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Abstract

Companies pursue multiple goals, such as financial returns and societal impact.
Conventional wisdom suggests they should appoint managers who share investors'
preferences across these goals. We show that, when performance measurement is
asymmetric, appointing a manager who is biased towards the worse-measured
activity ("impact") may instead be optimal. Doing so allows for stronger incentives on
the better-measured activity ("profits") without distorting resource allocation. Strong
profit incentives need not indicate that the manager lacks intrinsic motivation;
instead, they counteract his intrinsic motivation for impact. Similarly, strong profit
incentives need not imply that a mission-focused firm is greenwashing; it pursues its
mission through a biased manager rather than impact incentives. We then study a
market equilibrium with heterogeneous firms, characterizing equilibrium matching
and the resulting dispersion in managers' rents. The framework offers new insights
into executive incentives, corporate purpose, and organizational culture.

Keywords: executive compensation, incentives, sustainability, ESG, private benefits,
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1 Introduction

Organizations routinely face decisions that require trading off multiple dimensions of perfor-
mance. A board may care about both financial returns and environmental and social (“ES”)
impact, a hospital about treatment and preventive care, and a university about research output
and teaching quality. These decisions may involve allocating resources such as money or time,
setting the organization’s priorities, or determining its strategy.

It might seem optimal to appoint an unbiased leader who shares the organization’s overall
objective and can be relied upon to make these decisions in pursuit of that objective. However,
some companies select CEOs who appear to be biased towards one particular goal. Several
executives, such as BlackRock’s Larry Fink and former Disney boss Bob Chapek, have been
criticized for prioritizing ES impact over financial returns — for example through efforts to com-
bat climate change, promote diversity, equity, and inclusion (“DEI”), or support social justice
initiatives. Such actions, and even the appointment of these CEOs, are sometimes dismissed
as “woke capitalism.” Other leaders, such as Tesla’s Elon Musk or Meta’s Mark Zuckerberg,
are viewed as prioritizing technological innovation and ambitious scientific vision even at the
expense of shareholder value.

This paper shows that such practices may be optimal. Central to our result is the observation
that, across different dimensions, measured performance may diverge from actual output to
varying degrees. For example, shareholder value can be proxied by the stock price in an efficient
market, but many aspects of ES impact are qualitative and third-party quantitative ratings are
inconsistent (Berg, Kélbel, and Rigobon, 2022). Focusing contractual incentives on the better-
measured dimensions may lead the CEO to neglect the worse-measured ones (Holmstrom and
Milgrom, 1991). Hiring managers whose intrinsic preferences are biased towards the latter allows
the board to use high-powered incentives on the former, while relying on the manager’s bias to
prevent excessive neglect of the latter. Thus, appointing agents whose preferences differ from
the principal’s objective can help achieve her objective: non-value-maximizing managers can be
value-maximizing.

We build a parsimonious principal-agent model in which a manager allocates a resource
across two activities. For clarity, we will refer to the better-measured activity as “profits” and
the worse-measured activity as “impact”, although the model admits many other interpretations.
Even under this terminology, “impact” encompasses several applications, such as ES impact, sci-
entific innovation, or brand strength, and the model also allows “impact” to be better measured
than “profits.” The manager privately observes the productivity of each activity. Output of
an activity is increasing in both productivity and the resources allocated to it. While output
is non-contractible, an imperfect measure of performance is available and contractible for each

activity. The principal’s overall objective is the total output from both activities, minus the



manager’s pay and an adjustment cost of deviating from a default allocation. Like output, this
objective is also non-contractible. The manager maximizes his pay minus the adjustment cost
of deviating from his default allocation; the latter reflects his preferences and may differ from
the principal’s default allocation.

Strong incentives on a given dimension induce the manager to respond to his private informa-
tion about that dimension’s productivity, rather than adhere to his default allocation. However,
if measured performance diverges from true output, strong incentives also lead the manager
to prioritize the former at the expense of the latter (Kerr (1975), Baker (1992)): to allocate
resources towards an activity when doing so increases measured performance, even if produc-
tivity and thus the contribution to actual output is low. Because profits are more precisely
measured, optimal incentive contracts place greater weight on profits and less weight on impact.
This asymmetry, however, leads the manager to allocate too many resources to profits from the
principal’s perspective. Reducing incentives for profits is not a solution, as it would reduce the
manager’s responsiveness to his private information. Increasing incentives for impact is not a
solution either, as it would lead him to improve measured impact rather than actual impact —
to “hit the target, miss the point.”

We show how this distortion can be mitigated through managerial selection. When impact
is poorly measured, the principal optimally appoints a manager who values it more than she
does. This bias allows the principal to offer high-powered incentives for profits, where they are
most effective, without causing the manager to neglect impact. Note that bias is different from
intrinsic motivation. In a single-activity model, it is well-known that an intrinsically motivated
manager (e.g. one with a private benefit from effort or output) is valuable because it attenuates
the agency problem (Akerlof and Kranton (2000, 2005), Besley and Ghatak (2005), Carlin and
Gervais (2009)). In our setting, there are two activities that conflict with each other. Thus,
while bias towards impact creates “intrinsic motivation” for impact, it is at the expense of
profits. Indeed, in a first-best world where the principal can observe both productivity and
resource allocation, bias is unambiguously costly. In addition, unlike in single-activity models
where the activity (e.g. effort) is always beneficial to the principal, and so intrinsic motivation
is always desirable, here the manager may pursue excessive impact.

The model provides implications for the link between bias and incentives. We find that
increasing the manager’s bias towards impact not only reduces the optimal incentives for impact,
but also increases his incentives for profits. This result rationalizes some otherwise puzzling
practices. Many companies state a purpose beyond shareholder value, yet the vast majority
of executive incentives are tied to the stock price (Bebchuk and Tallarita, 2023), leading to
criticism that purpose statements are “greenwashing”. Vladasel et al. (2024) find that many
social enterprises simultaneously offer a social mission and monetary rewards for (more easily

measured) commercial tasks. Even non-profit organizations use financial incentives: hospitals tie



CEO compensation primarily to financial performance rather than quality (Jenkins, Short, and
Ho, 2025), while churches use pay-for-performance incentives for clergy (Hartzell, Parsons, and
Yermack, 2010). While this might seem counterintuitive, difficulties in measuring impact mean
that the optimal way to pursue it may be to appoint an impact-conscious manager — in which case
strong financial incentives are needed to ensure that resources are not excessively allocated to
impact at the expense of profitability. Separately, strong financial incentives are often criticized
on the grounds that intrinsic motivation should be sufficient to motivate managerial effort: if the
CEO requires incentives to deliver exceptional performance, the board has hired the wrong CEO
(see the survey of Edmans, Gosling, and Jenter (2023)). Our model shows that profit incentives
are fully consistent with an intrinsically motivated CEO. Indeed, the CEO may be intrinsically
motivated towards a dimension (impact) that creates value and enhances the principal’s objective
up to a point. Financial incentives are needed to ensure that he does not pursue impact beyond
that point.

Our framework also yields predictions for the types of companies that should appoint biased
managers. Bias is more valuable when performance measurement is particularly asymmetric,
because financial incentives will be more distortionary. It is also greater when the manager’s
private information is more important, since financial incentives will be stronger and there is
more asymmetry to correct. Bias is less valuable when the manager faces a high adjustment cost
from deviating from his default allocation (as he is less responsive to incentives and so incentives
are less distortionary), and when the firm faces a high adjustment cost from its default allocation
(as a biased manager with a different default allocation is less desirable).

We next extend the analysis to an economy with heterogeneous firms and managers. Firms
differ in the quality of their performance measurement, while managers differ in their biases. In
a matching equilibrium, we show that firms with worse measurement of impact hire managers
with stronger preferences for impact. Up to a point, managers who are more biased towards
impact may earn greater rents, because this bias compensates for the ineffectiveness of impact
incentives. Paradoxically, managers who do not share shareholders’ objective may have greater
potential to achieve this objective, given the endogenous response of financial incentives, and
thus earn higher rents. However, when the bias is too high, the manager creates less value as
his chosen allocation deviates too much from the principal’s. Unlike in the single-firm model, a
manager who is more biased towards profits can actually receive stronger incentives for profits.
This is because he is matched with a firm that measures impact well and thus offers high impact
incentives. The firm therefore offers high profit incentives to reduce the distortionary effect of
high impact incentives. This “sorting effect” can outweigh the “direct effect” identified in the
single-firm model, whereby a stronger preference for profits reduces profit incentives.

We then consider the case in which managers’ preferences are unobservable but can be

signaled through costly actions such as prior managerial decisions, charitable donations, and



volunteer activities. When the sorting effect dominates, signals are more dispersed than the
actual preferences of managers: they exaggerate their difference from a pivot type who signals
truthfully. When the direct effect dominates, signals are more concentrated around the pivot
type: managers understate their differences. This provides a new theory of costly signaling of
managerial preferences, including both “virtue signaling” and signaling of commercial discipline.

The manager’s preference for a particular activity may stem from a number of sources. One
is personal preferences, which may be shaped by his background and upbringing. A second is
organizational factors such as corporate culture or social norms. For example, if a firm has
issued a purpose statement committing to impact, has a historical reputation for delivering
it, or employs colleagues who value it, the manager may face social or reputational pressure
to deliver impact. Interestingly, our model predicts that improved measurement of impact
(e.g. through superior ES reporting standards) may optimally shift corporate culture away from
impact, as impact can instead be induced through financial incentives. Conversely, improvements
in financial reporting, and thus the effectiveness of profit incentives, may lead boards to place
greater emphasis on impact in public statements, to encourage managers to deliver it. The model
thus rationalizes apparent overcommitment to impact (e.g. through mission statements), even
if impact is poorly measured and may be detrimental to shareholder value. Such a commitment
may reflect an optimal response to the superior measurement of profits.

This paper principally contributes to two literatures: one on performance measurement and
a second on intrinsically motivated agents. Starting with the former, Holmstrom and Milgrom
(1991) show that when some dimensions of performance are easier to measure than others, incen-
tive pay distorts the allocation of effort toward the better-measured dimensions. They thus pre-
dict low-powered incentives across all tasks when tasks are substitutes; in our model, managerial
bias towards one dimension enables high-powered incentives on the other dimension. Holmstrom
and Milgrom (1991) instead propose job design as a solution: assigning easy-to-measure tasks to
one agent, who is given strong incentives for all tasks, and difficult-to-measure tasks to another
agent alongside weak incentives. Our model features a single resource-allocation decision across
multiple activities, so job design is not a solution; it is thus particularly applicable to managers
who are responsible for several functions. Baker (1992) considers a single performance measure
and finds that optimal incentives are weaker when this measure is less closely aligned with the
principal’s objective.

Moving to the literature on intrinsically motivated agents, Akerlof and Kranton (2000, 2005)
and Fischer and Huddart (2008) show that an agent who identifies with the principal’s goals
or follows norms that promote high effort does not need strong financial incentives. Besley
and Ghatak (2005, 2006, 2018) show that, in a market equilibrium, firms hire agents whose
preferences accord with their mission, allowing the agency problem to be mitigated at lower

cost. We instead show that asymmetric measurement can make congruence suboptimal: the



principal may prefer a manager who is biased toward the worse-measured activity.

Our paper is closest to work showing that some bias can be valuable. Prendergast (2007)
shows that appointing biased agents (those who place greater weight on a particular dimension
than the principal) can increase effort in a model without financial incentives, so firms should
choose agents whose biases are suited to the task at hand. Prendergast (2008) introduces
financial incentives on a single aggregate performance measure, with symmetric mismeasurement
across dimensions, and finds that incentives are lower for more biased (intrinsically motivated)
agents. The firm hires a different agent to focus on each task, with a bias suited to that task. We
consider a single resource allocation decision across two activities that are separately measured
and incentivized, with measurement quality differing across dimensions. This asymmetry leads
the principal to optimally appoint a manager biased toward the worse-measured dimension. Bias
therefore plays an additional role: whereas in Prendergast (2008) it substitutes for monetary
incentives weakened by imperfect performance measurement, here bias toward one dimension
also enables stronger incentives on the other by counteracting the resource misallocation induced
by asymmetric performance measurement.

Bénabou and Tirole (2016) study a setting in which one task is contractible and the other
is not, and must therefore be induced through intrinsic motivation. When intrinsic motivation
differs across agents and is privately observed, they show that agents with greater motivation for
“Impact” than other agents select weakly lower incentives for “profits” (using our terminology).
Because effort across tasks is substitutable, stronger profit incentives draw effort away from the
intrinsically valued impact task; more impact-motivated agents therefore value such incentives
less. In contrast, we show that impact-motivated managers receive stronger profit incentives,
because their impact motivation mitigates distortions induced by profit incentives.

The idea that a leader whose preferences differ from the principal’s can create value also
appears in the literature on managerial vision. Rotemberg and Saloner (2000) show that a
“visionary” CEQO biased toward a particular strategy encourages employees to invest in that
strategy. In Van den Steen (2005), a manager with strong beliefs attracts like-minded employees,
improving motivation and coordination. In these papers, bias creates value through its effect
on employees and is directed toward the activity that requires encouragement. In our model,
bias creates value through improving incentive design and is directed toward the worse-measured
activity.

Finally, our paper is related to research on the consequences of managers focusing on narrow
financial metrics. Aghion and Stein (2008) and Ben-David and Chinco (2026) study settings in
which managerial decisions are shaped by metrics such as profit margins or short-term EPS, even
though they are imperfect proxies for firm value. We show that tying incentive pay to these
proxies may be efficient, despite their incompleteness, if managers have intrinsic preferences

towards other performance dimensions.



2 Model

We consider a principal-agent model of resource allocation. A risk neutral principal hires

a risk neutral agent (manager) who receives private information about the productivity of po-

1

tential allocations of the firm’s resources." The principal may be a board acting on behalf of

shareholders, an investor, or the firm itself; for ease of exposition, we often refer to the principal
as “the firm.” The firm produces unverifiable output V; on two dimensions ¢ = 1,2. On each di-
mension, there is a contractible performance measure P;. Output and performance are affected
by a non-contractible allocation decision, a. This decision can reflect the allocation of time,
money or other resources, or the choice of strategy. As in Baker (1992), output and performance

are also affected by shocks € = {€}, €4, €}, €5} which are privately observed by the manager:

Vi(a, €) = ae} and Vo(a,€) = (1 — a)e; (1)
and  Py(a,e) = (1 —a)éh (2)

Pi(a,€) = ae}

For i € {1,2} and j € {v,p}, the random variable ez has a standard deviation 05, and a mean
f ] = 1. The correlation coefficient between output and measured performance

. . . cov(e?,e? . .
on dimension ¢ is: p; = % > 0. Throughout the main analysis, we assume o} > 0 and

i1

o? > 0. Shocks to performance and output are independent across dimensions, so that:?

normalized to E [e

cov(e;,€;) =0 and cov(e),e;) =0  Vi#j.

1

The manager makes a single resource allocation decision, a, which affects both outputs and

3 This differs from the multitasking framework, in which a manager

performance measures.
chooses separate effort levels for each task. While both frameworks allow activities to be sub-
stitutes, they differ in several ways. First, in a multitasking model, individual tasks can in
principle be allocated to different agents (Holmstrom and Milgrom (1991); Prendergast (2007,
2008)). By contrast, the resource allocation model features a single decision involving a trade-off
across multiple dimensions, making it particularly applicable to managers responsible for several
activities. Second, multitasking models typically assume that the principal knows which actions
are desirable (higher effort on each task) and intrinsic motivation helps induce them. Here, the

principal does not know which allocation is optimal, as it depends on the agent’s private infor-

!Private information may be interpreted literally; alternatively, it may refer to public information that the
manager assesses using his unique expertise. For example, an experienced CEO may observe industry trends and
use them to determine the optimal scale of investment.

2This does not imply that performance will be independent across dimensions: increasing a improves Vi at
the expense of V5. Instead, we are only assuming that shocks to performance are independent across dimensions.

3For tractability, we do not restrict a € [0,1]. Note that a < 0 could be interpreted as the firm not spending
any resources on impact, but instead having a harmful impact to increase profitability, whereas a > 1 could be
interpreted as the firm raising financing to spend more than its existing resources on impact.



mation. As a result, rather than helping to implement the principal’s preferred actions, bias can
distort the agent’s decision rule. The desirability of bias is thus a priori unclear. Third, with a
single action, preferences over allocations can be summarized by a single parameter, making it
straightforward to compare the principal’s and manager’s preferred allocations.

The firm’s objective function is:

E (Vi(a,€) + Va(a,e) — W(a,€) — g(a—ozp)2 (3)
where W (a, €) is the manager’s payment, and k£ > 0. The last term captures the cost to the
principal of deviating from a baseline resource allocation ap, which may reflect adjustment costs
(e.g., if ap represents a historical or approved allocation), or board or investor preferences.

Because V; and V5, are noncontractible, so is the firm’s objective. One application is where the
objective function is long-term shareholder value, with V; and V5 capturing distinct contributors
to it and P, and P, being interim proxies. For example, the dimensions may be innovation and
profitability, with the proxies being patent counts and accounting earnings. Long-term value
may not be fully reflected in contractible performance measures (such as the stock price) for
many years — for example, the market may be unable to value innovation in the short term.
Moreover, it may be infeasible or inefficient to defer all managerial compensation until that
value is fully reflected in the stock price, because the manager values interim consumption.*
The assumption that long-term shareholder value cannot be fully contracted upon is standard
in models of managerial myopia, where the manager is instead evaluated using short-term per-
formance measures (Narayanan, 1985; Stein, 1988, 1989; Bebchuk and Stole, 1993). In reality,
executives are given equity with vesting periods of 3-5 years (Gopalan et al., 2014; Edmans,
Fang, and Lewellen, 2017), so compensation is not conditioned entirely on the eventual real-
ization of long-term shareholder value. Online Appendix A shows that the optimal incentives
and bias are unchanged if there is a contractible but imperfect interim proxy of the principal’s
objective, such as the short-term stock price. If the principal’s objective were contractible, the
agency problem would be simple to address as the principal could contract directly on it. A
second application is where V; and V5 capture profits and impact, both of which shareholders
value, as in models of responsible investing. Finally, the firm could be an organization with
non-financial objectives, such as a hospital that values prevention and cure, or a university that
values research and teaching.

As in Baker (1992), the firm offers a linear incentive contract {5, by, by} such that the man-

4Dynamic agency models formalize this limit to deferral. DeMarzo and Fishman (2007) and DeMarzo and
Sannikov (2006) assume that the manager has a higher discount rate than investors, making prolonged deferral
of compensation costly.



ager’s payment is equal to:
Wi(a,e) =S+ by Pi(a,€) + byPs(a,€) (4)

Linear contracts are a standard assumption in the literatures on performance measurement
(Baker (1992)) and intrinsic motivation (Fischer and Huddart (2008), Prendergast (2008), Bénabou
and Tirole (2016)). They allow incentives for a task to be captured by a single parameter, b;,
allowing for clear results on the link between incentives and bias (the focus of this paper), as
well as straightforward comparative static analysis. The Online Appendix provides one potential
microfoundation: if the manager can induce mean-preserving spreads or contractions of the per-
formance measure distributions, then he can game any nonlinear contract. Only linear contracts
are robust to such manipulation, as shown by Barron, Georgiadis, and Swinkels (2020).

The manager’s reservation utility is U. Given a contract {S,b;, by} and resource allocation

rule a(e€), his expected utility is:

c

E[S+biPi(a.€) + by Pa(a,€) = 5 (a - aM>2] , (5)

where ¢ > 0 parameterizes the cost to the manager of deviating from his preferred resource
allocation aj;. The manager has preferences over the resource allocation decision, similar to
models of motivated agents (e.g., Akerlof and Kranton (2005); Besley and Ghatak (2005)).
Empirically, there is a large body of evidence that agents have nonpecuniary preferences over
actions, and that such preferences are heterogeneous across individuals (e.g., Cassar and Meier
(2018), Fehr and Charness (2025)). There is a continuum of different managers that the firm
can hire, each of whom has a different oy, where ays € [oas, @ay]. If the firm and manager’s
baseline resource allocations are the same (), = ap), we say that the manager is “congruent”
or “unbiased”. We assume that ap € [oay, @], so that a congruent manager is available. We
use “bias” to refer to the difference between a; and ap, e.g., if ap; > ap, the manager is biased
towards dimension 1. In the baseline model, managerial preferences «,, are observable to the
firm, as in standard matching models (e.g. Gabaix and Landier (2008), Tervio (2008)). Section 5
considers the case in which preferences are unobservable and managers can signal them through
costly actions.

The firm chooses the contract {S,b;, by} to maximize its objective function in equation (3),
subject to the manager’s incentive constraint (he chooses a to maximize (5)) and participation
constraint (his expected utility is at least UU). The sequence of events is as follows. First, the
firm chooses a manager with preferences «y; and offers him a contract {S,b1,b2}. Second, the
manager accepts or rejects the contract. Third, if he accepts the contract, he privately observes

the shocks €, chooses the allocation a, and is paid according to the realized performance measures



P1 andPQ.

3 Analysis

This section solves for both the type of manager that the firm hires and the compensation
contract that it offers. We begin by characterizing the first-best, which arises when the resource
allocation a is contractible and there is no asymmetric information (i.e. the principal observes
the state €). Then, the principal can dictate a state-contingent allocation a(€) and pays a fixed
wage w. She chooses the resource allocation a(€) and the manager’s type aj; to maximize her

expected payoff subject to the manager’s participation constraint:

k
max [E {aefjt(l—a)eg—w——(a—ap)Q (6)
a(e),an 2
st. E [w - g(a — aM)Z] >U. (7)

The participation constraint will bind at the optimum. Substituting for w from the binding
participation constraint into the objective function, and optimizing pointwise over a for each

realization of €, yields the first-best state-contingent allocation:

FB(g) cay + kap + €] — €

€) = : (8)

“ c+k

Substituting back into (6) and optimizing over «y; shows that the principal hires a congruent
manager, i.e. aj; = ap. Intuitively, this minimizes the manager’s expected disutility from
deviating from his preferred resource allocation, which must be compensated to satisfy his par-
ticipation constraint; there is no benefit to hiring a biased manager as the allocation a can be

dictated anyway. Then, the first-best allocation is:

FB €] — €
aP(e) = ap + I )

The allocation depends on the output shocks €/ and €, not the performance shocks €] and
5. The wedge between output and measured performance, which is the main friction in the
second-best, is irrelevant in the first-best when the principal observes € and directly controls a.

We now study the second-best outcome when the resource allocation decision is non-contractible.
We solve the model backwards, starting with the manager’s resource allocation decision, then
deriving the optimal contract, and finally solving for the manager’s bias ay; that the firm prefers.

We start by deriving several preliminary results.

10



Lemma 1 For a given contract {S,by,by}, the manager chooses the following resource alloca-
tion: bP bl
€, — boe
a= oy + i B
c

The optimally chosen resource allocation is additive in two terms. The first is the manager’s
baseline resource allocation «,s, which he would choose in the absence of financial incentives. The
second term captures the deviation from this baseline level due to his information and incentives,
scaled by the deviation cost ¢. Stronger incentives on dimension 1 (b;) have two effects. First,
they increase the manager’s expected allocation to dimension 1. Second, they make his allocation
more responsive to his private information: the increase in a is greater when €] is higher.
Incentives are thus valuable because they increase information responsiveness, but distortionary
because they shift the expected allocation. Importantly, this responsiveness is to the effect of
the allocation on measured performance €] rather than output €}. The distinction between €
and €] means that strong incentives for a poorly-measured dimension can be distortionary: the
manager may increase a if €] is high, even if €! is low. For example, a bank manager may increase
the number of loans even if the quality of such loans is poor, a hospital may conduct more tests
even if they do not improve patient health, and a professor may design a course to improve
teaching evaluations at the expense of learning quality. The effects are symmetric for dimension
2: stronger incentives by reduce the expected allocation a and make it more responsive to €b.

Lemma 2 determines the optimal incentives for both dimensions of performance. We use
“incentive gap” to refer to the difference between incentives on dimensions 2 and 1, by —b;. The
fixed wage S is set to keep the manager at his reservation utility given the incentives derived in

Lemma 2.

Lemma 2 The optimal sensitivity of pay to performance on both dimensions is:

c <p10f0f (052 + 1) + pa0hol + b’k (ap — aM))

c+k) (0{)2052—1—0 + ob?

(
c (pQJQJ (0’ 2y 1) + profo? 4+ 0%k (an — ap)>
: (11)
(k) (003" + of +07’)

The incentive gap is given by:

D p2 D p2 p2 p2
¢ |paoholol” — profoiol” + k(o 4+ o57) (aar — ap)

(c+ k) <0f20§2 +o” + 08 >

172 - b1 - (12)

Lemma 2 shows that incentives for dimension 7 are shaped by three forces. First, holding

11



oy fixed, incentives b; are increasing in p;o?, similar to Baker (1992).° They are higher for a
dimension that is well-measured (high p;), and has greater uncertainty o} about the production
technology, as the latter makes it particularly valuable to make the manager responsive to his
private information.

Second, holding ay fixed, incentives b; are increasing in p;o}, as this increases incentives for
dimension 7j; incentives for dimension ¢ therefore rise to avoid distortions. This is a standard
effect when tasks are substitutes so that the balance of incentives matters. Thus, improvements
in performance measurement on one dimension increase incentives for both dimensions — a
spillover effect.

Third, incentives depend on the manager’s bias, ap; — ap. When the manager is biased
towards dimension 1 (s > ap), incentives decrease on dimension 1 and increase on dimension
2: the reverse is true if ap; < ap. Intuitively, the manager’s intrinsic preferences for a dimension
substitute for explicit incentives.

Proposition 1 delivers the main result of the paper: the firm’s optimal choice of the manager’s

preferences a;;.%

Proposition 1 The firm appoints a manager with the following preferred resource allocation:

e
an  if oy > o p v P2 p v P2
. - — * P2020201 — P1010103

ay =14 ay  ifahy, € laa,ang] where oy = ap +
C(

p2 p2 p2 p2) p2 p2 ’
. g7 O + 0o + o + kO’ (X
(%4 1 OC*M < Qpnp 172 1 2 1 >2

For interior solutions (ay = o), the manager’s preferred resource allocation oy is increasing
. . . ) 2 . . . .
in po and decreasing in py. If pooholol” > prolotol” (i.e. o, > ap), then ayy is decreasing in
c and k.

For ap € (o, @ar), the firm appoints a manager with ap; > ap if and only if:

oy oy
— > —. 13
pQO_g P1 O{) ( )

The type of manager hired depends on the firm’s performance measurement system. The firm
appoints a manager biased towards dimension 1 (ayp; > ap) if performance on dimension 2
is sufficiently more informative about output than performance on dimension 1, as captured
by condition (13). A higher correlation coefficient p; means that measured performance more

closely tracks output, higher output volatility o} increases the value of the manager’s private

®While the first term contains p;o?c?, performance variability o? enters elsewhere in b;, so its overall effect is
ambiguous.

61n section 4, where we take into account the scarcity of any given managerial type, the firm does not choose
ar, so corner solutions do not arise.
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information, while higher performance volatility o; reduces the informativeness of measured
performance about output. (We henceforth refer to the full ratio pZZ—i as the use “scaled quality”
of performance measurement on dimension i.) Hiring a manager i)iased towards dimension 1
allows the firm to provide strong incentives on dimension 2, to make the manager more responsive
to his private information, while relying on the manager’s bias to mitigate excessive neglect of
dimension 1. The optimal bias will be greater when output volatility on both dimensions is
scaled up by the same amount, i.e., when the manager’s private information matters more. The
optimal bias is decreasing in ¢ and k. When the manager’s deviation cost c¢ is higher, then he
is less responsive to incentives, reducing the need for bias to correct the distortion caused by
asymmetric measurement and thus asymmetric incentives. When the firm’s deviation cost k is
higher, it wants a less biased manager because bias shifts him away from the firm’s preferred
allocation.

In contrast, if pgj—é = plz—ﬁ, then the firm optimally hires a congruent manager (ay = ap).
Thus, it is asymmetr; in the 1scaled quality of performance measurement, rather than imperfect
measurement per se, that makes bias optimal. Performance measurement can be imperfect
on both dimensions, but congruence remains optimal if the two dimensions are equally well
measured.

One application of Proposition 1 is to the case in which the first dimension is impact and the
second is profitability. Assume that profitability is well-measured due to accounting standards,
and that impact is poorly measured because it is difficult to quantify and the relevant measures of
impact are inconsistent across firms. If (13) is satisfied, then the firm optimally hires a manager
biased toward impact, i.e. ay > ap.

A second application is to product design, where the two dimensions are high quality and
low cost. If cost is measured more accurately than quality, then pQ% is high and pl% is low.
The firm then optimally hires a product manager biased towards quality.

Plugging the optimal managerial choice from Proposition 1 into the incentives of Lemma 2

gives the incentives as a function of exogenous parameters. They are given by Corollary 1.

Corollary 1 Suppose that oy, lies in (a_M, W). When the firm appoints this optimal manager,

centives are:

p2 P v c P v p v
oy p1010] + o7 (p10707 + p20503)

bl =cC (14)
c (0?2052 + 0f2 + J§2> + k’afzaéﬂ
p2 ) c P v P v
o 0505 + — 0101 + po050

b2 — 1 P20309 c+k (pl 1¥1 P204 2) (15)

p2 _p2 p2 p2 p2_p2
c(al oy +o0y +05 )+ koyTog
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and the incentive gap 1s:

p v _p2 p_v D2
C<P2020201 _91010102>

bg—blz :C((I}(M—O[p). (16)

p2 _p2 p2 p2 p2 _p2
c(al oy +oy +oy )+ koo

Incentives b; are increasing in measurement quality py and po, oulput volatility o} and o¥, the

manager’s deviation cost ¢, and decreasing in the firm’s deviation cost k.

Corollary 1 provides comparative statics when the preferences of the manager o}, are opti-
mally chosen, rather than holding o, fixed as in Lemma 2. As in Lemma 2, incentives on each
dimension increase with both measurement qualities p; and ps and both output volatilities o7
and 5. They also increase with the manager’s deviation cost ¢, because stronger incentives are
required to induce a less responsive manager to use his private information. By contrast, they
decrease with the firm’s deviation cost k: when departures from the firm’s preferred allocation
are more costly, inducing responsiveness to private information becomes less valuable.

Equation (16) links managerial selection and incentive design. When dimension 2 is suffi-
ciently better measured that (13) holds, the firm appoints a manager biased towards dimension
1 and offers stronger incentives on dimension 2. Comparing equation (16) with the incentive
gap under a congruent manager (by setting a; = ap in equation (12)) shows that appointing
the optimal biased manager allows the firm to use a larger incentive gap. This gap shifts the
manager’s expected allocation towards dimension 2, while his bias shifts it towards dimension
1. For an interior solution, Lemma 1 shows that these two effects exactly offset in expectation,
so that Ela] = ap. Thus, managerial selection and incentive design are complements: by ap-
pointing a manager biased toward the worse-measured dimension, the firm can tailor incentives
more strongly to differences in measurement quality while preserving its preferred allocation on
average.

Proposition 2 studies the benefit to the principal from hiring the optimal manager rather than
a congruent manager, i.e. the value of a non-value-maximizing manager. This is of particular
interest to a firm with an incumbent congruent manager that faces a switching cost of replacing
him with the optimal manager. We define A = o)y — ap as the manager’s bias for dimension 1

and A* as the optimal bias, i.e. A when «;; is as in Proposition 1.

Proposition 2 Suppose the unconstrained optimum o, in Proposition 1 lies in (aar,or). The

principal’s gain from hiring the optimal manager rather than a congruent manager is given by:

T TI, — k(paoboyol® — 010]132011’252)2 > 0. (17)
2(c+k)(eD + ko 05")D

_ p2 p2 p2 p2 0’5 a'i’ . . .. . . v .
where D = oy 05" +o0y +o05". If P25t > P1bs this gain is increasing in ps and o5 and decreasing

14



in p1, 0y, and c. The gain can also be expressed as:

T -, — (c+k)(cD + k0f20§’2)D(b2(A*) by (0))". (18)

1
2c2ko?

The gain is zero if and only if p12—£ = pQZ—g, as then aj; = ap from Proposition 1: congruence
is optimal. If py080¥0? > pyoPovol”, then the firm optimally hires a manager biased towards
dimension 1, and the gain is directly proportional to (by(A*) —by(0))?, the square of the increase
in incentives for dimension 2 from hiring the optimal manager rather than a congruent one.
Equation (18) highlights the key mechanism of the paper: bias creates value by allowing the
principal to use more asymmetric incentives.

The comparative statics are as follows. Without loss of generality, we consider the case in
which dimension 2 is sufficiently better measured than dimension 1, i.e. pyobolo?® > piofolah?.
The gain is increasing in py and oy. When dimension 2 is better measured, or the manager’s
private information on dimension 2 is more valuable, the firm wishes to give stronger incentives
for dimension 2. This increases the value of the manager’s bias towards dimension 1 as a
counterweight. In contrast, the gain is decreasing in p; and oj. When dimension 1 is better
measured, or private information on dimension 1 is more valuable, the firm provides stronger
incentives for this dimension. Since incentives already direct resources towards dimension 1,
preferences for dimension 1 are less valuable. The gain is decreasing in the deviation cost c. A
higher cost makes the manager less responsive to financial incentives. This reduces the distortion
caused by asymmetric incentives and thus the need for correction through bias.

Our results imply that firms benefit from a broad managerial pipeline (high @7 — a,/) rather
than only candidates with ajp; = ap. Performance measurement technologies and the value of
private information may change over time, making different manager types optimal in different
circumstances. This is relevant for a company’s succession planning: it is valuable to develop
a diversity of potential successors rather than only those in the same mould as the CEO. It is
also relevant for business schools that train the next generation of managers: there is value to
developing executives with a range of preferences, including preferences for impact rather than
only shareholder value.

In summary, the precision of performance measurement and the value of the manager’s
private information on each dimension determine which manager is hired and the sensitivity of
pay to performance. When performance is a good measure of output on dimension i, or private

information on dimension ¢ is valuable, the manager should be highly responsive to his signal,
p

€;, and so incentives b; should be high. To avoid excessive resource allocation to dimension i
at the expense of dimension j, the principal optimally appoints a manager biased towards the

latter.
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4 Matching in Competitive Markets

We now extend the model to a continuum of firms that differ in their performance measure-
ment, while retaining a continuum of managers with heterogeneous preferences. This analysis
allows us to study the matching between firms and managers, as well as which managers re-
ceive the highest rents (in the single-firm model, the manager receives his reservation utility).
We also show that, unlike the single-firm model, managers biased towards one dimension need
not receive weaker incentives for that dimension, because they may be matched with a firm
that measures the other dimension more precisely, which raises incentives on both dimensions

through the spillover effect.

4.1 Setup

There is a continuum of managers who differ only in their preferred resource allocations o ;:
the type of manager 7, oy, is distributed on [a,,, @y with CDF F,,, and PDF f,,,. There is a
continuum of firms that differ only in the quality of their measurement of dimension 1, p;: the
type of firm 4, pi, is distributed on [p, p] with CDF F, and PDF f,. We assume that f, and fq,,
are continuous and bounded above and below away from zero on their supports.

The quality of measurement of dimension 2, p,, is common across firms. This allows firms
to be indexed by a single parameter, pi. One application is where dimension 2 is profit, which
is measured relatively uniformly due to accounting standards, and dimension 1 is impact, the
measurement of which varies substantially depending on the nature of impact activities. Im-
portantly, we do not make any assumptions on py compared to p and p, i.e. we do not assume
that dimension 2 is better or worse measured than dimension 1. Where there is no ambiguity;,
we will use “measurement” or “measurement quality” to refer to the measurement of dimen-
sion 1, p}, since py is common to all firms, and “preference” for the manager’s preference for
dimension 1. Since volatilities are common across firms, for tractability we additionally assume
that all output and performance volatilities are equal, and normalize this common volatility to
1. Finally, to ensure that b; and by are nonnegative for any firm-manager pair, we assume that
k(@ — o) < p+ po.

We consider a matching model with equal masses of firms and managers and transferable
utility. Let Y'(p1, p2;aps) denote the total surplus from a firm-manager match — the firm’s

objective function plus the manager’s expected utility. It is given by:

k c
Y (p1,p2; o) =E V1+V2—§(a—04P)2—§(a—04M)2 (19)

when the firm optimally chooses (b1, b) and the manager optimally chooses a.

The firm maximizes its own payoff by maximizing joint surplus Y and then setting S to give
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the manager his competitive equilibrium wage. As the fixed wage S is unrestricted, the model is
a matching model with fully transferable utility. The equilibrium of the model is such that: (i)
all firm-manager matches are stable, i.e., no firm and manager who are not matched with each
other can both improve their payoffs by matching; (ii) all firms offer the contract (b1, b2) that
maximizes the joint surplus Y (p1, p2; apr), with the fixed wage S set to give the manager his
competitive equilibrium payoff; (iii) all managers choose the optimal resource allocation given
their contracts.

Stable matching determines rent differences but leaves the division of aggregate surplus
between firms and managers indeterminate. We select the equilibrium in which the least-valued

manager’s participation constraint binds:

min U(ay) = 0.
am

This selection arises, for example, as the limit of a market with an arbitrarily small excess supply

of managers.

4.2 Matching equilibrium

The matching assignment depends on the cross-derivative of the surplus with respect to the
two matching variables (Becker (1973), Legros and Newman (2007)), which is given in Lemma
3.

Lemma 3 The surplus of a match Y (p1, p2, anr) is submodular in p1 and oy :

62Y(p17 P2, aM)
8p18aM

< 0. (20)

The negative cross-derivative means that a manager with stronger preferences for dimension
1 (higher ajy) generates more surplus at a firm with weaker measurement of dimension 1 (lower
p1). Intuitively, strong preferences and weak measurement are complements, because the former
compensate for the latter. Conversely, a firm with good measurement of dimension 1 does not
need a manager biased towards it, because it can instead rely on financial incentives.

Submodularity in a matching model with transferable utility leads to negative assortative

matching, as illustrated in Proposition 3.

Proposition 3 The matching equilibrium involves negative assortative matching: firms with
high p% are matched with managers with low oi,. The matching function pi(aar), which gives
the type p\ of the firm matched with a manager with type oy, is strictly decreasing and given
by:

pr(aiy) = 7 (1= Fuy, (aly). (21)
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Firms with the best measurement of dimension 1 (highest p;) hire the managers with weakest

preferences for that dimension (lowest ayy), because of the complementarity shown in Lemma 3.

4.3 Equilibrium rents

We now characterize the rents earned by different managers in the matching equilibrium.

The rent U(ay) of a manager with type oy, is defined as:

Ulay) =E|W(a,e) — g(a - aM)z‘aM} -U (22)
where a is optimally chosen.

Proposition 4 The marginal rent of a manager with type apy 18:

k

e =50

(p2 — pr(an) — B+ k) (am — ap)), (23)
and the rent schedule is:

Ulans) = Ulay) +

M [ k(pr = pi(w))  k(3c+ k)
/ { 3(c+k) B 3(c+ k) (x — ap)} dz. (24)

apm

With equal masses and transferable utility, the conditions for stable matching determine each
side’s payoff only up to a common additive constant. We normalize payoffs by setting the rent
of the least valued type to zero. In the integral above this pins down U(ays). The marginal rent
is higher if the firm has worse measurement for dimension 1 (lower p;), which increases the value
of managers with stronger preferences for dimension 1. It is also higher if dimension 2 is better
measured (higher ps): a manager with stronger preferences for dimension 1 is more valuable
when higher incentives can be provided on dimension 2. Ceteris paribus, the marginal rent is
lower if the manager is more biased, because of the higher deadweight loss from misallocation.

The rent function U(ayy) is generally non-monotonic: agents with extreme biases (very high
or very low «ys) may earn lower rents than agents with intermediate biases, depending on the
distribution of firm types and model parameters. We can derive a closed-form characterization

when firms’ measurement p; and managers’ preferences «ay; are uniformly distributed.

Corollary 2 Assume py ~ Ulp,p|, an ~ Ulan, @], ap € (an, @ar), (3¢ + k)(ap — anr) >

p— p2, Bc+ k)@ — ap) > py — p, and that the slope of the matching function satisfies:
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(i) The rent function Ul(ayy) is single-peaked. The highest-earning manager has type Qyy, the
unique solution to:
p2 — pi(0r) = (3¢ + k) (o — ap), (25)

where pr(an) = p — m(an — aag) is the matching function;
(i) apr > ap if and only if profit is better measured than impact at the firm matched with oy,

i.e., pa > p1(Qinr).

Corollary 2 characterizes the manager who earns the highest rent. The condition on the
slope of the matching function ensures that the rent function is strictly concave, while the two
endpoint conditions ensure that its unique maximizer is interior. Equation (25) reflects two
opposing forces. The left-hand side is the measurement advantage of profits over impact at the
firm matched with the manager, which increases the value of preferences for impact. The right-
hand side captures the cost of the manager’s bias relative to the principal, which increases with
the deviation costs ¢ and k. Thus, managers with too little impact bias do not fully compensate
for poor impact measurement, while those with too much bias create excessive resource-allocation
distortions. The highest-earning manager balances these two forces.

Part (ii) determines the direction of this bias: the highest-earning manager is biased towards
impact (ap > ap) if and only if profits are better measured than impact at his matched firm.

A sufficient condition is

p2 > pi(ap) = p—m(ap — an). (26)

This condition compares profit measurement with impact measurement at the firm that would
be matched with a congruent manager. If profits are better measured at this benchmark firm,
managers with stronger preferences for impact than the principal earn the highest rents.

We now consider two examples that allow us to solve numerically for the manager’s rent as

a function of his preferences.”

Example 1 Assume p; ~ U[0.3,0.7], po = 0.9, ap ~ U[0.3,0.7], ap = 0.5, c =k = 1. The

highest rent is earned by &y = 0.63, which is above ap = 0.5.

Example 2 Assume p; ~ U[0.1,0.4] while all other parameters are unchanged. Measurement
of dimension 1 is worse than in Example 1. The highest rent is now earned by oy = 0.7, a

manager with even stronger preferences for dimension 1 than in Example 1.

Figure 1 depicts the two rent schedules. In Example 1, dimension 1 is measured more poorly,
and so the highest rent is earned by a manager biased towards dimension 1. However, this bias

is interior: ay; < @j7. In Example 2, measurement of dimension 1 is even poorer, increasing the

"Example 1 satisfies the conditions of Corollary 2, whereas Example 2 illustrates a boundary maximizer.
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Figure 1: Comparison of rent schedules for managers with different preferences a;; under dif-
ferent measurement quality for dimension 1. The solid blue line is the agency rent in Example
1 with p; € [0.3,0.7]. The dashed red line is the agency rent in Example 2 with p; € [0.1,0.4].

demand for managers with stronger preferences for dimension 1. This raises rents overall, as the
least valuable manager type must still be willing to participate, with a rent of zero. Now the

highest rent accrues to the manager with the most extreme bias: a,; = agy.

4.4 Equilibrium incentives

Having solved for the firm a manager works for and the level of rents he receives, we finally

study the incentives he is given. From Lemma 2, incentives are given by:

C (201 + p2 — ]{ZA)

RS (27)
_c(pr+2p2 + EA)
by = 3(c+k) ‘ (28)

To study how the manager’s type affects incentives, we take the total derivative with respect to

oy, which yields:

dbl C ’
dbs

The effect of the manager’s type on incentives can thus be decomposed into two components.
The first is the direct effect holding the matched firm constant, which is given by the first
term in square brackets. As in the single-firm model, a manager biased towards dimension 1

receives weaker incentives on dimension 1 and stronger incentives on dimension 2. The second

20



is the sorting effect: the manager will be matched with a firm that measures dimension 1 less
accurately: p} (ap) < 0 due to negative assortative matching. Such a firm provides weaker
incentives on dimension 1, and also on dimension 2 due to the spillover effect in Lemma 2. This
reinforces the direct effect for b; (both terms in square brackets are negative) but counteracts

the direct effect for by. The overall effect is given in Proposition 5:

Proposition 5 At any ayy, the equilibrium incentive by(ayy) is strictly decreasing in apy. The
equilibrium incentive by(cupr) is locally increasing in cpy if k > —p'(anr), and locally decreasing
if k < —pi(awm).

Consider two managers with types ol > af,. Manager H always receives weaker incentives
for dimension 1 than manager L. He receives stronger incentives for dimension 2 if k£ > —p/ (ap)
holds for all ays € [ad;, all], and weaker incentives if k < —p/ (axs) holds for all ays € [ad;, of].

The direct effect is increasing in the firm’s adjustment cost k. A biased manager (high A)
allocates too many resources to dimension 1. This is more costly to the firm when £ is high,
so it responds by providing strong incentives for dimension 2: in equation (28), by is increasing
in KA. The sorting effect is increasing in the slope of the matching function —p) (). From

Proposition 3, we have

faM (aM>
fo (p1 (OKM)).

This is large when variation in firm measurement is high relative to variation in manager pref-

—p (o) =

erences. When p; and ay; are both uniformly distributed, this becomes:

—ph (o) = =

The slope is then constant, so the comparison between any two types reduces to k = Tj:iM. If
p — pis large and aj; — ayy is small, managers with only slightly different preferences will be
matched to firms with substantially different measurement, leading to a large sorting effect.
Proposition 5 shows how endogenous matching can either preserve or reverse the single-firm
relation between managerial bias and incentives in Lemma 2. If the direct effect dominates,
managers with stronger preferences for dimension 1 receive higher incentives for dimension 2, as
in the single-firm model — even in a market equilibrium with heterogeneous firms and managers.
If the sorting effect dominates, the relationship in Lemma 2 reverses. Managers with stronger
preferences for dimension 1 are matched with firms that measure dimension 1 poorly, which
weakens incentives on dimension 1 and, through the spillover effect in Lemma 2, also weakens
incentives on dimension 2. This prediction of weak incentives on both dimensions is generated by

matching rather than by the standard multitasking channel. Conversely, managers with weaker
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preferences for dimension 1 are matched with firms that measure dimension 1 well and therefore
receive stronger incentives on both dimensions.

Although matching can reverse the relationship between managerial bias and the level of
incentives on the better-measured dimension derived in the single-firm model, it cannot reverse
the relationship between bias and the incentive gap. Subtracting equation (27) from (28) yields:

by — by = —— 52 = pr(aan) + 2k(an — ap)].

3(c+k
Since p}(apr) < 0 from Proposition 3,

dibp—b)) ¢ /
doy o 3<C—|— k}) [Qk - p1<aM)] > 0.

Thus, managers with stronger preferences for dimension 1 always receive relatively stronger
incentives on dimension 2.

Figure 2 illustrates these two regimes using the same parameter values as in Example 1,
except for k. In Panel A, with £ = 2, the direct effect dominates: managers with stronger
preferences for dimension 1 receive higher incentives for dimension 2 and weaker incentives for
dimension 1. In Panel B, with £ = 0.5, the sorting effect dominates: they receive weaker

incentives on both dimensions.
Panel A: k=2 Panel B: k = 0.5
0.30
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Figure 2: Equilibrium incentives b; and by as a function of managerial preferences a;y.

5 Unobservable Managerial Types

This section considers the case in which managers’ types are unobservable but can instead
be signaled through a costly action. We characterize the conditions under which the signal is

credible, in which case the matching outcome derived in Section 4 continues to obtain.
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Formally, we now assume that «,; is the manager’s private information. In addition, prior
to matching, each manager publicly chooses an observable activity x € R. Examples include
prior managerial decisions, charitable donations, and volunteer activities. The disutility of this
activity is captured by the same quadratic cost deviation used in the specification of individual
preferences in equation (5):

C(x,ay) = %(m—aM)Q, (29)

where v > 0 can be different from c. Thus, it is costly for the manager to send a signal that
differs from his own type in either direction. The signaling cost satisfies the single-crossing
2
property: 89‘?85]% = —.
Firms observe the activity z, develop a belief 5(x) about the manager’s type, and then enter

the matching market of section 4. We restrict attention to fully separating Perfect Bayesian
Equilibria (“PBE”) with equilibrium beliefs such that g(x(ays)) = ap and the divinity refine-
ment of Banks and Sobel (1987), which for signaling games with a continuum of types selects the
least-cost separating schedule (Ramey, 1996). Each manager decides whether to enter the market
before incurring the signaling cost, so his participation constraint is that his equilibrium utility
net of the signaling cost be at least his reservation utility U. As in Section 4, we continue to
assume normalized volatilities: o} = o] = 0§ = 0§ = 1. The densities f, and f,,, are continuous
and bounded above and below away from zero, and so the matching slope —p) () = %
satisfies 0 < —pj(ap) < 0o. A type-ay manager who sends the signal intended for type t is
matched with firm with performance measurement p;(t) and offered the type-t contract. Before
subtracting his signaling cost, his payoff is U(t) + U + (by(t) — ba(t))(aps —t). We call an agent’s
rent his overall utility (net of the signaling cost) above reservation utility U, and let U(-) be the

rent schedule of Proposition 4.

Proposition 6 There exists 7 > 0 such that, for all v > 7, there is a fully separating PBE in
which:
(i) The signaling schedule x(ayy) is strictly increasing and satisfies:

1

v (z(anr) — anr) @' (anr) = 3 (p2 — pr(aar) — k(an — ap)), (30)

for every interior type apy;

(i1) Firms infer each manager’s type ay correctly from his signal x, so the matching assignment
and incentives by and by are the same as in Section 4. Fixed payments adjust to account for
signaling costs;

(111) The equilibrium signaling cost is C(x(anr), anr), and each type’s rent is equal to:

Ulay) — C(z(apr),an) — min - {U(a) — C(z(a),a')}, (31)

o' €lan o]
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Proposition 6 shows that if the cost of misrepresenting one’s type is sufficiently high, there
exists a fully separating equilibrium in which each manager’s signal uniquely identifies his type.
Firms therefore infer managers’ types correctly, so the same matching assignment and incentives
b, and by, obtain as in Section 4; fixed payments adjust to account for signaling costs.

In equilibrium, if the right-hand side (“RHS”) of (30) is zero for some type within the support
of managerial types, there is a pivot type whose signal is undistorted, i.e. who chooses © = «a,.
This is the type with no first-order gain from being perceived as a marginally different type
(without considering signaling costs). Managers for whom the RHS is positive would prefer to
be perceived as a higher type, while those for whom it is negative would prefer to be perceived as a
lower type, since doing so would give them a match and contract that they value more. If instead
the RHS is positive for all types, the signal is undistorted for the lowest type, because there is
no lower type. The case with a negative RHS for all types is symmetric. Thus, the separating
equilibrium requires misrepresentation to be sufficiently costly. As v approaches infinity, signals
converge to true types and signaling costs vanish in equilibrium, so the observable-type matching
outcome of Section 4 is recovered.

With uniform distributions as in Corollary 2, the RHS of (30) is affine in a;j; and the ordinary

differential equation in equation (30) has a closed-form solution. This is given in Corollary 3.

Corollary 3 With p1 ~ Ulp, p|, an ~ Ulan, @g], matching slope m = T;ffw, and if there

exists g € [ang, pg) such that
p2 — pi(an) — k(g — ap) =0, (32)

the threshold 4 of Proposition 6 is explicit: a fully separating PBE exists whenever

2c(m +2k) 4(k —m)
33
and the signal schedule is affine,
4(m—k)
z(ay) — « :;[ — pi(an) — k(o — ap)] /\:_1+ S (34)
M M 37(1+ N P2 — P1\On M P)|, 9 :

The direction of the distortion depends on m — k exactly as in the matching analysis of
Section 4. With uniform distributions, the slope of the matching function is constant and equal
to m, which captures the strength of the sorting effect: a higher m means that a given change
in managerial type leads to a larger change in the matched firm’s measurement quality. From
Corollary 3, when the sorting effect dominates (m > k), then A > 0 and 2'(ap) =14+ A > 1.

Managers below the pivot type signal below their true types, while managers above the pivot
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signal above them, amplifying differences in stated preferences. When the direct effect dominates
(k > m), then A < 0 and 2'(ap;) = 1 + A < 1. Managers below the pivot signal above their
true types, while managers above the pivot signal below them, compressing signals toward the
pivot. Intuitively, when the firm’s adjustment cost k is high relative to the sorting benefit m,
firms prefer managers whose preferences are closer to their own. Managers therefore signal more

moderate preferences by choosing signals closer to the pivot type.

Example 3 Assume k =2, ps = 0.5, p; ~ U[0.3,0.7], aps ~ U[0.3,0.7], ap = 0.5, and ¢ = 1.
Then m = 1 < k, so the direct effect dominates the sorting effect. The pivot type is 0.5. With
v = 2, condition 33 holds and X\ = —0.211, so (34) gives x(ap) ~ 0.789 apy + 0.106. The signal
slope is below one and x(0.3) =~ 0.343 and z(0.7) ~ 0.658: managers on both sides of the pivot

signal more moderate preferences.

Example 4 Assume k = 0.5 while all other parameters are unchanged. Then m =1 > k, so the
sorting effect dominates the direct effect. We have X = 0.077, and x(ay) =~ 1.077 apy — 0.039.
The signal slope is above one and x(0.3) ~ 0.285 and x(0.7) ~ 0.715: managers signal more

extreme preferences.

Examples 3 and 4 hold measurement heterogeneity fixed and vary only the firm’s adjustment
cost k. When £ is high, the direct effect dominates and signals are compressed toward the pivot;
managers with stronger preferences for dimension 1 receive weaker incentives for dimension 1 but
stronger incentives for dimension 2. When £ is low, the sorting effect dominates and signals are
spread away from the pivot; managers with stronger preferences for dimension 1 receive weaker
incentives on both dimensions.

In sum, the signaling model yields implications for observable managerial behaviour. When
firms value managers with stronger preferences for a particular activity because it is difficult
to measure, candidates have incentives to demonstrate these preferences through costly actions.
If the relevant activity is societal impact, such signals may include charitable donations, vol-
unteering, accepting positions in mission-driven organizations, or pursuing careers with lower
financial rewards. If the relevant activity is profitability or commercial discipline, they may
instead include leading corporate turnarounds or taking difficult decisions such as closing plants
or reducing employment to improve long-run profitability despite their personal unpopularity.
Thus, our model can account for “profit signaling” as well as “virtue signaling”. Conversely,
when firms place greater value on moderation, candidates have incentives to present themselves

as more balanced by avoiding actions that reveal extreme preferences.
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6 Implications

The model yields implications for the joint distribution of measurement quality, managerial

type, incentive contracts, and compensation. This section discusses these implications.

Implication 1 Managerial preferences should be matched to measurement technology. Within
a firm, the manager should be biased toward the worse-measured dimension; across firms, those
with worse measurement of a given dimension should hire managers with stronger preferences

for that dimension.

Implication 1 concerns managerial selection. Empirically, a stronger preference for impact
might be reflected in donations, affiliations, and voting records (Christensen et al. (2017), Di
Giuli and Kostovetsky (2014)). Section 5 provides a signaling microfoundation for these proxies:
they are costly actions whose costs depend on managerial type and therefore shape firms’ beliefs
about managers’ preferences. Exogenous shocks to impact preferences can provide a complemen-
tary source of identification (e.g. Cronqvist and Yu (2017)). Better impact measurement would
be reflected in a higher correlation between impact ratings or scores (Berg, Kélbel, and Rigobon

(2022)), ES reporting standards, third-party verification, or anti-greenwashing enforcement.

Implication 2 A manager who is more biased toward the poorly-measured dimension should

receive weaker incentives on that dimension.

Implication 2 concerns incentives. For example, more impact-motivated executives should
have weaker impact incentives. This prediction holds in both the single-firm model and the

matching equilibrium.

Implication 3 A manager who is more biased toward the poorly-measured dimension should
receive stronger incentives on the well-measured dimension if firms face large adjustment costs
or if there is little cross-firm variation in scaled quality of the poorly-measured dimension relative
to the dispersion of managerial preferences. Otherwise, he receives weaker incentives on the well-

measured dimension.

Implication 3 emphasizes that the effects of performance measurement and managerial selec-
tion on incentives for the well-measured dimension act in opposite directions. The direct effect
identified in the single-firm model of section 3 is that a manager more biased towards impact
will receive stronger profit incentives. The matching model of section 4 identifies a potentially
offsetting effect, which will dominate if there is enough variation in the scaled quality of impact

measurement across firms, or firms’ adjustment costs are low.
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Implication 4 Managers with intermediate biases earn the highest rents when the measurement
asymmetry at their matched firm is sufficiently high (low) relative to their bias for the least (most)
biased managers. When one of these two forces dominates for all manager types, a manager with

an extreme type earns the highest rent.

As highlighted in Corollary 2, the rent can be either monotonic or nonmonotonic in the
manager’s type. A manager’s bias is valuable because it compensates for poor measurement,
but costly because it distorts resource allocation. When firms’ and managers’ deviation costs
are low, the first effect dominates over a wide range and the most biased manager available earns
the highest rent. When they are high, the deadweight loss from bias grows more quickly and

the highest rent accrues to a manager with an intermediate bias.®

Implication 5 Following a market-wide improvement in the quality of performance measure-
ment on one dimension that leaves the ranking of firms unchanged, managers receive stronger
incentives on both dimensions, with the larger increase on the improved dimension, and the

marginal rent of a manager with a stronger preference for this dimension is lower.

If impact performance becomes better measured following mandatory disclosure regulation,
each firm would prefer a manager with a more moderate impact bias, since impact can now be
induced through explicit incentives (they may still prefer some impact bias, if impact remains
worse-measured than profits). However, because the improvement is market-wide and leaves the
ranking of firms unchanged, the equilibrium assignment does not change: all firms’ preferences
shift together, and no firm-manager pair can profitably re-match. What adjusts is the price of
bias: the marginal rent of managers with stronger impact preferences falls. In addition, incentives
become higher-powered on the impact dimension, so that managers are more responsive to their

information, and also on the profit dimension, through the spillover effect of Lemma 2.

7 Applications
We now consider several applications of our model, and discuss the empirical implications in

each context.

7.1 Executive compensation

In some firms, shareholders have a purely financial objective: they seek to maximize long-

term shareholder value. However, long-term shareholder value is non-contractible because the

8The rent-maximizing type satisfies @y = ap + %ﬁ:m, so it lies further from ap when measurement is

more asymmetric and closer to ap when ¢ and k are larger. When it falls outside [aar, @az), the highest rent is

earned by the most extreme available type. A steep matching function also pushes towards a corner, since the
rent schedule is concave only if m < 3¢+ k.
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manager’s consumption needs limit the extent to which he can be given restricted equity. Thus,
he will be paid at least in part on the short- or medium-term stock price. Some business
activities may improve long-term shareholder value but not be fully reflected in the stock price,
such as customer satisfaction (Fornell et al., 2006), employee satisfaction (Edmans, 2011), and
other intangible assets. This is in part because they are poorly measured, which also makes
them difficult to incentivize directly. Our model suggests that this could be addressed by hiring
managers with a preference for these activities, and incentivizing them for financial performance
using equity incentives. Our single-firm model predicts that profit incentives will be stronger for
managers with greater preferences for impact.’

Another application is to venture capital. Early-stage firms often have measurable short-term
metrics such as user growth or revenue, but their long-term value depends on poorly measured
dimensions such as product quality, innovation, and organizational culture. Our model suggests
that investors may optimally back founders who are intrinsically biased toward these harder-to-
measure dimensions, while using strong financial incentives tied to observable metrics. This helps
prevent excessive focus on short-term performance while preserving responsiveness to measurable
outcomes.

While shareholders in the above examples care exclusively about long-term shareholder value,
a third application concerns firms whose shareholders have non-financial objectives, such as so-
cietal impact (Hart and Zingales, 2017). Some proxy advisors assess a company’s executive
compensation scheme in part on the relative strength of profit and ES incentives, and com-
mentators often interpret strong ES (profit) incentives as an unambiguously positive (negative)
commitment to a societal mission. Our model cautions against such interpretations. ES in-
centives may be an ineffective way to pursue impact given measurement difficulties and the
associated agency costs (Jung, 2025); instead, hiring a manager with intrinsic preferences for
impact may be more effective. Indeed, ES incentives should be optimally low if such a manager
is hired. Similarly, an increase in ES incentives is only warranted following improvements in
impact measurement, such as improved disclosure standards or third-party verification such as
sustainability audits, or following changes in manager type, adjustment or deviation costs, or
profit measurement. Otherwise, such an increase would increase “hitting the target, missing the
point” — improving measured rather than actual impact.

Finally, the model identifies the settings in which diversity in managerial preferences is valu-
able: when the relative quality of performance measurement varies across firms. In such en-
vironments, firms differ in the extent to which they can rely on incentives: firms with weak
measurement of impact rely more on bias and thus prefer managers who place greater weight

on impact, whereas firms with strong measurement rely more on incentives and prefer managers

9n addition, as in Baker (1992), these incentives will be stronger if the stock price is a better measure of firm
value, for example due to improvements in stock market efficiency.
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with weaker impact preferences. As a result, a heterogeneous pool of managerial types improves
matching efficiency. This has implications for policies that homogenize or diversify the pool
of available managers, such as MBA admissions and curricula, and for the value of cognitive

diversity within organizations.

7.2 Universities

A university employs professors who engage in a range of activities. For simplicity, we will
focus on just two (research and teaching), although the implications extend to other activities
such as internal contribution and external visibility. These professors must decide how to allocate
their time between teaching and research.

Some institutions place greater weight on the quantity of research output, which is relatively
easy to incentivize — for example, through bonuses or pay rises tied to the number of publications.
If they primarily teach undergraduate students, who may be less able to assess teaching quality
(for example, because these students prioritize test-taking skills over critical thinking or real-
world relevance), common measures such as student evaluations are noisy and easily gamed.
In such settings, explicit incentives for teaching may backfire. Instead, these institutions rely
on selection and culture, hiring faculty with intrinsic motivation for teaching and fostering a
“teaching culture” to sustain output on this dimension.

Other institutions emphasize research quality and societal impact, which are difficult to
measure, particularly in the short-term. If they primarily teach more experienced students, such
as MBAs, Masters, and PhDs, who can better evaluate teaching, performance on the teaching
dimension becomes more informative. These institutions can therefore rely more on explicit
incentives for teaching, such as overload payments or executive education opportunities, while
selecting faculty with strong intrinsic motivation for research.

In summary, the model predicts that universities will rely more on intrinsic motivation and
culture in dimensions that are difficult to measure and prone to gaming, and use explicit incen-

tives for better-measured dimensions.'®

7.3 Healthcare

Healthcare offers two distinct applications of the model: individual doctors and hospital
CEOs. Starting with doctors, some activities (“cure”), such as performing procedures, ordering
tests, and prescribing drugs, generate measurable outputs and are often linked to compensation

through fee-for-service payments or productivity targets. Others (“prevention”), such as giving

10 Alternatively, if all measures are easy to game, then incentives will be low-powered on all dimensions, as also
predicted by other models.
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advice and better understanding individual cases to avoid unnecessary procedures, affect longer-
term outcomes that are difficult to measure. Since doctors are best placed to assess which
activities are appropriate for a given patient, this creates a classic resource-allocation problem
with private information.

Our model suggests that hospitals should hire doctors with an intrinsic preference for pre-
vention, and complement this with incentives tied to cure. Concerns about overuse of revenue-
generating procedures and underinvestment in prevention (e.g. Gawande (2009)) may reflect
not the use of incentives per se, but a mismatch between incentives and the preferences of the
doctors to whom they are applied. When doctors lack intrinsic motivation for patient-centered
care, incentives tied to measurable outputs can lead to distortions. In such cases, the solution
is not to reduce incentives but to hire doctors with strong preferences for prevention and create
a patient-first culture. Only if this is not possible (e.g. because doctor preferences are rela-
tively homogeneous or culture is difficult to change) should they reduce incentives for measured
performance.

For hospital CEOs, the allocation is between readily measured financial performance and
harder-to-measure patient quality and community benefit. Our model predicts that hospitals
should hire impact-motivated CEOs and incentivize them primarily on financial performance.
Consistent with physician status proxying for stronger intrinsic preferences for patient care,
Goodall (2011) finds that hospital quality is positively associated with having a physician rather
than a non-physician CEO. Jenkins, Short and Ho (2025) find that although hospital boards
report using quality to assess organizational performance, nonprofit hospital CEO compensation
is increasingly associated with profits and organizational size rather than quality.

Rather than being paradoxical, these findings are complementary in our model. A physician
CEQ’s intrinsic motivation substitutes for explicit quality incentives, allowing compensation
to focus on the well-measured financial dimension. This yields a novel empirical prediction:
the gap between financial and quality incentives should be larger for physician CEOs than for

non-physician CEOs.

8 Conclusion

This paper develops a new theory of managerial selection and incentive provision. We study
a setting in which a manager with private information allocates resources across competing
activities. When performance is imperfectly and asymmetrically measured, the principal opti-
mally appoints a biased manager — one whose preferences differ from her own. In particular,
the principal prefers a manager biased toward the more poorly measured dimension, as this bias
mitigates distortions in resource allocation induced by incentive provision. As a result, changes

in the measurement technology not only affect optimal contracts, but also the type of managerial
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preferences that are most valuable.

The model explains the coexistence of high-powered incentives on well-measured dimensions
and low-powered incentives on poorly measured ones, even when these activities are substitutes.
By selecting a biased manager, the principal can rely on the manager’s preferences to ensure re-
source allocation to poorly measured activities, while using strong incentives where they are most
effective. This selection channel amplifies asymmetries in pay-for-performance across dimensions
and highlights the importance of jointly determining compensation and hiring policies.

In a competitive market, firms with weaker measurement of a dimension match with managers
who place greater weight on it, generating differences in managerial rents. Endogenous sorting
can also reverse the within-firm relation between preferences and incentives. When managerial
preferences are unobservable, signals that are sufficiently costly to mimic can sustain the same
assignment and incentive sensitivities.

Our results build on the idea that an important part of education is to endow agents destined
for careers in some field with preferences appropriate for this field (Akerlof and Kranton (2005),
Van den Steen (2010)). Our contribution is to show that fostering a diversity of preferences can
improve matching between workers and firms, and that the most valuable preferences to endow
depend on the nature of performance measurement. More broadly, incentive contracts cannot
be interpreted independently of managerial selection. Strong incentives on one dimension may
be optimal precisely because the organization has selected a manager intrinsically committed to

another.
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10 Proofs

Proof of Lemma 1: The agent chooses a to maximize his objective function in equation (5).
At the time of choosing his action, the agent observes €] and €5, so that his objective function

can be rewritten as:
S+ brae) + by(1 — a)eh — g (a— ap)’

This objective function is concave in a, so that the optimum is given by the first-order condition

(FOC):

b€l — baeh —c(a— ap) =0

Rearranging gives the expression in Lemma 1. B

Proof of Lemma 2: Plugging equation (4) into equation (3), the objective function of the

principal is:

k
max E {Vl(a, €) + Va(a,e) = S — b1 Py(a, €) — byPa(a, €) — 3 (a — ap)’

)

The participation constraint and incentive constraint are respectively:

Cc

“a- @Mf] >T (35)

biel — byeh
biel —beeh —c(a—ay)=0 < a:on—l—% (36)

E [s b Pi(a,€) + by Py(a, €)

Substituting in equation (3) for the binding participation constraint in equation (35), the prin-

cipal’s optimization program rewrites as:

maxE {vl(a, Q)+ Vala,e) = 5 (a— )’ ~ U — g (a— apy}

This objective function can be rewritten as:

2
<aM L e - b2e§’> . (1 L bzeg) §- 2 (ble{' - bzeg) 7
c C C

_ﬁ(aM_aP+M)2]

E

2 c
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The FOC with respect to by is:

p P p p p P P
€ € biey — bae € b€y — bae

E —1611)——1612)—06113(1—2 — kLt lay—ap+——""T"2)| =0
c c c c

c2

E[efe]] — E[efes] — k(on — ap)E []] + by (1 + £) E[efe)]

&b =
(1+5E [eﬁa]
Vol — k — 1
oy = it —klan —ap) . (37)
(1+ &) (af2+1> of’ +1
Likewise, the FOC with respect to b, is:
p p b p _ b p p b p _ b p
E {_e_zezf P <_) e (aM Capt _)] _0
c c c c c
Yol + k — 1
PN b2 _ P20905 + (OéM Oép) (38)

b
(1+ ) (a§2+1) ob +1
Solving equations (37) and (38) for b; and by yields:

¢ (o8 (=k (s — ap)) + pachory + protery (o8 +1) )

(k) (ot°03" + of +07’)

c ((711)2]{3 (ap — ap) + profol + paobol <0’132 + 1>>

by (40)
(c+k) (o108 + 0t + 0?)
The optimal pay-performance sensitivities for a given A are:
c[pla’faf (052 + 1) + paobhol — k:ang]

(c+ k) (0’{20‘32 + a’f2 + 0§2>

ba(2) c[angog (a’lﬁ + 1) + profol + kaZA} w2)
2 = .
(c+ k) (ot8” + of + of?)

Since both expressions share the same denominator, taking the difference by(A) — b1 (A) reduces
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to expanding the numerator:

p20b0oy (0]1”2 + 1) + profol + ko’ A
— proyoy (USQ + 1) — paohol + kob’A
= pyobolo? — protolol” + k(aﬁﬂ + UQQ)A, (43)
where the level terms p;o7o? and peobol cancel. This yields the incentive gap stated in Lemma

2:

2 2 2 2
c[pgagagaf — profolol” + k:(a’f + ob )A]

ba(A) = bi(A) =
(c+ k) (a{ﬂaé’? + 0%+ a§2>

The gap is increasing in A since the coefficient ck(c?” + o2%)/[(c + k)(67?02* + o + o?)] is

strictly positive. H

Proof of Proposition 1: The principal’s objective function is:

bie’ — by’ bie — boeP
E{(QM%-—lel . 262)611)+ (1—04M——1€1 . 262)612]

_E b16117_b2612) Q_U_E aM_OéP+b1€ZI7_b2€Z27 2
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9¢ \1 1 2l | €2 102 5 M P .

where b; and by are described in Lemma 2. Since b; and by are chosen optimally by the principal
and are interior solutions, we use the envelope theorem that states that the total derivative of
the objective function with respect to ajs is equal to the partial derivative holding b; and b,

constant. This partial derivative is:

—by 4 b
k (ap —an + %) (45)

Since the objective function of the principal is concave in «ay, setting this derivative to zero
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gives:

by — by

ay = ap + (46)
Combining with the optimal values of b; and by in Lemma 2 and reorganizing completes the
proof.

The principal’s objective function is strictly concave in ays, so that it is maximized at a
unique point on [aa, &ar], which is described by the FOC above if an interior solution exists in

laar, @z, and by a corner solution otherwise. W

Proof of Corollary 1: Substituting «j, from Proposition 1 into equations (10) and (11)

gives equations (14) and (15). Comparative statics are immediate. l

Proof of Proposition 2: As derived in the proof of Proposition 1, the principal’s payoff after
substituting the manager’s allocation from Lemma 1 and the binding participation constraint
is:

- b +0b E)Y kA% kAL — Db
M(an) = 1 — O + 29 o0z [ctR)E kA kAL —by) (47)

c 2c? 2 c
where Q; = pio’o?, X = 30V +1) + b2(65741) — 2b1by, and by (A), by(A) are as in Lemma 2.
Since by (A) and by(A) maximize (47) for each A, the FOCs 3—5 = 0 hold. Using the envelope

theorem and aaA =1:
(374

dil ol

_ K(bi(8) — ba(8))
dan ~ OA Sk '

(48)
b1(A),b2(A) ¢

Substituting the incentive gap from Lemma 2 into (48):

At motoiol — paofosol” — k(o} + o)A
o (c+ k) (oFoh? + of? + ob?)
k
(c+ k) (01’08 + 01" +oF’)

x| (e k) (0P8 + o + 08%) = k(0" + 087) ) A + prototol” — paobosol’| . (49)

The coefficient of A in the bracket simplifies:

(c+ k) (008 + 0¥ + ob%) — k(o? + ob?)

= (c+ k)oP?oP* + (o™ + 02?) = G,
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where the last equality uses the definition G = (¢ + k)o??0b” + ¢(o?* 4+ 0%%). Letting A =
p208ala?? — profotoh? | equation (49) becomes:
dIl KGA — A)

= — ) 20
dany (c+ k) (oD 0 4+ ¥ + ob?) (50)

This is affine and strictly decreasing in A, confirming that II is strictly concave in ay,. Setting
(50) to zero gives A* = A/G, recovering Proposition 1.
Integrating (50) from oY, = ap (corresponding to A = 0) to o}, (A = A* = A/G):

A* B X .

S g S
o (c+k)(o"oh™ + 0"+ db7)

_ k {AA* _

c+ k)(oP20b? + oP? 4 ob?
1 09 1 2

G(A*)2
: 1 . (51)

Substituting A* = A/G:
G(A*)Q _iQ_iQ_ AQ

AA™ - 2 G 26 2G°

Substituting into (51) and expanding .A:

2
p v P2 p v P2
k(p2020201 P10,070% )

>
2(c+ k;)(a’lﬁaéJ2 + 0’11)2 + 052) G

which is equation (17). The gain is zero if and only if A = 0, i.e. pyo¥/ot = paos/oh, the
condition for a}; = ap in Proposition 1.

From Lemma 2, the incentive rate on dimension 2 at the aligned benchmark (A = 0) is:

c|paoboy (ot + 1) + piotoy

2(0) = .
(c+ k) (o2ob® + ob? + ob?)

At the optimum (A = A* = A/G):

pQA* p2
bo(A*) = by(0) + Cf"g = by(0)+ f’fl A R
(c+ k) (ot ob™ + ol" + ob7) (c+k)(oy"ob™+ 0"+ 087G
Therefore: )
k p
ba(A*) — by(0) = ckoy” A (52)

(c+ k)(af2a§2 + 0'11)2 + 032) G
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Solving (52) for A and substituting into equation (17):

. k (c+k)2(ap2ap2 + oP? +0p2)2G2 .
H - HO = p2 p2 p2 p2 : ! ; ) p41 2 (b2(A )_ b2(0>)2
20c+ k)(o]"0y + 07" +057) G k2o’
(c+k)(oVoh” + ot + 08*) G

= (b2(A7) = b2(0))?,

1
2¢%k o}

which is equation (18). H

Proof of Lemma 3: The surplus when the contract is chosen optimally is:

bip1 + bapo B kA? k(by — ba) c+k

) _ 2 | 22
Y (p1,p2ianr) =1+ - 5 A B — (b7 + b3 — b1b) 2 (53)
where A = aj; — ap, and with optimal incentive slopes:

o(—kA +2p1 + ps)
b = 54
1(p17p27aM) 3(C+k) ( )

c(kA + p1 + 2ps)

b = 55
Q(plap27aM) 3(C+k> ( )

Substituting the optimal by, by into equation (53) and simplifying yields the surplus in the

10,2 2\ ki, _ k(3ctk) A2
form Y =1+ 3(p1+p1p2+p2)+3§ﬁ D — Taking the derivative with respect to ay (using
A _ 1.
ay = L)

O Kpr—p)  kBeth)
dayy  3(c+k)  3(ctk) (car = ar). (56)

Now taking the derivative with respect to p;:

0?Y k

Oprdan 3t k)

0 (57)
This establishes submodularity. H

Proof of Proposition 4: The optimal incentive slopes are in equations (54) and (55), with
A = aypr — ap, and the joint surplus of a match is in equation (53). Substituting the optimal

by, by and simplifying yields:

k(3c+k
L2+ pipa+ p2) + E(py — pr) A — HERI A2

Y : =1
(/)17P2;05M) + C+l€
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Differentiating with respect to ay, (with a%w =1):

Y  k(pa—p1) k(Bc+k) o
dayr 3(c+k) 3(c+ k) (s = ap). (58)

In a transferable-utility matching equilibrium, the marginal rent equals the marginal surplus

generated by the agent (Tervio (2008)): when agent type oy, is matched with firm type pi(aay),
AY (p1 (cear).p2;0inr)

we have U'(ays) = (the partial with respect to agent type, evaluated at the

Oapg
matched firm). So:
U'(aar) = 5 o2 = (o) = (e -+ D) — ) (59
M—3(C+k)l)2 pPilam M P)]-
The rent schedule follows from the fundamental theorem of calculus: U(apy) = U(an) +

LU (x)de.

Proof of Corollary 2: U’(ay) is given in equation (59). Under uniform distributions,
F,,(ay) = % and F, ' (q) = p+q(p — p), so that:

—Qn

apn — Oy,

plonn) = 7= 2=,  plfon) = ——o—E = —m <.
Therefore:

U'(an) = i [ = pi(onr) — (Be+ k)] = i (m— (3c+k))

M= By k)L M " 3(c+k) '

If m < 3c+ k, then U”"(apr) < 0 for all apy, so U(ayy) is strictly concave and single-peaked. In

addition, the two endpoint conditions imply:

Ulay) >0 and  U'(ap) <0.

The type @)y is therefore interior and given by the FOC U’(ay,) = 0:

P2 — Pl(aM)

pg—pl(aM)—(SC—i—k?)(aM—Oép):O <~ &M:ozp+ 3C—f—k

Substituting pi () = p — m(ay — an) yields :

p2 — P+ m(ap — o)
(Bc+k)—m

aM:OéP—i‘

So part (i) holds.
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For part (ii), @y > ap if and only if %ﬁ;m >0, i.e., po > pr(ay). B
Proof of Proposition 6: Let the payoff to an agent of type aj, who induces belief & by

sending signal z(&) be:
W(é&; o) = U(G) + U + (by (&) — ba(6))(aps — &) — C(2(A), any) (60)

Using Proposition 4 and Lemma 2,

U'(aar) = (a(anr) = balann)) = 5 (2 = palaar) = klos — ) (61)

The FOC %—g = 0 evaluated at & = oy is:
Y(@(an) — an)z'(an) = U'(anr) — (bi(aar) — ba(anr)) (62)

Combining equations (61) and (62) gives (30). Write z(an) = x(an) — ay and R(ay) =
3 (p2 — pr(oar) — k(ans — ap)), so that (30) reads vy z (142') = R(any), with R'(an) = 3 (m(an) — k)
and m(ay) = —pl(apr) > 0. The equation is regular wherever z # 0 and singular at an an-
chor ag where R(cp) = 0. At this point, we impose the condition for an undistorted signal:
z(ap) = 0. A continuously differentiable solution has slope {( = 2'(ag) at the anchor, which
solves 1+ ¢) = R'(ap). The roots are real if v > 2 (k — m(ap)) (which is satisfied for

7 ¢( ¢) 7y ~

3
sufficiently large). The larger root,

_ 1+ V1+ 4R (ag) /v ag) =14 ¢ = 14+ /1 + 4R (ag)/y o1
2 2’

¢ . ,

is the relevant one: if m(ag) > k, the other root gives 2’ < 0, so this is the only increasing sched-
ule; if instead k& > m(ay), both roots give increasing schedules, and the divinity refinement selects
this one, which involves less distortion. Away from the anchor z # 0, so 2’ = R(ay)/(yz) — 1 is
Lipschitz and the anchored solution extends uniquely to [aas, oas] (Mailath (1987)). For « large
enough, z = O(1/v) and 2/(cpr) = 1+ O(1/y) > L throughout, so z(-) is strictly increasing
and beliefs §(&) = z7'(&) are well-defined. If R has no zero on [an, @), it has a constant
sign, and the schedule is anchored at oy if R > 0 and at aj; if R < 0, with one-sided incentive
compatibility at this point.
The cross-derivative of W is:
oPW
OaOayy

= by(&) — b3(a) + ya'(@).

On the RHS, b (&) — by(&) = —% < 0, depends only on &. For « large enough, the sum
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on the RHS is strictly positive since 2/(&) = 1+ O(1/y) > % and ~ is higher than twice the
maximum of b5 () — by (apr). Because the FOC W (s;s) = 0 holds for every interior type s by
(30), strict supermodularity gives We(&; anr) < Wa(a; &) = 0 for & > ap and Wa(&; apr) > 0
for & < ap. It follows that W (-;ay) is single-peaked at & = ayy, which establishes global
incentive compatibility. The second-order condition holds, since Wsa(s; s) = —Waa,, (s;5) < 0.

For any out-of-equilibrium signal , the divinity criterion places belief 5(z) on the type(s) for

which the set of firm responses that would make sending x profitable is largest. Since the signal-
82C
Oxdapg

ing cost C(x, apy) satisfies single crossing ( = —~v < 0), this set is ordered monotonically in
type, so S(z) is monotone and the refinement selects the least-cost (Riley) separating schedule
x(aypr), ruling out separating schedules with greater distortion (Ramey (1996)). Equation (31)
follows by subtracting the signaling cost from the rent schedule of Proposition 4 and adjusting
fixed wages so the participation constraint of the type with the lowest net utility binds. Since
the signaling cost is sunk at the matching stage, this change involves a uniform shift in fixed

wages that does not affect incentives. B

Proof of Corollary 3: Under uniform distributions p;(ays) is affine with constant slope
—m, so the RHS of (30) is affine with slope 5%, The distortion z () — ay and this RHS are

both affine. Using (32) and the boundary condition of Proposition 6, both vanish at ag. Thus the

distortion is a constant multiple of the RHS: it is m [pg —p1(any) — k(ap — O(p)} , with slope

A, 50 #'(apr) = 1+ A. Substituting into (30) yields YA(1 + A) = ™% The root associated with

4(k—m)
3 Y

is constant, and

the least costly signaling equilibrium is the X in the Corollary.!* A real root requires v >
c(m+2k)
3(c+k)

the supermodularity condition (1 + \) > b (aar) — b (ays) is implied by the first term of (33),
because 1+ A > 1 under (33). W

the second term in (33). Since by, by are affine in ¢, by (aps) — b (aps) =

—1- /14 AR . oo .
H'The other root, A\_ = — < —%, gives ¥’ =1+ X_ < %: it is either decreasing (when m > k)

and not separating, or increasing (when k > m) but with strictly greater signaling cost, and is eliminated by the
divinity refinement.
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Online Appendix
The Value of Non-Value-Maximizing Managers

A A Contractible Aggregate Proxy for Output

Our analysis assumes that total output is noncontractible. In some applications, a noisy con-
tractible measure of output may be available, such as the stock price for a CEO. This Appendix
extends the model by assuming that the principal can also contract on an aggregate measure
Py(a, €) = aed+ (1 —a)ed, where E[€?] = 1, var(e?) = ¢9%, €2 has a correlation py € [0, 1] with the
output shock €/ on the same dimension. As in the baseline model, shocks are independent across
dimensions, i.e., cov(ef, €9) = 0 and cov(e}, €)) = cov(e, €]) = 0 for i # j. Since Py weights the
two dimensions symmetrically, it is a noisy measure of total output V; 4+ V5. The compensation

contract is now: W =S + bgPy + b1 Py + b Ps.

Proposition 7 (i) If the aggregate measure is perfect (Py = Vi + V3) and a congruent manager
1s available, the principal reaches the first-best outcome by appointing this congruent manager
(apr = ap) with by = = and by = by = 0.

(i) If the aggregate measure is imperfect, with shocks uncorrelated with those of the dimension-
specific measures, the optimal incentives by and by and managerial bias ayy are as in Lemma 2

and Proposition 1.

Since the aggregate measure incorporates the two dimensions symmetrically, on average it
does not shift the allocation that the manager chooses: for any correlation structure between F
and the dimension-specific measures, with a; = a3, we have ay —ap = @, so a measure B,
of the overall objective is not a substitute for a biased manager.!? This shows that our results
are robust to a setting in which the principal’s objective is directly measured, as long as this

measure is imperfect.
Proof of Proposition 7: The manager’s FOC gives a = ap + % with u = by(e} — €3) +
biel — byeh. Since E[e?] = 1, by cancels from the mean of u: E[u] = by — by. Following the same

steps as in the proof of Proposition 1, the principal’s objective is:

2¢ 2c2 ’

De1_04+ cov(u, €V —ey) k (A N E[u})Q ~El® (et k)var(u) (A1)

c 2 c

12Gince E[e)] = 1, the aggregate measure does not change the manager’s expected allocation, which is E[a] =

CYM + bl;b2

manager’s bias is therefore such that A = %, as in Corollary 1.

.. . . . _ 2 . . .
, so the principal’s objective depends on aj; only via % (A + %) . An interior optimum for the
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which reduces to (47) when by = 0.
We first establish part (ii). With cov(e?, €/) = 0, which requires pZ + p? < 1 for the joint

distribution to exist, we have cov(u, €l — €5) = bypo(oo? + 0908) + b1Q1 + ba@Q2 and var(u) =
b2(09% + 69%) + b207? + b26%%. Thus, by enters (A.1) only through the additively separable term

bopo(ofoi+0308) _ (c+k) (09409
c 2c2

part separately yields the by, by, aps of Lemma 2 and Proposition 1, and by =

)bg, while the remaining terms are those of (47). Maximizing each
cpo(afoy+odo3)
(c+k) (09" +09°)
We now establish part (i). If Py = Vi + V5 then €) = ¢?. With b; = by, = 0 and by =
€] —es
c+k

by state, is af'? = CO‘”;L’;””‘P + Ei;ﬁ, and the first-best surplus depends on the manager’s type

ckA?

only because of the deviation cost e k) which is maximized at A = 0. Thus, with a;; = ap,
B

in every state and reaches the first-best outcome, and any bias

> 0.
ka, the

The first-best allocation, which maximizes total surplus state

manager chooses a = ay; +

this contract implements a’’

strictly reduces it. W
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B Microfoundation for linear contracts

This Appendix adapts an argument from Barron, Georgiadis, and Swinkels (2020) to our
setting.

We extend the model to account for the ex-post riskiness of the performance measure and
the manager’s ability to affect it. Suppose that the performance measure is as defined in the
main text but is also noisy ex-post, so that Pi(a,€) = ae; + &, and Py(a,€) = (1 — a)eh + &3
where €; and &5 are random variables with a mean of zero and a variance of one independent
from other random variables that are unobservable.'® Suppose also that, conditional on a, the
agent can implement arbitrary mean-preserving spreads and mean-preserving contractions of

each performance measure distribution. Formally:

Assumption 1 After choosing a resource allocation a, the agent can costlessly replace (Py, Ps)
by any jointly distributed (151, 152) such that, fori=1,2:

E[P)|a) = E[P]d].

A contract is defined as robust if every feasible joint distribution (]51, ]52) satisfying the mean
constraints in Assumption 1 yields the same expected payment. Now consider a general contract

W (Py, P;) which can be a nonlinear function of performance measures.

Claim 1 A contract W(Py, P2) = S + ¢(Py, P») is robust to the manipulation described in As-
sumption 1 if and only if:
(Pr, Py) = by + b1 Py + b P,

for some constants by, by, bs.

Proof of Claim 1: Given a resource allocation a, define u; = E[P;|a] for i = 1,2. Consider
an arbitrary measurable contract ¢ : R? — R. The agent’s problem at the manipulation stage
is:

sup ]E[gb(ﬁl,ﬁg)]a} st. E[Pa] = p; fori=1,2.
(P1,P2)
Fix a resource allocation a and write p; = E[P;|a]. Since the point mass at (uq, pa) is itself

an admissible manipulation, robustness requires

E[¢(pla 152)|a] = (41, f2)

for every admissible (}51, }52). Consider manipulations that hold the second measure at its mean,
]52 = U2, and let f)l take values x, y with probabilities A, 1 — A chosen so that Az + (1 —\)y = p;.

13With universal risk neutrality, the presence of this pure risk does not change any of the relevant outcomes
of the model.
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Such a manipulation is admissible, so robustness gives

Az, pig) 4 (1 = N) ¢y, p2) = ¢(pur, ) for all z,y and X € (0,1) with Az + (1 — Ny = pu.

Equivalently, for all z < p; < y the points (z, ¢(z, u2)), (11, ¢(u1, p2)) and (y, d(y, pe)) are
collinear, so that p; — @(p1, pe) is affine. Since E[e!] = 1 gives uy = a and py = 1 — a, letting a
vary shows that ¢(-, p) is affine for every p, in an interval; by the symmetric argument ¢(py, -)

is affine. A function that is affine in each argument can be written as:

¢(p1,p2) = A+ Bpy + Cps + Dpips

for some constants A, B,C, D.

In sum, robustness requires:

é(p1,p2) = A+ Bpr + Cps + Dpips

for some constants A, B,C, D.

We now show by contradiction that a robust contract is such that D = 0. Suppose that
D # 0. Fix the resource allocation a, and recall that uy = E[P|a] and py = E[P]a]. Pick
any 01,02 > 0 and consider two manipulations: (a) (]51, ]52) takes the values (p1 + 01, fi2 + 02)
and (p; — 01, 1o — d2), each with probability %; (b) (]51, ]52) takes the values (p; + 01, 2 — d2)
and (pu1 — d1, 2 + d2), each with probability % Both have the same marginal distributions:
P e {pi — &, i + 0;} each with probability %, SO E[E\a] = u; for 1 = 1,2 and both satisfy the

constraints in Assumption 1. However:

E[P Ps|a] = pypie + 0102 under (a), E[P Psa] = pypie — 6192 under (b).

Since E[¢(Py, Py)|a] = A + Buy 4+ Cuy + DE[P, Py|a), the expected payment differs across (a)
and (b) by 2Dd;9,, which is nonzero with D # 0, and these manipulations do not change the
marginal means. This contradicts robustness, so D = 0.

If ¢ is linear, then for any admissible (P;, P,), we can write:
Elp(Pr, P)|a] = by + biE[P1]a] + boE[Py]a],

which depends only on the means of the performance measures. Thus, no distributional manip-

ulation can change the agent’s expected pay. B
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