro, and Volpin ð2012Þ, firms use two types of incentives: a reward in
case of success and making it hard to resist a takeover—with its ensuing
loss of private benefits—in case of failure ð“strong governance”Þ. Manag-
ers with ðobservableÞ high skills are in short supply, so to attract them em-
ployers must renounce the threat of takeovers ð“weak governance”Þ,
whereas firms employing the more abundant low-skill types can still avail
themselves of it. In contrast to our model, competition thus weakens cer-
tain forms of incentives ðdismissal for failureÞ while strengthening others
ðreward for successÞ. Most importantly, firms’ governance choices, and
therefore also the competitiveness of the labor market, have no allocative

37 There is also an earlier literature examining the ðgenerally ambiguousÞ effects of
product market competition on managerial incentives and slack, whether through infor-
mation revelation ðHolmström 1982; Nalebuff and Stiglitz 1983Þ or demand elasticities
and the level of profits ðSchmidt 1997; Raith 2003Þ.
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impact: they only redistribute a fixed surplus between managers, share-
holders, and raiders.38

More closely related are two recent papers showing how competition
for talent in an adverse-selection environment can lead to socially exces-
sive incentives for ðrespectivelyÞ risk taking and accounting manipula-
tions. In Bijlsma, Boone, and Zwart ð2013Þ, there are three tiers of actors:
traders who make unobservable choices of asset riskiness, banks pro-
tected by limited liability competing for their services, and the public,
which incurs losses in case of a negative outcome.39 This externality on tax-
payers creates a potential role for capital adequacy regulation, but the
paper shows that such requirements can actually backfire: when it is me-
diocre traders who generate themost downside risk, banks will be induced
to screen them out through bonus pay, thereby further increasing risk
taking by top traders.40 In Marinovic and Povel ð2014Þ, risk-averse CEOs
with unobservable talent are paid a linear combination between a noisy
measure of actual performance ðe.g., firm’s valueÞ and a “reported perfor-
mance” ðe.g., earningsÞ, which they can distort, at some private cost. The
paper compares the polar cases of monopsony and perfect competition
and shows ðas in our Sec. VIÞ that the latter induces excess effort and ex-
acerbates misreporting. Competition for talent nonetheless always im-
proves firms’ actual performance ðall welfare losses are borne by the
CEOsÞ, whereas in our model it can severely damage it.41

Intrinsic motivation.—A recent literature incorporates considerations of
intrinsic motivation and crowding out ðBénabou and Tirole 2003, 2006Þ
into compensation design and labor market sorting. Besley and Ghatak
ð2005, 2006Þ find conditions under which agents who derive private ben-
efits from working in mission-oriented sectors will match assortatively
with such firms, where they receive low pay but exert substantial effort.
Focusing on civil service jobs, Prendergast ð2007Þ shows how it can be op-

38 In Thanassoulis ð2013Þ, competition also works by raising managerial rents ðthere is
no ex ante adverse selection, hence no designing of contracts to attract or retain talentÞ:
the disutility of effort increases through an income effect, requiring stronger incentives.
If deferred compensation is more expensive to provide than short-term bonuses because
of managers’ impatience, firms will use more of the latter, resulting in excessively myopic
decisions.

39 The paper, like ours, studies the impact of competition, albeit in a classical Hotelling
model, so that monopoly and duopoly are the objects of separate analyses ðthe latter re-
stricted to transport costs small enough to ensure full coverageÞ. It does not consider im-
plications for earnings inequality or possible distortions from regulating bonuses.

40 Competition for talent also increases risk taking in Acharya, Pagano, and Volpin
ð2012Þ, but through a very different channel—interfering with the process of learning
about agents’ abilities.

41 Garrett, Gomes, and Maestri ð2014Þ study firms’ screening of consumers via nonlinear
price schedules. By allowing buyers to be differentially informed about firms’ offers because
of search or advertising frictions, their model also spans the full range between monopoly
and Bertrand competition. Buyers’ types are private values, however, so greater competition
always improves social welfare: firms are forced to shift down their entire quality-price sched-
ules, and all consumer types thus achieve higher utility.
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timal to select employees who are either in empathy with their “clients”
ðteachers, social workers, firefightersÞ or somewhat hostile to them ðpo-
lice officers, tax or customs inspectorsÞ. When the state has imperfect
information about agent’s types, however, it is generally not feasible to in-
duce proper self-selection into jobs. Most closely related to our work in
this literature is the multitask model of Kosfeld and von Siemens ð2011Þ,
in which workers differ in their social preferences rather than productiv-
ity: some are purely self-interested, others are conditional cooperators.
Competition among employers leads to agents’ sorting themselves between
“selfishjobs,” which involve high bonuses but no cooperation among co-
workers and thus attract only selfish types, and “cooperative jobs” character-
ized by muted incentives and cooperative behavior, which are populated
by conditional cooperators. Notably, positive profits emerge despite per-
fect competition. Because the source of heterogeneity is different from
the main one emphasized in our paper, it is not surprising that the issue of
excessive incentive pay does not arise in theirs.42

IX. Conclusion

This paper has examined how the extent of labor market competition af-
fects the structure of incentives, multitask efforts, and outcomes such as
short- and long-run profits, earnings inequality, and aggregate efficiency.
The analysis could be fruitfully extended in several directions.
First, one could analyze increased competition as a reduction in fixed

costs and examine whether there is too little or too much entry: our “full-
spectrum” variant of Hotelling competition is equally applicable to a cir-
cular market. More generally, it could prove useful in other settings, as it
allows for a clean separation between intra- and intermarket ðor brandÞ
competition and ensures that the market remains covered at all levels of
competitiveness between Bertrand and monopoly.
A second extension is to allow for asymmetries between firms or sec-

tors. For instance, task unobservability may be less of a concern for some
ðe.g., private equity partnershipsÞ and more for others ðlarge banksÞ; but
if they compete for talent, the high-powered incentives efficiently offered
in the former may spread to the latter and do damage there. Heteroge-
neity also raises the question of the self-selection of agents into professions

42 See also Bartling, Fehr, and Schmidt ð2012Þ for experimental evidence on sorting with
conditional cooperators. Inderst and Ottaviani ð2012Þ study the interplay of intrinsic motiva-
tion with common agency. Informed intermediaries value providing customers with honest
advice about their needs ðthe equivalent of activity A in our modelÞ but also receive commis-
sions from producers for “pushing” their goods. Manufacturer competition is intense ðfees
are high and profits low, though recommendations are not necessarily more distortedÞ when
agents’ intrinsic or reputational motivation is low. The source of welfare losses is here the
common-agency problem rather than screening.
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and their matching with firms or sectors, for example, between finance and
science or engineering.
Our analysis has focused on increased competition in the labor mar-

ket, but similar effects can arise from changes in the product market.
One can thus envision settings in which high-skill workers become more
valuable as firms compete harder for customers, for instance, because the
latter becomemore sensitive to quality. Finally, the upward pressure exerted
on pay by competition could also result in agents motivated primarily by
monetary gain displacing intrinsically motivated ones within ðsomeÞ firms,
potentially resulting in a different but equally detrimental form of “bonus
culture.”

Appendix A

Quadratic-Cost Case

Let the cost function be

Cða; bÞ5 a2=21 b2=21 gab; ðA1Þ
with g2 < 1, ensuring convexity. The main case of interest is g > 0 ðefforts are sub-
stitutesÞ, but all derivations and formulas hold with g < 0 ðcomplementsÞ as well.
The first-order conditions for maximizing ð1Þ yield v 5 a 1 gb and y 5 b 1 ga;
hence

aðyÞ5 v 2 gy

1 2 g2
; bðyÞ5 y 2 gv

1 2 g2
;   a 0 ðyÞ5 2 g

1 2 g2
;   b 0 ðyÞ5 1

1 2 g2
: ðA2Þ

Equations ð9Þ–ð10Þ then lead to

y* 5 B 2 gA; ðA3Þ

wðy*Þ 2 wðyÞ52Ey

y*

w 0 ðzÞdz 52Ey

y*

y* 2 z

1 2 g2

� �
dz 5

ðy 2 y*Þ2
2ð1 2 g2Þ : ðA4Þ

1. Monopsony. Substituting the last two expressions into proposition 1 yields

ymL 5 y* 2 ð1 2 g2Þ qH
qL

Dv; ðA5Þ

Lm 5
1

2

q2H
qL

ð1 2 g2ÞðDvÞ2: ðA6Þ

2. Perfect competition. From ðA4Þ and ð20Þ, we get

1

2ð1 2 g2Þ ðy
c
H 2 y*Þ2 5 ðB 2 ycH ÞDv: ðA7Þ

Let n � ycH 2 y* 5 ycH 2 B 1 gA > 0 and q � ð1 2 g2ÞDv: Then Q ðnÞ � n2 1
2qðn2 gAÞ5 0 and solving this polynomial yields n 52q1

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
q2 1 2qgA

p
> 0; or
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ycH 5 B 2 gA 2 q1
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
q2 1 2qgA

p
: ðA8Þ

Note that ycH < B; since q1 gA >
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
q2 1 2qgA

p
: Using ð20Þ, the resulting effi-

ciency loss relative to the social optimum is

Lc 5 qH ½wðy*Þ2wðycH Þ�5 ðB2ycH ÞqHDv5 gA 1 q 2
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
q2 1 2qgA

p	 

qHDv: ðA9Þ

Finally, the LCS allocation is interim efficient if ð21Þ holds, which here becomes

1

1 2 qL
�

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
11

2gA

q

r
      ðA10Þ

or, equivalently,

gA

q
� 1

2

qL
qH

� �2
1

qL
qH

: ðA11Þ

3. Welfare under monopsony versus competition. Using ðA6Þ and ðA9Þ, condition
ð24Þ becomes

q2H
2qL

� �
ð12 g2ÞðDvÞ2 < ðB 2 ycH ÞqHDv ⇔

qH
2qL

q < gA 2 n ⇔ n < gA2
qH
2qL

q:

Substituting into the polynomial equation QðnÞ ; 0, this is equivalent to

gA2
qH
2qL

q

� �2
> 2q

qH
2qL

q

� �
5

qH
qL

q2;

which yields ð25Þ. This inequality and the interim efficiency condition ðA11Þ are
simultaneously satisfied if and only if

M ðqLÞ �
12qL
2qL

1

ffiffiffiffiffiffiffiffiffiffiffiffiffi
12qL
qL

s
<

g

12 g2
A

Dv

� 1

2

qL
12 qL

� �2
1

qL
12qL

� �M ðqLÞ: ðA12Þ

Note the following:

i. The inequalityM ðqLÞ < M ðqLÞ if and only if qH =qL < 1; so for any qL >1/2,
ðA12Þ defines a nonempty range for ðA=DvÞ½g=ð1 2 g2Þ�.

ii. As qL ! 1, M ðqLÞ ! 0 and M ðqLÞ ! 1∞; so arbitrary values of ðA=DvÞ½g=
ð1 2 g2Þ� become feasible, including arbitrarily large values of A or arbitrar-
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ily low values of Dv. In particular, imposing gA < Bð1 2 g2Þ 2 qHDv=qL to
ensure 0 < y* < ymL is never a problem for qL large enough.

4. Imperfect competition. In region I, ŷH ðtÞ is defined as the solution to ðB23Þ in
Appendix B, which here becomes

ðyH 2 y*Þ2
2ð1 2 g2Þ 2 ðB 2 yH ÞDv1

t

qLDv

ðyH 2 y*Þ
ð1 2 g2Þ 5 0 ⇔

n2 1 2ðt=qLDvÞn 2 2qðgA 2 nÞ5 n2 1 2ðq1 t=qLDvÞn 2 2qgA5 0;

with the above definitions of q and n5 yH 2 y*: Solving, we have

ŷH ðtÞ5 B 2 gA 2 t=qLDv 2 q1
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðq1 t=qLDvÞ2 1 2qgA

q
: ðA13Þ

It is easily verified that ŷH ð0Þ5 ycH and

qLDv ⋅ ŷ
0
H ðtÞ5211

q1 t=qLDvffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðq1 t=qLDvÞ2 1 2qgA

q < 0: ðA14Þ

Moreover, this expression is increasing in t, so ŷH ðtÞ is decreasing and convex
over region I.

In region II, ŷH ðtÞ is defined as the solution to ðB26Þ in Appendix B, which
here becomes

wðy*Þ1 vLB 2
ðyH 2 y*Þ2
2ð1 2 g2Þ 1 ðB 2 yH ÞDv 2

t

Dv

yH 2 y*

1 2 g2
2 U 2 t 5 0 ⇔

n2

2ð1 2 g2Þ1 ðn 2 gAÞDv1 t

Dv

n

1 2 g2
2 vLB 1 U 1 t 2 wðy*Þ5 0 ⇔

n2 1 2ðn 2 gAÞq1
2tn

Dv
1 2ð1 2 g2Þ½U 1 t 2 vLB 2 wðy*Þ�5 0 ⇔

n2 1 2nðq1 t=DvÞ 2 2gAq 2 2ð1 2 g2Þ½wðy*Þ1 vLB 2 U 2 t �5 0:

Solving, we have

ŷH ðtÞ5 B 2 gA 2 t=Dv 2 q

1
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðq1 t=DvÞ2 1 2fqgA1 ð1 2 g2Þ½wðy*Þ1 vLB 2 U 2 t�g

q
;

ðA15Þ

noting that the expression under the square root can also be written as
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q2 1 ðt=DvÞ2 1 2fqgA1 ð1 2 g2Þ½wðy*Þ1 vLB 2 �U �g > 0:

Moreover,

ŷ
0
H ðtÞðDvÞ5

211
1ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

11 ðDv=tÞfq2 1 2qgA1 2ð1 2 g2Þ½wðy*Þ1 vLB 2 U �g
q < 0;

and it is increasing in t, so ŷH ðtÞ is decreasing and convex over region II.
In region III, ŷLðtÞ is defined as the solution to ðB30Þ. Denoting n5 yL 2 y*;

this now becomes

wðy*Þ1 vLB 2 U 2 t 1 ðgA 2 nÞDv 2 tqL
qHDv

n

1 2 g2
5 0 ⇔

ð1 2 g2Þ½wðy*Þ1 vLB 2 U 2 t 1 gADv�5 n

�
q1

tqL
qHDv

�
:

Solving, we have

ŷLðtÞ5 B 2 gA 2
ð1 2 g2Þ½U 1 t 2 wðy *Þ 2 vLB� 2 qgA

q1 tqL=qHDv
: ðA16Þ

It is easily verified that

lim
t!1∞

yLðtÞ5 B 2 gA 2 ð1 2 g2ÞqHDv=qL 5 ymL :

Moreover, by ð11Þ,

ŷ
0
LðtÞðDvÞ5

ðqL=qH Þ½U 2 wðy *Þ 2 vLB 2 gADv� 2 qDv

ðq1 tqL=qHDvÞ2=ð1 2 g2Þ < 0;

and this function is increasing in t, implying that ŷLðtÞ is convex. QED

Welfare Effects of Transport Costs ðClaim Following Proposition 5Þ
LetW ðtÞ5 wðŷH ðtÞÞ1 qLwðŷLðtÞÞ1 B�v and ~W ðtÞ � W ðtÞ2 t=4: By proposition 5,
W 0 ðtÞ > 0 for all t < t 2. We now find conditions ensuring that ~W 0 ðtÞ > 0 for t small
enough. For t ≤ t1, W

0 ðtÞ5 qHw
0 ðŷH ðtÞÞŷ

0
H ðtÞ. With quadratic costs, and using

ðA4Þ, ðA8Þ, and ðA14Þ,

qHw
0 ðycH Þŷ

0
H ð0Þ5 ðqH =qLÞ

	 ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
11 2gA=q

p
2 1


	
1 2 1=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
11 2gA=q

p 

;

which for small Dv is equivalent to ðqH=qLÞ �
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
2gA=q

p
: As seen from ðA10Þ, in-

terim efficiency requires qH � ð112gA=qÞ21=2
≈

ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
q=2gA

p
. Letting qH ≲

ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
q=2gA

p
yields qHW

0 ðycH Þŷ
0
H ð0Þ ≈ 1=qL > 1=4; hence the result. QED
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Proof of Propositions 12 and 13

The first-order conditions of the first-best, monopsony, and competitive problems
lead to very similar systems of linear equations,

A 2 gB 2 yAi 1 gyBi 2 r ð1 2 g2Þj2AyAi 52~kð1 2 g2ÞDvA; ðA17Þ

B 2 gA 2 yBi 1 gyAi 2 r ð1 2 g2Þj2ByBi 52~kð1 2 g2ÞDvB ; ðA18Þ

with the only difference being that ðyi 5 y*;~k 5 0Þ in the first case, ðyi 5 ymL ;~k 5
qH=qLÞ in the second, and ðyi 5 ycH ;~k5 kcÞ in the third. For the first-best, setting
~k5 0 yields

yA* 5
rj2BðA 2 gBÞ1 A

11 r ðj2A 1 j2BÞ1 ð1 2 g2Þr 2j2Aj2B
< A; ðA19Þ

and a similar formula for yB* < B; obtained by permuting the roles of A and B.
The condition g � yA*=yB* � 1=g, which ensures that aðy*Þ � 0 and bðy*Þ � 0,
is then equivalent to43

grj2A
11 rj2B

� A 2 gB

B 2 gA
� 11 rj2A

grj2B
: ðA20Þ

Next, subtracting the first-best solution from ðA17Þ and ðA18Þ and denoting
xt � yt 2 yt*, t 5 A, B, yields

2½11 rð1 2 g2Þj2A�xA 1 gxB 52~kð1 2 g2ÞDvA; ðA21Þ

gxA 2 ½11 r ð1 2 g2Þj2B �xB 52~kð1 2 g2ÞDvB ; ðA22Þ

fromwhich r5 xB;cH =xA;cH 5 xB;mL =xA;mL is easily obtained. Its comparative statics fol-
low from direct computation. QED

Proof of Proposition 14

1. It is easily seen that aðycH Þ=bðycH Þ < aðy*Þ=bðy*Þ < aðymL Þ=bðymL Þ if and only if
yB*=yA* < xB;cH =xA;cH 5 xB;mL =xA;mL 5 r. Using ðA19Þ and ð49Þ, this means

½11 rð1 2 g2Þj2B �DvA 1 gDvB

½11 rð1 2 g2Þj2A�DvB 1 gDvA
<
rj2BðA 2 gBÞ1 A

rj2AðB 2 gAÞ1 B
:

43 An alternative way of ensuring that a remains nonnegative ðallowing j2A to become ar-
bitrarily largeÞ is of course to incorporate intrinsic motivation vaa into ð40Þ, with va ≥ gB.
The model then nests that of Sec. II as a limiting case for ðj2A; j2BÞ ! ð1∞; 0Þ. Alternatively,
a < 0 ðsayÞmay be interpreted as nefarious or antisocial activities ðstealing coworkers’ ideas,
devising schemes to deceive customers, etc.Þ that require effort but allow the agent to in-
crease his performance—and bonus earned—in the B dimension.
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This can be rewritten as

DvA

DvB
<
½11 rð1 2 g2Þj2A�½rj2BðA 2 gBÞ1 A� 2 g½rj2AðB 2 gAÞ1 B�
½11 rð1 2 g2Þj2B �½rj2AðB 2 gAÞ1 B� 2 g½rj2BðA 2 gBÞ1 A�

5
½11 r ð1 2 g2Þj2A�rj2BðA 2 gBÞ1 A 2 gB 1 rj2AðA 2 gBÞ
½11 r ð1 2 g2Þj2B �rj2AðB 2 gAÞ1 B 2 gA1 rj2BðB 2 gAÞ ;

which simplifies to ð50Þ.
2. We have aðycH Þ < aðy*Þ < aðymL Þ if and only if xA;cH < gxB;cH and xA;mL > gxB;mL ,

which given that xt;cH > 0 > xt;mL for t 5 A, B means that gr > 1. This occurs when

g½11 r ð1 2 g2Þj2A�DvB 1 g2DvA > ½11 r ð1 2 g2Þj2B �DvA 1 gDvB⇔

r ð1 2 g2Þðgj2ADvB 2 j2BDv
AÞ > ð1 2 g2ÞDvA⇔

rðgj2ADvB 2 j2BDv
AÞ > DvA;

which yields ð51Þ. Furthermore, bðycH Þ > bðy*Þ if only if xBH > gxAH , that is, r > g,
which is implied by gr > 1. Note, on the other hand, that competition always in-
creases total gross output above the efficient level, Aaðy*Þ1 Bbðy*Þ < AaðycH Þ1
BbðycH Þ, if only if 0 < AðxAH 2 gxBH Þ1 BðxBH 2 gxAH Þ or, equivalently ðsince xAH >
0Þ, 0 < Að1 2 rgÞ1 Bðr 2 gÞ5 A 2 gB 1 rðB 2 gAÞ; which always holds. For
a monopsonist xAL < 0, so the same condition yields AaðymL Þ1 BbðymL Þ < Aaðy*Þ1
Bbðy*Þ: QED

Appendix B

Main Proofs

Proof of Proposition 1

Only the comparative statics results remain to prove. First, differentiating ð13Þ
and ð15Þ with respect to Dv yields

yymL
yDv

5
qH
qL

1

wyyðymL Þ
< 0 < qH

wyðymL Þ
2wyyðymL Þ

5
yLm

yDv
: ðB1Þ

Turning next to A and using ð9Þ, we have

yymL
yA

5
wyAðymL Þ
2wyyðymL Þ

5
a 0 ðymL Þ

2wyyðymL Þ
< 0; ðB2Þ

1

qL

yLm

yA
5 wAðy*;A;BÞ 2 wAðymL ;A;BÞ1 wyðy*;A;BÞ yy

*

yA
2 wyðymL ;A;BÞ

yymL
yA

5aðy*Þ 2 aðymL Þ 2
qH
qL

Dv
yymL
yA

;

ðB3Þ

showing clearly the two opposing effects discussed in the text, and which exactly
cancel out in the quadratic-cost case ðsee [A5]Þ. Similarly, for B:
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yymL
yB

5
wyBðymL Þ
2wyyðymL Þ

5
b 0 ðymL Þ

2wyyðymL Þ
> 0; ðB4Þ

1

qL

yLm

yB
5 wBðy*;A;BÞ 2 wBðymL ;A;BÞ1 wyðy*;A;BÞ yy

*

yB
2 wyðymL ;A;BÞ

yymL
yB

5bðy*Þ 2 bðymL Þ 2
qH
qL

Dv
yymL
yB

:

ðB5Þ

QED

Proof of Lemma 1

Denote U c
L and U c

H the two types’ utilities in the LCS allocation, and recall that
the former takes the same value as under symmetric information.

Claim 1. The LCS allocation is interim efficient if and only if it solves the fol-
lowing program:

ðPÞ : max
ðU L ;UH ;yH ;yLÞ

fUHg

subject to

U L � U c
L 5 wðy*Þ1 vLB;

ðB6Þ

U L � UH 2 yHDv; ðB7Þ

UH � U L 1 yLDv; ðB8Þ

0 � o
i5H ;L

qi ½wðyiÞ1 Bvi 2 U i �: ðB9Þ

Proof. Conditions ðB7Þ and ðB8Þ are the incentive constraints for types L
andH, respectively, and condition ðB9Þ is the employers’ interim break-even con-
straint. Now, note the following: ðiÞ If the LCS allocation does not achieve the
optimum, interim efficiency clearly fails. ðiiÞ If the LCS allocation solves ðPÞ;
there can clearly be no incentive-compatible Pareto improvement in which UH >
U c

H ; but neither can there be one in which UH 5 U c
H and U L > U c

L . Otherwise,
note first that one could without loss of generality take such an allocation, to sat-
isfy yH � y*; otherwise, replacing yH by y* while keeping UH and UL unchanged
strictly increases profits, so the LCS allocation remains ðeven moreÞ dominated.
Starting from such an allocation with yH � y*; let us now reduce UL by some small
h > 0 and increase UH by some small ε, while also increasing yH by ðε1 hÞ=Dv to
leave ðB7Þ unchanged ðwhile [B8] is only strengthenedÞ. This results in extra profits
of qH ½w 0 ðyH Þðε1 hÞDv 2 ε�1 qLh; which is positive as long as

h >
qH ½1 2 w 0 ðyH ÞDv�ε
qL 1 qHw

0 ðyH ÞDv
:
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Both types and the firm are now strictly better off than in the LCS allocation, con-
tradicting the fact that it is a solution to ðPÞ. QED

To study interim efficiency and prove lemma 1, let us therefore analyze the
solutionðsÞ to ðPÞ. First, condition ðB9Þ must be binding, otherwise UL and UH

could be increased by the same small amount without violating the other con-
straints. Second, ðB7Þ must also be binding, otherwise solving ðPÞ without that
constraint and with ðB9Þ as an equality leads to yL 5 y* 5 yH , U L 5 U c

L , and UH 5
wðy*Þ1 BvH ; thus UH 2 U L 5 BDv, violating ðB7Þ. Third, ðB8Þ now reduces to
yH � yL . Two cases can then arise.

i. If ðB6Þ is binding, the triple ðUL, UH, yHÞ is uniquely given by the same three
equality constraints as the LCS allocation and thus coincides with it.

ii. If ðB6Þ is not binding, the solution to ðPÞ is the same as when that constraint
is dropped. Substituting ðB7Þ into ðB9Þ, and both being equalities, we have UH 5
Σqi ½wðyiÞ1 Bvi �1 qLyHDv; so ðPÞ reduces to

max
yH ;yL

fqH ½wðyH Þ1 ðqLDv=qH ÞyH �1 qLwðyLÞ jyH � yLg: ðB10Þ

For all x ≥ 0, define the function~yðxÞ � argmaxyfwðyÞ1 xyg and let �x �2w 0 ðBÞ.
On the interval ½0; �x � the function ~y is given by w 0 ð~yðxÞÞ52x, so it is strictly in-
creasing up to ~yð�xÞ5 B; while for x > �x; ~yðxÞ � B. Furthermore, it is clear that
~yðxÞ � y* with equality only at x 5 0, so the pair ðyH 5 ~yðqLDv=qH Þ; yL 5 y*Þ is
the solution to ðB10Þ. It is then indeed the case that ðB6Þ is nonbinding, U c

L 5
wðy*Þ1 BvL < UH 2 yHDv5 U L , if and only if

wðy*Þ1 BvL < qH ½wðyH Þ1 BvH �1 qL ½wðy*Þ1 BvL � 2 qH yHDv;

with yH 5 ~yðqLDv=qH Þ. Equivalently, H ðqLDv=qH Þ > 0; where

H ðxÞ � wð~yðxÞÞ 2 wðy*Þ1 ½B 2 ~yðxÞ�Dv: ðB11Þ

Note that Hð0Þ > 0 and HðxÞ < 0 for x � �x; while on ½0; �x � we have

H ’ ðxÞ5 ½w 0 ð~yðxÞÞ 2 Dv�~y 0 ðxÞ5 ðqL=qH 2 1ÞDv~y 0 ðxÞ52ðDv=qH Þ~y 0 ðxÞ:

Therefore, there exists a unique ~x 2 ð0; �x Þ such that ðB6Þ is nonbinding—and the
solution to ðPÞ thus differs from the LCS allocation—if and only if DvqL=qH < ~x.
Equivalently, the LCS allocation is the unique solution to ðPÞ and therefore
is interim efficient, if and only if qL=ð1 2 qLÞ � ~x=Dv � ~q L=ð1 2 ~q LÞ; hence
the result. For small Dv, it is easily verified from H ð~xÞ � 0 and w 0 ð~yðxÞÞ52x
ðimplying ~y 0 ðxÞ521=w 00 ð~yðxÞÞÞ that 2~x 2=w 00 ðy*Þ ≈ 2ðB 2 y*ÞDv, so that ~qL ≈
1 2 x

ffiffiffiffiffiffi
Dv

p
, where 1=x � ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

22w 00 ðy*Þðy* 2 BÞp
. QED

Proof of Proposition 2

To complete the proof of results 1 and 2, it just remains to show that ðaÞ if the
LCS allocation is interim efficient, it is a competitive equilibrium; ðbÞ it is then
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the unique one. We shall also prove here that ðcÞ if the LCS allocation is not in-
terim efficient, there exists no competitive equilibrium in pure strategies.

Claim 2. In any competitive equilibrium, the utilities ðUL, UHÞ must satisfy

U L � U c
L 5 U SI

L � wðy*Þ1 vLB; ðB12Þ

UH � U c
H � wðycH Þ1 vHB: ðB13Þ

Proof. If U L < U c
L , a firm could offer the single contract ðy 5 y*; z 5 zcL 2 εÞ for

ε small, attracting and making a profit ε on type vL ðperhaps also attracting the more
profitable type vHÞ. Similarly, if UH < U c

H , it could offer the incentive-compatible
menu fðy*; zcL 2 εÞ; ðycH ; zcH 2 εÞg, thereby attracting and making a profit ε on
type vH ðperhaps also attracting and making zero profit on type vLÞ. QED

Claim 3. If an allocation Pareto-dominates ðin the interim efficiency senseÞ
the LCS one, it must involve a cross subsidy from high to low types, meaning that

wðyH Þ1 BvH 2 UH > 0 > wðyLÞ1 BvL 2 U L : ðB14Þ

Proof. If U L � wðyLÞ1 vLB; then U L � U c
L requires that yL 5 y* and U L 5

wðyLÞ1 vLB 5 U c
L . Incentive compatibility and Pareto dominance then imply that

U L 1 yHDv � UH > U c
H 5 U L 1 ycHDv; hence yH > ycH . This, in turn, leads to

wðyH Þ1 vHB 2 UH < wðycH Þ1 vHB 2 UH 5 U c
H 2 UH < 0;

violating the break-even condition. Therefore, it must be that wðyLÞ1 BvL2UL <
0, meaning that low types get more than the total surplus they generate. For
the employer to break even, it must be that high types get strictly less, wðyH Þ1
BvH 2 UH > 0. QED

We are now ready to establish the properties a–c listed above and thereby com-
plete the proof of results 1 and 2 in proposition 2.

a. Suppose that the LCS allocation, defined by ð16Þ–ð20Þ, is offered by all firms.
Could another one come in and offer a different set of contracts, leading to new
utilities ðUL, UHÞ and a strictly positive profit? First, note that without loss of gener-
ality we can assume thatU L � U c

L : if U L < U c
L and UH is indeed selected ðwith pos-

itive probabilityÞ by type H, then ðU c
L ;UH Þ is incentive compatible. By offering

U c
L to L types ðvia their symmetric-information allocationÞ, the deviating firm does

not alter its profitability. Second, if UH < U c
H , the deviating employer does not

attract type H; since it cannot make money on type L while providing U L � U c
L ,

the deviation is not profitable. Finally, suppose that U L � U c
L and UH � U c

H . If
at least one inequality is strict, then interim efficiency of the LCS allocation im-
plies that the deviating firm loses money. If both are equalities, let us specify ðfor
instanceÞ that both types of workers, being indifferent, do not select the deviat-
ing firm.

b. By ðB12Þ–ðB13Þ, in any equilibrium both types must be no worse off than in
the LCS allocation, and similarly for the firm, which must make nonnegative prof-
its. If any of these inequalities is strict, there is Pareto dominance; so when the LCS
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allocation is interim efficient, they must all be equalities, giving the LCS allocation
as the unique solution.

c. Suppose now that LCS allocation is not interim efficient. The contract that
solves ðPÞ is then such that yH 5 ~yðxÞ, yL 5 y*, U L > U c

L ðeq. [B6] is not bindingÞ,
and UH > U c

H ðsince the LCS does not solve ½P�Þ. A firm can then offer a contract
with the same yH and yL but reducing both UH and UL by the same small amount,
resulting in positive profits; the LCS allocation is thus not an equilibrium. Sup-
pose now that some other allocation, with utilities UL and UH, is an equilibrium. As
seen in part b, it would have to Pareto-dominate the LCS allocation, which by claim
3 implies

U L � UH 2 yHDv; wðyH Þ1 BvH 2 UH > 0:

Consider now a deviating employer offering a single contract, aimed at the
high type: y

0
H 5 yH 1 ε and U

0
H 5 UH 1 ðεDvÞ=2 < wðy 0

H Þ1 BvH . The low type
does not take it up, as it would yield U

0
L 5 U L 2 ðεDvÞ=2. The high type clearly

does, leading to a positive profit for the deviator. QED
The only part of proposition 2 remaining to prove is the comparative-static re-

sults. Differentiating ð20Þ and ð22Þ with respect to Dv yields

yycH
yDv

5
B 2 ycH

Dv 2 wyðycH ;A;BÞ
> 0;    

yLc

yDv
52qHwyðymH ;A;BÞ

yycH
yDv

> 0: ðB15Þ

Turning next to A,

2Dv
yycH
yA

5 wAðy*;A;BÞ 2 wAðycH ;A;BÞ1 wyðy*;A;BÞ yy
*

yA
2 wyðycH ;A;BÞ

yycH
yA

5aðy*Þ 2 aðycH Þ 2 wyðycH ;A;BÞ
yycH
yA

⇒

yycH
yA

5
aðycH Þ 2 aðy*Þ

Dv 2 wyðycH ;A;BÞ
< 0 < 2qHDv

yycH
yA

5
yLc

yA
:

ðB16Þ

Again there is a direct and an indirect effect of A on Lc, but now the direct one
always dominates. For B, in contrast, the ambiguity remains:

Dv 2 Dv
yycH
yB

5 wBðy*;A;BÞ 2 wBðycH ;A;BÞ1 wyðy*;A;BÞ yy
*

yB

2 wyðycH ;A;BÞ
yycH
yB

5 bðy*Þ 2 bðycH Þ 2 wyðycH ;A;BÞ
yycH
yB

⇒

ðB17Þ

yycH
yB

5
Dv1 bðycH Þ 2 bðy *Þ
Dv 2 wyðycH ;A;BÞ

> 0; ðB18Þ
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1

qHDv

yLc

yB
5 1 2

yycH
yB

5
2wyðycH ;A;BÞ 2 bðycH Þ1 bðy*Þ

Dv 2 wyðycH ;A;BÞ
: ðB19Þ

In the quadratic case, Lc is independent of B and the last term thus is equal to
zero; see ðA9Þ. QED

Proof of Proposition 4

We solve for the symmetric equilibrium under the assumption that market shares
are always interior, and thus given by ð29Þ. In online Appendix D, we verify that in-
dividual deviations to corner solutions ðone firm grabbing the whole market for
some worker type or, on the contrary, dropping them altogetherÞ can indeed be
excluded.

To characterize the symmetric solution to ð30Þ–ð33Þ, we distinguish three regions.
Region I: Suppose first that the low type’s individual rationality constraint is

not binding, U L > U , so that n 5 0.
Lemma 3. If n 5 0, then mH 5 0 � mL and yL 5 y* � yH :

Proof. i. If mH 5 mL 5 0, then yH 5 yL 5 y* by ð36Þ–ð37Þ, so ð31Þ–ð32Þ imply
that UH 2 U L 5 y*Dv. Next, from ð34Þ–ð35Þ we have pH 2 pL 5 t 2 pL 5 0,
whereas pH 2 pL � BDv 2 ðUH 2 U LÞ5 ðB 2 y*ÞDv > 0, a contradiction.

ii. If mH > 05 mL , condition ð37Þ impliesw 0 ðyLÞ > 0; hence yL < y*, and condition
ð36Þ yH 5 y*.Moreover, ð34Þ–ð35Þ and mH > mL require that pH < t < pL . However,

pH 2 pL 5 wðy*Þ 2 wðyLÞ1 ðB 2 yLÞDv > 0;

a contradiction. We are thus left with mH 5 0 < mL , which implies yL 5 y* < yH by
ð36Þ–ð37Þ. QED

Let us now derive and characterize yH as a function of t. We can rewrite ð36Þ as
tqHw

0 ðyH Þ5 2mLDv 5 qLðpL 2 tÞDv: ðB20Þ

Summing ð34Þ–ð35Þ and recalling that pi � wðyiÞ1 viB 2 U i yields

U L 1 t 5 qH ½wðyH Þ1 vHB 2 ðUH 2 U LÞ�1 qL ½wðy*Þ1 vLB�
5 qH ½wðyH Þ1 vHB 2 yHDv�1 qL ½wðy*Þ1 vLB�;

ðB21Þ

where the second equality reflects the fact that ð32Þ is an equality, since mL > 0.
Therefore,

pL 2 t 5 wðy*Þ1 vLB 2 U L 2 t

5 wðy*Þ1 vLB 2 qL ½wðy*Þ1 vLB� 2 qH ½wðyH Þ1 vHB 2 yHDv�
5 qH ½wðy*Þ 2 wðyH Þ 2 ðB 2 yH ÞDv�:

ðB22Þ

Substituting into ðB20Þ yields

FðyH ; tÞ � wðyH Þ 2 wðy*Þ1 ðB 2 yH ÞDv1
tw 0 ðyH Þ
qLDv

5 0: ðB23Þ
The following lemma characterizes the equilibrium value of yH over region I,

denoted ŷIH ðtÞ.
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Lemma 4. For any t ≥ 0, there exists a unique solution ŷIH ðtÞ 2 ðy*;BÞ to ðB23Þ.
It is strictly decreasing in t, starting from the perfectly competitive value ŷIH ð0Þ5
ycH .

Proof. The function Fðy; tÞ is strictly decreasing in y on [y*, BÞ, with Fðy*Þ >
0 > FðBÞ; hence existence and uniqueness. Strict monotonicity then follows from
the fact that F is strictly decreasing in t, while setting t 5 0 in ðB23Þ shows that
ŷIH ð0Þ must equal ycH , defined in ð20Þ as the unique solution to wðy*Þ 2 wðycH Þ5
ðB 2 ycH ÞDv. QED.

It only remains to verify that the solution ŷIH ðtÞ is consistent with the initial as-
sumption that n 5 0 or, equivalently, U L > U . By ðB21Þ, we have for all yH,

U L 1 t 5 qH ½wðyH Þ1 vHB 2 yHDv�1 qL ½wðy*Þ1 vLB�
5 wðy*Þ1 vLB 1 qH ½ðB 2 yH ÞDv1 wðyH Þ 2 wðy*Þ�:

QED
For yH 5 ŷIH ðtÞ, the corresponding value of UL is strictly above U if and only

if WðtÞ > U 1 t, where we define for all t,

WðtÞ � wðy*Þ1 vLB 1 qH ½ðB 2 ŷIH ðtÞÞDv 2 wðy*Þ1 wðŷIH ðtÞÞ�: ðB24Þ

Lemma 5. There exists a unique t1 > 0 such that WðtÞ � U 1 t if and only if t ≤
t1. On [0, t1], the low type’s utility UL is strictly decreasing in t, reaching U at t1.

Proof. At t 5 0, the bracketed term is zero by definition of ŷIH ð0Þ5 ycH , so
Wð0Þ5 wðy*Þ1 vLB > U by ð14Þ, which stated that a monopsonist hires both types,
and limt!1∞½WðtÞ 2 U 2 t�52∞, there exists at least one solution to WðtÞ5
�U 1 t . To show that it is unique and the monotonicity of UL, we establish that
W 0 ðtÞ < 1 for all t > 0. From ðB23Þ and ðB24Þ, this means that

qH ½Dv 2 w 0 ðŷH Þ�
2w 0 ðŷH Þ=qLDv

Dv 2 w 0 ðŷH Þ 2 tw
00 ðŷH Þ=qLDv

� �
< 1 ⇔

qH ½Dv 2 w 0 ðŷH Þ�½2w 0 ðŷH Þ=qLDv� < Dv 2 w 0 ðŷH Þ 2 tw 00 ðŷH Þ=qLDv ⇔

qH ½Dv 2 w 0 ðŷH Þ�½2w 0 ðŷH Þ� < qLDv½Dv 2 w 0 ðŷH Þ� 2 tw 00 ðŷH Þ⇔

tw 00 ðŷH Þ < ½Dv 2 w 0 ðŷH Þ�½qHw 0 ðŷH Þ1 qLDv�;

where we abbreviated ŷIH ðtÞ as ŷH . In the last expression, the first bracketed term
is always nonnegative, whereas in the second one, y* < ŷH < ŷ cH implies that
qHw

0 ðŷH Þ1 qLDv > qHw
0 ðŷcH Þ1 qLDv > 0, by ð21Þ. QED

In summary, region I consists of the interval [0, t1], where t1 is uniquely defined
by Wðt1Þ5 t1 1 U . Over that interval, yL 5 y* while yH 5 ŷIH ðtÞ is strictly decreas-
ing in t, and therefore so is the high type’s relative rent, UH 2 U L 5 ŷIH ðtÞDv. The
low type’s utility level UL need not be declining, but it starts at a positive value and
reaches U exactly at t1.

For t ≥ t1, the constraint U L � U is binding. Recalling that mHmL must always
equal zero, we distinguish two subregions, depending on whether mH 5 0 ðregion IIÞ
or mL 5 0 ðregion IIIÞ, and show that these are two intervals, respectively, [t 1, t2] and
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[t 2, 1∞Þ, with t 1 < t 2. Thus, inside region II the low type’s incentive constraint is
binding but not the high type’s ðmL > 05 mH for t ∈ ðt1, t 2ÞÞ, whereas inside region II
it is the reverse ðmH > 0 5 mL for t1 > t2Þ.

Region II: Consider first the values of t where mH 5 0 < mL. As before, this im-
plies that yL 5 y* < yH and UH 2 U L 5 yHDv, or UH 5 U 1 yHDv since U L 5 U .
Therefore,

mL 5 qH ðpH 2 tÞ5 qH ½wðyH Þ1 vHB 2 UH 2 t�

5 qH ½wðyH Þ1 vHB 2 yHDv 2 U 2 t�:

ðB25Þ

Substituting into condition ð36Þ, the latter becomes

GðyH ; tÞ � wðyH Þ1 vHB 2 yHDv 2 U 2 t 1
tw 0 ðyH Þ

Dv
5 0: ðB26Þ

On the interval [y*, BÞ, the function Gðy ; tÞ is strictly decreasing in yH and t, with

Gðŷ IH ðtÞ; tÞ � wðŷH ðtÞÞ1 vHB 2 ŷ IH ðtÞDv1
tw 0 ðŷ IH ðtÞÞ

Dv
2 U 2 t

5 wðy*Þ1 vLB 1

�
1 2

1

qL

�
tw 0 ðyIH ðt1ÞÞ

Dv
2 U 2 t

5 wðy*Þ1 BvL 2 t

�
11

qH
qL

w 0 ðyH Þ
Dv

�
2 U:

ðB27Þ

At t5 t1 substituting ðB23Þ into ðB24Þ yields Gðŷ IH ðt1Þ; t1Þ5 0. Furthermore, as t
rises above t1, ŷIH ðtÞ decreases, so w’ ðŷIH ðtÞÞ increases. Since

qLDv1 qHw
0 ðŷH ðtÞÞ > qLDv1 qHw

0 ðŷH ð0ÞÞ5 qLDv1 qHw
0 ðycH Þ > 0

by ð21Þ, t½qLDv1 qHw
0 ðŷ IH ðtÞÞ� is also increasing in t, implying that Gðŷ IH ðtÞ; tÞ is

decreasing in t and therefore negative over ðt1,1∞Þ. Next, observe that Gðy*; tÞ5
wðy*Þ1 vH ðB 2 y*Þ1 vLy* 2 U 2 t. Define, therefore,

t2 � wðy*Þ1 vH ðB 2 y*Þ1 vLy* 2 U ; ðB28Þ
and note that

t15 wðy*Þ1 vLB 1 qH ½ðB 2 ŷ IH ðt1ÞÞDv 2 wðy*Þ1 wðŷ IH ðt1ÞÞ� 2 U

< wðy*Þ1 vLB 1 qH ðB 2 ŷ IH ðt1ÞÞDv 2 U

< wðy*Þ1 vLB 1 1 ⋅ ðB 2 y*ÞDv 2 U 5 t2:

Lemma 6. For all t ∈ [t1, t 2], there exists a unique ŷI IH ðtÞ 2 ½y*; ŷIH ðt1ÞÞ� such
that Gð ŷ I IH ðtÞ; tÞ5 0. Furthermore, ŷI IH ðtÞ is strictly decreasing in t, starting at
ŷ I IH ðt1Þ5 ŷðt1Þ and reaching y* at t 5 t 2. For all t > t 2, GðyH ; tÞ < 0 over all yH �
y*.

Proof. For t ∈ [t1, t 2] we have shown that Gð ŷH ðt1Þ; tÞ � 0 � Gðy*; tÞ, with the
first equality strict except at t1 and the second one strict except at t 2. Since

360 journal of political economy



Gðy ; tÞ is strictly decreasing in y and t, the results follow. The fact that ŷ I IH ðt Þ < ŷIH ðt Þ
on ðt1, t 2] also means that if there is a kink between the two curves at t1, it is a con-
vex one, as shown in figure 3. And indeed, differentiating ðB23Þ and ðB26Þ, we
have 2ðŷIH Þ 0 ðt1Þ < 2ðŷI IH Þ 0 ðt1Þ if and only if

2
2w 0

qLDvðDv 2 w 0 Þ 2 t1w 00 <
Dv 2 w 0

DvðDv 2 w 0 Þ 2 t1w 00 ⇔
2t1w

00

Dv 2 w 0 > 2ðqHw 0 1 qLDvÞ;

with all derivatives evaluated at ŷIH ðt1Þ5 ŷI IH ðt1Þ. Since y* < ŷIH ðt1Þ < ycH , the term
on the left is positive and that on the right negative. QED

As to t2, note that it is the only point where mH 5 05 mL ðthe only intersection of
regions II and IIIÞ. Indeed, this requires yH 5 y* 5 yL by ð36Þ–ð37Þ, and condition
ð37Þ together withU L 5 U thenimplies that t 5 pL 5 wðy*Þ1 vLB2y*DvL2U 5 t2:

Region II thus consists of the interval [t1, t 2]. Over that interval, yL 5 y* while
yH 5 ŷI IH ðtÞ is strictly decreasing in t ; therefore, so is the high type’s utility, UH 5
U 1 y*H ðtÞDv, while the low type’s utility remains fixed at U L 5 U .

Putting together regions I and II, we shall define

ŷH ðtÞ5
(
ŷ IH ðtÞ for t 2 ½0; t1�
ŷ I IH ðtÞ for t 2 ½t1; t2�:

ðB29Þ

Region III: Inside this region, namely for t > t 2, we have UL 5 U ; but now mH >
mL 5 0. This implies that yH 5 y* > yL by ð36Þ–ð37Þ and UH 5 U 1 yLDv by ð31Þ.
Furthermore,

mH 5 qH ðt 2 pH Þ5 qH ½t 1 U 1 yLDv 2 wðy*Þ 2 vHB�:

Substituting into condition ð37Þ, the latter becomes

LðyL ; tÞ � qH ½wðy*Þ1 vHB 2 yLDv 2 U 2 t�1 tqLw
0 ðyLÞ

Dv
5 0: ðB30Þ

On the interval [0, y*], the function Lðy; tÞ is strictly decreasing in yL, with

Lðy*; tÞ5 qH ½wðy*Þ1 vHB 2 y*Dv 2 U 2 t�5 qH ðt2 2 tÞ < 0:

Recall now that the monopsony price ymL is uniquely defined by w 0 ðymL Þ5
ðqH =qLÞDv. Therefore,

LðymL ; tÞ5 qH ½wðy*Þ1 vLB 2 U 1 ðB 2 ymLDÞv� > 0:

Lemma 7. For all t ≥ t2 there exists a unique ŷLðtÞ such that LðŷLðtÞ; tÞ5 0,
and ymL < ŷLðtÞ � y*; with equality at t 5 t2. Furthermore, ŷLðtÞ is strictly decreas-
ing in t and limt!1∞ŷLðtÞ5 ymL .

Proof. Existence and uniqueness have been established. Next, yLðy; tÞ=yt 5
qLw

0 ðyÞ=Dv 2 1. At y 5 ŷLðtÞ; this equals 1/t times
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2qH ½wðy*Þ1 vHB 2 yLDv2U 2 t�2 t 52qLt 2 qH ½wðy*Þ1 vHB 2U 2 yLDv� < 0;

so the function ŷLðtÞ is strictly decreasing in t. Taking limits in ðB30Þ as t → 1∞,
finally, yields as the unique solution limt!1∞ŷLðtÞ5 ymL : QED

Proof of Proposition 6

The fact that yU L=yt < 0 over region I was shown in lemma 5. To show the last
result, note that over region III, we have

2P5 qH ½wðy*Þ1 vHB 2 ŷLDv�1 qL ½wðŷLÞ1 vLB� 2 U ⇒

1

qL

yP
yŷL

5 w 0 ðŷLÞ 2
qH
qL

Dv > w 0 ðŷmL Þ 2
qH
qL

Dv5 0;

so profits fall as t declines, as was shown to be the case over regions I and II. QED

Proof of Proposition 7

Consider first total pay. Since zi 5 U i 2 uðyiÞ 2 vi yi , we can write Y i 5 U i 1
bðyiÞyi 2 uðyiÞ, for i 5 H, L. As t declines,Ui and yi increase ðat least weaklyÞ,
and therefore, so does Yi, since u 0 ðyÞ5 b. Furthermore,

YH 2 Y L 5 UH 2 U L 1 bðyH ÞyH 2 uðyH Þ1 uðyLÞ 2 bðyLÞyL :
Over regions I and II this becomes ½Dv1 bðyH Þ�yH 2 uðyH Þ plus a constant term,
with yH 5 ŷH ðtÞ; the result then follows from u 0 ðyÞ5 b. Over region III,
YH 2 Y L 5 ½Dv 2 bðyLÞ�yL 1 uðyLÞ plus a constant term, with yL 5 ŷLðtÞ; there-
fore, yðYH 2 Y LÞ=yt < 0 if and only if b 0 ðyLÞyL < Dv, which need not hold in gen-
eral. With quadratic costs, b 0 ðyLÞ5 1=ð1 2 g2Þ, so it holds on [t 2,1∞Þ if and only
if y* 5 B 2 gA < ð1 2 g2ÞDv. Turning now to performance-based pay, we have

yð½bðyH Þ1 vH �yH 2 ½bðyLÞ1 vL �yLÞ
yt

5 ½bðyH Þ1 vH 1 yH b
0 ðyH Þ�

yyH
yt

2 ½bðyLÞ1 vL 1 yLb
0 ðyLÞ�

yyL
yt

:

In regions I and II, the first term is negative and the second zero; in region III
it is the reverse.

Turning finally to fixed wages, zH 2 zL 5 UH 2 U L 2 vH yH 1 vLyL 2 uðyH Þ1
uðyLÞ. In regions I and II, zH 2 zL 5 2vLðyH 2 y*Þ 2 uðyH Þ1 uðy*Þ is decreas-
ing in yH, hence increasing in t. In region III, zH 2 zL 5 ðyL 2 y*ÞvH 2 uðy*Þ1
uðyLÞ; so the opposite holds. QED

Proof of Proposition 9

For any �y 2 ½0; ycH Þ, let �y* � minfy*;�yg. A firm can always offer low types their con-
strained symmetric-information allocation yL 5 �y*, zL 5 0, and wð�y*Þ1 BvL �
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U
SI
L , so in equilibrium they must receive at least that much. Consider therefore

the relaxed program ðfrom which high types’ incentive-compatibility constraint has
been omittedÞ:

ðPr Þ : max
fðU i ;0�yi��y ; 0�z iÞgi5H ;L

fUH g

subject to

U L � U
SI
L ; ðnÞ ðB31Þ

U L � UH 2 yHDv 2 zHDl; ðmLÞ ðB32Þ

0 ≤ o
i5H ;L

qi ½wðyiÞ1 Bvi 2 ð1 2 liÞz i 2 U i �:         ðyÞ ðB33Þ

The first-order conditions in UH and UL are, respectively, 1 2 mL 2 qH y5 0 and
mL 1 n 2 qLy5 0; thus y5 11 n > 0, ðB33Þ, so that must bind, and mL 5 qLð11
nÞ 2 n. The first-order conditions in yH and zH then take the form

ð11 nÞ½qLDv1 qHw
0 ðyH Þ� 2 nDv � 0;    with equality unless yH 5 �y ; ðB34Þ

ð11 nÞ½qLDl 2 qH ð1 2 lH Þ� 2 nDl � 0;    with equality unless zH 5 0: ðB35Þ

Case 1: Suppose that ð39Þ does not hold: qLDl � qH ð1 2 lH Þ. If this is strict,
or if it is an equality and n > 0, ðB35Þ requires that zH 5 0. In the ðmeasure zeroÞ
case in which it is an equality and n 5 0, the firm is indifferent and we shall break
the indifference by assuming that it still does not use the inefficient currency. Re-
placing zH 5 0 into ðB32Þ and the binding ðB33Þ, we obtain

U L � qH ½wðyH Þ1 BvH �1 qL ½wð�y*Þ1 BvL � 2 qH yHDv ⇒

U L 2 U
SI
L � qH ½wðyH Þ1 ðB 2 yH ÞDv 2 wð�y*Þ�:

ðB36Þ

Let us first show that yH 5 �y. Otherwise, ðB34Þ implies that n=ð11 nÞ5 qL 1
qHw

0 ðyH Þ=Dv > 0 ðby [21]Þ, so U L 5 U
SI
L ;meanwhile, mL ≥ 0 requires n=ð11 nÞ �

qL , so yH ≥ y*. But then �y* 5 y*, and in ðB36Þ the right-hand side is strictly positive
ðas yH 2 ðy*; ycH ÞÞ, contradicting U L 5 U

SI
L .

Next, with yH 5 �y, the right-hand side of ðB36Þ equals qH ðB 2 �yÞDv if �y � y*

and qH ½wð�yÞ1 ðB 2 �yÞDv 2 wðy*Þ� if y* < �y. Thus in both cases U L > U
SI
L , imply-

ing n 5 0 and mL. From ðB34Þ it follows that ðB32Þ and ðB36Þ are equalities, with
yH 5 �y; the latter shows that low types receive a cross subsidy, which increases
as �y declines to y* and then remains constant. This allocation is the one described
in proposition 9ð1Þ, and since UH 2 U L 5 �yDv � �y*Dv, it satisfies the ðomittedÞ
high type’s incentive constraint. It is separating for �y > y* and pooling for �y �
y*, since ðyH ; zH Þ5 ðyL ; zLÞ5 ð�y; 0Þ and UH 2 U L 5 �yDv, implying zH 5 zL. As it
solves the relaxed problem, it is interim efficient and therefore ðby standard
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argumentsÞ is the unique equilibrium. Finally, UH 5 wð�yÞ1 BvH and U L 5
wð�y∗Þ 2 �yDv1 BvL both increase as �y declines to y*.

Case 2: When ð39Þ holds, ðB31Þ must bind; otherwise n 5 0 and ðB35Þ fails.
From ðB32Þ and the binding ðB33Þ we have

UH 5 wðyH Þ1 BvH 2 ð1 2 lH ÞzH � U
SI
L 1 yHDv1 zHDl;

so

ð1 2 lLÞzH � ðB 2 yH ÞDv1 wðyH Þ 2 wð�y*Þ > 0 ðB37Þ

since yH � �y < ycH . With zH > 0, ðB35Þmust be an equality, which yields n=ð11 nÞ5
qL 2 qH ð1 2 lH Þ=Dl > 0 and mL=ð11 nÞ5 qL 2 n=ð11 nÞ > 0. Thus ðB32Þ is
binding, ðB37Þ holds with equality, and the left-hand side of ðB34Þ becomes ð11
nÞqH ½w 0 ðyH Þ1 ð1 2 lH ÞDv=Dl� > 0, by ð38Þ; therefore yH 5 �y: By ðB37Þ, zH 5
½ðB 2 �yÞDv1 wð�yÞ 2 wð�y∗Þ� =ð1 2 LÞ is then strictly increasing as �y decreases from
ycH to 0. Since UH 2 U L 5 �yDv 1H > yL, the high type’s omitted incentive con-
straint is also satisfied. The solution to the relaxed program thus coincides with
the constrained-LCS allocation described in proposition 9ð2Þ, which is thus in-
terim efficient and, therefore, is the unique equilibrium.

Finally, consider how welfare varies with �y. Profits always equal zero and low
types always receive U

SI
L , which is increasing in �y below y, then constant. As to

high types, they achieve

UH 5 wð�yÞ1 BvH 2

�
1 2 lH

1 2 lL

�
½ðB 2 �yÞDv1 wð�yÞ 2 wð�y*Þ�: ðB38Þ

The right-hand side is strictly concave in �y on ½y∗; ycH � and decreasing below ycH ,
by ð38Þ. Therefore, UH is strictly increasing in �y and maximized at ycH ; where
the constraint ceases to bind. QED

Proof of Proposition 10

Let us define z and y as net compensations. In particular, y is still the effective power
of the incentive scheme. Profit on type i 5 H, L under contract ðy, zÞ is then

Pi 5 AaðyÞ1 B½vi 1 bðyÞ� 2 z 1 y½vi 1 bðyÞ�
1 2 t

; ðB39Þ

while the expression for Ui is unchanged. Furthermore,

U i 1 ð1 2 tÞPi 5 ð1 2 tÞ½AaðyÞ1 Bðvi 1 bðyÞÞ� 2 ½CðaðyÞ; bðyÞÞ 2 vaðyÞ�
;ŵðyÞ1 ð1 2 tÞBvi :

ðB40Þ

Let y∗ðtÞ � y∗ be the bilaterally efficient power of incentives: y∗ðtÞ5
argmaxfŵðyÞg. The LCS equilibrium has yL 5 y∗ðtÞ and yH given by ŵðy*ðtÞÞ2
ŵðyH Þ5 Dv½ð1 2 tÞB 2 yH �. Welfare W is equal to qHwðyH Þ1 qLwðyLÞ1 Bv,
and so
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dW

dt

����t50 5 qLw
0 ðyLÞ

dy*

dt
1 qHw

0 ðyH Þ
dyH
dt

5 qHw
0 ðyH Þ

dyH
dt

: ðB41Þ

Finally, for small t,

ŵ 0 ðyH Þ5 w 0 ðyH Þ 2 t
d

dyH
½AaðyH Þ1 BbðyH Þ�5 w 0 ðyH Þ1 oðtÞ ⇒

dW

dt

����t50 52
BDv

Dv 2 w 0 ðyH Þ
qHw

0 ðyH Þ > 0:

ðB42Þ

QED
Lemma 8. The first-best solution defined by ð42Þ satisfies yA* < A and yB* < B.
Proof. The first-order conditions ð42Þ take the form

ðA 2 yA*Þðya=yyAÞ1 ðB 2 yB*Þðyb=yyAÞ5 r yA*j2A;

ðA 2 yA*Þðya=yyBÞ1 ðB 2 yB*Þðyb=yyBÞ5 r yB*j2B ;

with all derivatives evaluated at ðyA*; yB*Þ. Let D � ðya=yyAÞðyb=yyBÞ 2 ðya=yyBÞ
ðyb=yyAÞ, which is easily seen to equal 1=½CaaCbb 2 ðCabÞ2� > 0 ðthis holds for any
ðyA; yBÞÞ. We then have

A 2 yA* 5
1

D
½ðyb=yyBÞðr yA*j2A � 2Þ 2 ðyb=yyAÞðr yB*j2B=2Þ� > 0;

B 2 yB* 5
1

D
½ðya=yyAÞðr yB*j2B � 2Þ 2 ðya=yyBÞðr yA*j2A=2Þ� > 0:

QED

Proof of Lemma 2

The LCS allocation is interim efficient iff it solves the relaxed program

max
fðU i ;yiÞgi5H ;L

fUHg;   subject to

U L � UH 2 yAHDv
A 2 yBHDv

B ;

o
i5H ;L

qi ½wðyiÞ1 Di 2 U i � � 0;

U L � U SI
L :

The solution to this program must satisfy yL 5 y*. If the LCS allocation is not in-
terim efficient, the solution must be such that U L > U SI

L , implying n 5 0. Using
the zero-profit condition, substituting UL, using the incentive-compatibility con-
dition and taking derivatives yields
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1

DvA
ywðyH Þ
yyAH

5
1

DvB
ywðyH Þ
yyBH

52
qL
qH

: ðB43Þ

Letting j denote the “subsidy” from the H to the L type, the above program can
be rewritten as

ðPr Þ : maxfUHg;   subject to
UH � wðyH Þ1 DH 2

qL
qH

j;

U SI
L 1 j � UH 2 yH ⋅ Dv;

j � 0;

where yH ⋅ Dv denotes the scalar product of yH � ðyAH ; yBH Þ and Dv � ðDvA;DvBÞ.
Note first that the first two constraints must both be binding. Indeed, denoting li

the Lagrange multiplier on the ith constraint, the first-order conditions are
1 2 l1 2 l2 5 0 for UH, l1∇wðyH Þ1 l2Dv5 0 for yH, and l3 2 l1qL=qH 1 l2 5
0 for j. The first two clearly exclude l1 5 0. If l2 5 0, then yH 5 y* and l3 > 0,
implying j 5 0; but then the second constraint becomes wðy*Þ1 DL 5 U SI

L �
wðy*Þ1DH 2 y* ⋅ Dv; hence 0 � DH 2 DL 2 y* ⋅ Dv5 ðA2 y*AÞDvA 1 ðB 2 y*BÞDvB ,
a contradiction of lemma 8.

Next, eliminating j from the binding constraints shows that yH solves
maxfwðyH Þ1 ‘Dv ⋅ yHg, where ‘ � qL=qH 2 ð0;∞Þ is the likelihood ratio. Consid-
er any two such ratios ℓ and ‘̂ and the corresponding optima yH and ŷH for this
last program; if ‘̂ > ‘, then

wðyH Þ � wðŷH Þ1 ‘Dv ⋅ ðŷH 2 yH Þ;

wðŷH Þ � wðyH Þ1 ‘̂Dv ⋅ ðyH 2 ŷH Þ:

Adding up these inequalities yields Dv ⋅ ðŷH 2 yH Þ � 0, which in turn implies
that wðyH Þ � wðŷH Þ. Observe now from ð45Þ that the LCS allocation corresponds
to an interior solution tomaxfwðyH Þ1 kcDv ⋅ yH g. Consider now any ‘ > kc and the
corresponding solution yH. We have wðyH Þ � wðycH Þ and so wðyH Þ1 DH 2 ‘j �
wðycH Þ1 DH 5 U c

H ; with strict inequality if j > 0. This last case is impossible, how-
ever, since type H ’s utility from the relaxed program cannot be lower than U c

H .
Therefore, j 5 0 and yH 5 ycH : the LCS allocation is interim efficient.

Conversely, let ‘ < kc ; we then have ðas a row-vector equalityÞ

y
yyH

½wðyH Þ1 ‘Dv ⋅ yH �yH5ycH
5 ðl 2 kcÞDv;

with DvA � 0 and DvB > 0. Since yH maximizes ðeach component ofÞ the expres-
sion in brackets, it must be that yAH � yAcH and yBH < yAcH ; hence Dv ⋅ ðycH 2 yH Þ > 0.
By the same properties shown above, it follows thatwðyH Þ > wðycH Þ. If j5 0, the two
binding constraints in ðPr Þ then imply
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UH 5 U SI
L 1 yH ⋅ Dv < U SI

L 1 ycH ⋅ Dv5 U c
H ;

UH 5 wðyH Þ1 DH > wðycH Þ1 DH 5 U c
H ;

another contradiction. Therefore, j must be positive after all, and interim effi-
ciency fails. QED
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