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Abstract

We study partner selection when higher productivity comes at the cost of weaker

expected collaborative fit. When this tradeoff is strong, expected surplus is U-shaped:

both high-productivity “difficult stars” and low-productivity “team players” generate

higher expected value than moderately productive partners. This Moderate’s Trap

overturns the standard economic prediction that surplus increases monotonically with

talent. In competitive labor markets, moderate workers are disadvantaged, and work-

ers invest to specialize at the extremes, polarizing the productivity distribution. Our

framework microfounds a demand-side force that operates against moderate perform-

ers, complementing existing technology-based explanations of modern labor market

polarization and specialization.
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1 Introduction

Law firms promoting associates to partner, venture capital firms choosing startup partners,

pharmaceutical companies forming joint ventures, and academics selecting coauthors face a

common problem. They must choose partners before knowing their collaborative fit, that is,

how well they will work together effectively. A potential partner’s individual talent can often

be evaluated ex ante using observable credentials, track records, and references. By contrast,

collaborative fit is typically difficult to assess until the partnership begins. Facing this

uncertainty, principals must base their selection on expected collaborative fit given observable

characteristics. When higher talent systematically predicts weaker expected fit, this tradeoff

shapes partner selection decisions and, in turn, affects organizational performance and labor-

market outcomes.

To illustrate, consider a law firm deciding whom to promote to partner. One candidate

is a highly productive “star” associate with exceptional billable hours and a strong book of

business, but is widely regarded as difficult to work with. Another candidate is less produc-

tive by conventional metrics, but is expected to integrate smoothly into the partnership and

facilitate collaboration within the firm. Between them is a third candidate with solid but

unremarkable billables and no salient strengths or weaknesses. From a risk-minimization

perspective, this intermediate option may appear safest, avoiding the potential frictions

associated with the star while offering higher individual output than the least productive

candidate. Our analysis shows that this reasoning can be exactly backwards.

The tension between individual talent and collaborative fit is pervasive in organizations.

Management practitioners have long recognized that highly skilled, top-performing employ-

ees are sometimes difficult to work with, often labeled “brilliant jerks.”1 In popular discourse,

the related notion of “difficult stars” is used to describe famous actors who are known for

being hard to work with. We adopt this term, difficult stars, to refer to highly talented

individuals with low expected collaborative fit in a partnership environment.

Despite the widespread recognition of difficult stars in practice, standard models of part-

ner selection and matching predict that higher productivity is always preferred—surplus in-

creases monotonically in talent. This prediction sits uneasily with observed patterns in team

composition and organizational hiring. In professional services, up-or-out systems retain

only exceptional performers while discarding the competent but unexceptional.2 Technol-

1The term “brilliant jerks” was widely popularized by Netflix’s 2009 culture deck, which explicitly advised
against hiring such workers regardless of performance.

2Up-or-out promotion systems are prevalent in law firms, consulting, investment banking, and academia.
See Galanter and Palay (1991) on law firms and Kahn and Huberman (1988) on academia. Galanter and
Henderson (2008) document a subsequent shift toward “elastic tournaments” with multi-tiered structures
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ogy firms often target either star individual contributors or strong culture-fit candidates,

rejecting those who are average along both dimensions. Professional sports teams assemble

rosters mixing superstars with cooperative role players, bypassing mid-tier talent.3 These

practices suggest that organizations systematically favor extremes over the middle, a pat-

tern difficult to rationalize under standard monotonic models. At a broader level, a large

literature documents wage and employment polarization across labor markets, with growth

concentrated at the top and bottom of the skill distribution while the middle declines (Au-

tor et al., 2003; Autor and Dorn, 2013; Goos and Manning, 2007). Standard explanations

emphasize technological change that displaces routine middle-skill tasks. While these prac-

tices have been documented empirically and explained through setting-specific mechanisms

(tournament incentives for up-or-out, culture arguments for bimodal hiring, coordination

costs for team composition), no unified theoretical framework derives them from a common

economic primitive. Our framework identifies a complementary demand-side mechanism op-

erating within organizations: in partnership environments where higher productivity comes

at the cost of weaker collaborative fit, expected surplus can be U-shaped, making moderate

performers the least attractive.

Our model fills this gap by showing that bimodal selection, avoidance of moderate per-

formers, and wage compression in the middle can all emerge from a single tradeoff between

observable productivity and unobservable collaborative fit. This demand-side mechanism

operates at the level of individual hiring and team formation decisions, providing a micro-

foundation for organizational preferences that favor extremes.

We study partner selection in a model with three central features. First, partners exert

effort that combines through a constant elasticity of substitution (CES) production technol-

ogy. We formalize individual talent as the productivity of a partner’s effort and collaborative

fit as the substitutability of partners’ efforts, which reflects the flexibility of the production

process. Second, productivity is observable prior to partnership formation, whereas collabo-

rative fit is unobservable and revealed only through interaction. This information structure

reflects a basic feature of the hiring process: a résumé can be evaluated ex ante, but the

functioning of collaboration cannot be assessed beforehand. Third, we introduce the key

assumption that stars are difficult to work with—more productive individuals tend to be

less collaborative. We capture this tendency by a systematic negative relationship between

productivity and expected collaborative fit. In this environment, a principal selects a part-

ner from a pool of agents, each characterized by an observable level of productivity, without

that hollow out the middle of the partnership.
3Swaab et al. (2014) document a “too-much-talent” effect in professional sports, whereby teams with too

many top performers underperform on tasks requiring coordination.
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knowing the exact collaborative fit with the potential partner.

Our analysis characterizes how expected surplus varies with partner productivity when

higher productivity comes at the cost of weaker collaborative fit. Depending on the intensity

of this tradeoff, two regimes emerge. When the tradeoff is mild, so that highly productive

agents are expected to retain a reasonable level of collaborative fit, expected surplus increases

monotonically with productivity. In this regime, the most productive agent is unambiguously

preferred, as productivity gains always outweigh losses from reduced collaborative fit. The

conventional wisdom that ‘talent is king’ therefore applies.

This wisdom breaks down when the tradeoff is sufficiently strong, so that high productiv-

ity requires substantial sacrifices in collaborative fit. In this case, the structure of the partner

selection problem changes fundamentally. Expected surplus becomes U-shaped in partner

productivity, with both the most and the least productive agents generating relatively high

expected values, while moderately productive agents generate the lowest expected values.

We refer to this pattern as the Moderate’s Trap. This finding overturns the central prediction

of standard matching and superstar models, in which surplus increases monotonically with

talent. In those frameworks, moderate performers occupy a natural middle ground between

stars and low performers. The Moderate’s Trap reverses this logic: the middle becomes the

worst place to be.

The underlying mechanism is driven by the convexity of value creation, whereby losing

collaborative fit is more costly for stronger collaborative fit. Low-productivity agents, whom

we refer to as team players, generate value through strong collaborative fit and low frictions

in the production process. For these team players, gains from stronger collaborative fit over-

power the losses from lower individual productivity. High-productivity agents, whom we call

difficult stars, generate value through exceptional individual talent. For these difficult stars,

gains from exceptional individual productivity outweigh the frictions from weak collaborative

fit. Agents with moderate productivity levels possess neither leverage. Their productivity

is insufficient to create substantial value independently, while their collaborative fit is too

weak to compensate for limited productivity gains. They are stuck in the middle.

The Moderate’s Trap has sharp implications for optimal partner selection. Because ex-

pected surplus is U-shaped, the optimal partner selection strategy becomes bimodal : when

making selection decisions, principals need only compare the least productive agent with

the most productive agent in the candidate pool, while bypassing all intermediate types.

When the tradeoff is sufficiently strong but not prohibitively so, the productivity advantage

of the most productive agent dominates the collaborative-fit advantage of the least produc-

tive agent, making the most productive agent the optimal choice. As the tradeoff intensifies

further, the collaborative-fit advantage of the least productive agent becomes increasingly
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pronounced, leading the optimal choice to switch to the least productive agent.

We embed this framework in a competitive labor market to trace the implications of the

Moderate’s Trap for wages and investment incentives. When firms compete for workers and

earn equal profits in equilibrium, wage differences mirror differences in expected surplus.

The U-shaped surplus profile therefore translates into a wage structure that penalizes mod-

erate productivity. In isolation, the model predicts U-shaped wages in levels; in practice,

when combined with other forces such as standard returns to skill, the mechanism com-

presses wages in the middle relative to what monotonic models would predict (Section 6.3).

This provides a demand-side mechanism for wage polarization that operates through orga-

nizational preferences over talent and fit, complementing standard explanations based on

technological displacement of routine tasks.

The trap can be self-reinforcing through endogenous investment. When market wages

penalize intermediate productivity, workers respond by specializing at the extremes. High-

talent agents invest fully to raise their productivity and become difficult stars, while low-

talent agents do not invest and remain team players. The resulting productivity distribution

is polarized, with the middle hollowed out. This amplification mechanism shows how the

demand-side force we identify can interact with workers’ human capital decisions to generate

and sustain polarization in equilibrium.

The remainder of the paper is organized as follows. Section 2 reviews the related lit-

erature. Section 3 presents the model and the key assumption of difficult stars. Section 4

characterizes the equilibrium. Section 5 establishes our main results on expected surplus

and optimal partner selection. Section 6 embeds the model in a competitive labor market,

characterizing equilibrium wages, endogenous investment, and the connection to labor mar-

ket polarization. Section 7 concludes. Appendix A contains all proofs. Appendix B provides

supplementary results on bargaining. Appendix C examines how overconfidence can distort

partner selection.

2 Related Literature

This paper relates to several strands of literature. We make three contributions: (i) we show

that when productivity trades off against collaborative fit, expected surplus can be U-shaped

rather than monotonically increasing in talent; (ii) we characterize bimodal partner selection,

whereby principals optimally choose from the extremes of the productivity distribution; and

(iii) we embed this mechanism in a competitive labor market and show that it generates

wage polarization and self-reinforcing investment patterns.
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Superstar economics. Rosen (1981) develops a theory of superstars in which small talent

differences generate large earnings differences, as scalability and convex demand allow more

talented agents capture disproportionate market share. Gabaix and Landier (2008) extend

this logic to CEO compensation. In these models, surplus and earnings are monotonic in

talent. We depart from this framework by introducing collaborative fit as an additional source

of value creation that trades off against productivity. When individual talent trades off with

collaborative fit, high surplus can arise either from exceptionally talented but difficult stars

or from less talented agents who work particularly well with others. Moderately talented

agents leverage neither channel. Expected surplus therefore need not be monotonic in talent

and can instead be U-shaped, giving rise to a “moderate penalty” absent from standard

superstar models.

Empirical evidence further suggests that star performance is less portable than standard

models assume. Groysberg et al. (2008) document sharp performance declines among star

security analysts after switching firms, indicating dependence on firm-specific skills and envi-

ronments. Azoulay et al. (2010) find that shocks to superstar scientists reduce collaborators’

output, highlighting spillovers generated within teams. Oettl (2012) show that peer perfor-

mance depends on the social dimension of stars, defined as helpfulness to peers, beyond their

individual productivity. Together, these findings motivate a modeling approach in which the

effective value of high productivity is mediated by collaboration. Psychological research on

the “compensation effect” between perceived competence and warmth provides independent

support for this tradeoff (Fiske et al., 2002).

Matching theory. The seminal work of Becker (1973) establishes positive assortative

matching under supermodular production: matched partners have similar quality types.

Subsequent work examines how this prediction is modified when frictions are introduced.

Shimer and Smith (2000) show that search frictions can disrupt assortative matching even

when production is supermodular, as agents weigh the opportunity cost of continued search

against immediate matching. Legros and Newman (2007) demonstrate that when utility

is imperfectly transferable and the degree of transferability varies with type, the standard

prediction can reverse entirely—their “Beauty is a Beast” result shows that high types may

match negatively assortatively when they cannot easily transfer surplus to partners.

We depart from this literature in a different direction. Rather than introducing frictions

that disrupt otherwise-efficient matching, we model partner type as a bundle of produc-

tivity and collaborative fit that are negatively correlated in expectations. This embeds a

technological tradeoff directly into the type space. While canonical matching models im-

plicitly aggregate multiple attributes into a single index, such aggregation presumes that

all relevant characteristics move in the same direction. Our formulation instead makes the
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tradeoff between distinct sources of value creation explicit. This perspective relates to work

on multidimensional heterogeneity in matching: Lindenlaub (2017) shows that vector-valued

types need not admit a scalar ordering, and Lise and Postel-Vinay (2020) find that interper-

sonal skills can bind even when cognitive ability is high. Unlike these studies, ours is not a

two-sided matching model but one in which a principal selects a single partner from a hetero-

geneous pool. This asymmetry shifts the focus from assortative matching to optimal partner

selection. Our contribution is to show that when productivity and expected collaborative

fit are negatively correlated, expected surplus can be U-shaped in productivity, generating

bimodal selection. The mechanism operates through this systematic tradeoff, with residual

uncertainty about fit playing an attenuating rather than amplifying role.

Team composition and selection. A related literature examines optimal team compo-

sition and the foundations of team cooperation. Prat (2002) shows that whether a team

should be homogeneous or heterogeneous depends on the sign of complementarity between

jobs: positive complementarities favor similar types, while negative complementarities favor

diversity. Mello and Ruckes (2006) study how uncertainty and the nature of tasks affect

optimal team heterogeneity. Glover and Kim (2021) show how diversity can foster implicit

team incentives through reputational concerns, while Imhof and Kräkel (2023) analyze how

task-related heterogeneity—differences in team members’ expected abilities—affects effort

provision in promotion tournaments. Empirically, Hamilton et al. (2003) find that heteroge-

neous teams outperform homogeneous ones in a garment plant, attributing this to mutual

learning and intrateam bargaining. On the behavioral side, Zeitoun et al. (2023) develop a

theory of how team members sustain cooperation through virtual bargaining, a reasoning

process that supports tacit commitments even absent explicit contracts. These studies focus

on the composition of teams with multiple members, where diversity can provide informa-

tional or skill-based advantages, or on the behavioral mechanisms that sustain cooperation

once teams form.

Our contribution is distinct in two respects. First, we study bilateral partnerships rather

than multilateral teams, so diversity within a team is not the relevant margin. Second,

our focus is on the tradeoff between observable productivity and uncertain collaborative

fit within a single partner, rather than on combining partners with different observable

characteristics. The Moderate’s Trap arises from the tension between these two attributes

of the same individual, a margin that is suppressed when partner types are one-dimensional.

Team production. The contract theory literature focuses on incentive design given a

fixed team composition (Holmström, 1982; Che and Chung, 1999), while the team produc-

tion literature studies optimal team composition abstracting from incentives. Recent work
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examines their interaction. Kambhampati and Segura-Rodriguez (2022) show that non-

assortative team formation can arise when productivity is private information and effort is

hidden. Kambhampati et al. (2024) study team formation with shared output and show that

free-riding can prevent efficient diverse teams from forming.4 We complement these works

by showing that non-monotonic partner selection can arise even absent agency problems,

driven purely by technological tradeoffs between productivity and collaborative fit.

Empirical studies of scientific collaboration show that prolific researchers maintain ex-

tensive coauthorship networks (Newman, 2004; Börner et al., 2010), and that team-authored

papers receive more citations than solo work (Wuchty et al., 2007). While these findings

underscore the importance of collaboration, they reflect outcomes of realized partnerships

and do not speak directly to the ex ante likelihood that a high-ability individual will fit well

with an arbitrary partner. Evidence more closely aligned with our framework comes from

settings in which ex ante ability is measurable and team performance depends on coordi-

nation. Swaab et al. (2014) document a “too-much-talent” effect, whereby teams of highly

talented individuals underperform when tasks are highly interdependent. This pattern is

broadly in line with our mechanism, in which high individual productivity can be associated

with weaker collaborative fit.

Labor market polarization. Several studies document wage and employment polariza-

tion, with growth concentrated at the top and bottom of the skill distribution (Autor et al.,

2003; Autor and Dorn, 2013; Goos and Manning, 2007). Deming (2017) shows that growth

has been strongest in occupations requiring social skills, a finding consistent with the increas-

ing complementarity between cognitive and social skills (Weinberger, 2014; Heckman and

Kautz, 2012). Standard explanations emphasize routine-biased technological change that

displaces middle-skill tasks while complementing high-skill cognitive work and preserving

demand for low-skill manual and service work (Autor and Dorn, 2013). We offer a comple-

mentary demand-side mechanism. Our framework does not predict that wages are U-shaped

in practice, as real-world wages reflect many forces beyond the one we study. Rather, we

microfound a force that operates against moderate performers in partnership environments,

providing a theoretical rationale for why the middle of the productivity distribution can be

systematically disadvantaged even absent technological displacement.

4See also Kaya and Vereshchagina (2022) who study sorting of workers who differ in their ability to
acquire information.
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3 Model

3.1 Environment

Two risk-neutral parties form a partnership. Partner 1 exerts effort x ≥ 0 at cost c(x) and

Partner 2 exerts effort y ≥ 0 at cost c(y). The cost function c : R+ → R+ is continu-

ously differentiable, strictly increasing, and strictly convex, with c(0) = 0, c′(0) = 0, and

lime→∞ c′(e) = ∞.

Output is produced according to the following symmetric CES technology:5

F (x, y;α, ρ) =

(
xρ + (αy)ρ

2

)1/ρ

(1)

where ρ ∈ (0, 1) is the substitution parameter6 and α ∈ [α, α], with 0 < α < 1 < α, captures

the productivity of Partner 2’s effort per unit relative to that of Partner 1. When α > 1,

Partner 2 is relatively more productive than Partner 1, and vice versa when α < 1.

Two partners’ collaborative fit describes how well they are able to work together in the

production process. We capture this notion through the substitution parameter ρ. A higher

value of ρ corresponds to a more flexible production process, in which efforts are closer

substitutes and coordination frictions are relatively low; a lower value of ρ corresponds to

a more rigid production process, in which efforts are poorer substitutes and frictions are

higher. Accordingly, we interpret a higher (resp. lower) ρ as indicating stronger (resp.

weaker) collaborative fit. Our notion of collaborative fit does not refer to technological

complementarity of inputs in the sense of supermodularity; rather, it captures the flexibility

of the production process.

Individual productivity, captured by α, reflects how effective Partner 2’s effort is in

isolation and is observable prior to partnership formation. By contrast, collaborative fit is

typically harder to assess ex ante. We represent this through the substitution parameter

ρ, which is uncertain at the partner selection stage. As we formalize below, the principal’s

5The standard CES aggregator allows asymmetric weights (ω, 1 − ω). We set ω = 1/2 so that the
production function is symmetric in partners’ efforts when α = 1. This normalization ensures that the
bargaining problem is symmetric at equal productivity, yielding s∗ = 1/2 (Proposition B.1), and that the
surplus gradient G(α;λ) is continuous at α = 1 (Theorem 1). Asymmetry between partners is captured
entirely by the productivity parameter α.

6We restrict the substitution parameter ρ ∈ (0, 1). The upper bound comes from the fact that at
ρ = 1, the aggregator is linear and collaborative fit is irrelevant. The lower bound serves two purposes: (i)
it maintains the gross-substitutes interpretation of collaborative fit. For modestly negative ρ, the formal
analysis extends. However, efforts become complements and the interpretation of ρ as production flexibility
no longer applies; (ii) it avoids the near-Leontief regime (ρ → −∞), where optimal efforts are driven toward
corners under convex costs and F loses smoothness.
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selection decision depends on expected surplus, which is governed by the relationship between

productivity and expected collaborative fit.

Once formed, the partnership operates under a linear sharing rule s ∈ [0, 1], where Partner

1 receives a share s of output and Partner 2 receives the remaining share 1− s. Payoffs are

given by U1(s) = s · F (x, y;α, ρ)− c(x) and U2(s) = (1− s) · F (x, y;α, ρ)− c(y), where the

dependence of Ui(s) on x, y, α, and ρ are suppressed for simplicity. Total surplus from the

partnership is

S = U1(s) + U2(s) = F (x, y;α, ρ)− c(x)− c(y).

3.2 Timing of the Game and Equilibrium

The partnership game proceeds in three stages specified below.

1. Partner Selection: A principal selects an agent from a pool of potential partners,

each with an observable level of α ∈ [α, α]. The exact value of ρ is not known,

but the conditional distribution of ρ given α is common knowledge. Upon selection, a

partnership is formed between the principal (Partner 1) and the selected agent (Partner

2).

2. Revelation and Bargaining: The realization of ρ is revealed to both partners. They

then bargain over the sharing rule s, with full knowledge of (α, ρ).

3. Effort and Payoffs: Partners simultaneously choose efforts x and y. Output is

produced and payoffs are distributed according to the agreed sharing rule.

The key informational assumption is that productivity α is observable prior to partnership

formation, whereas collaborative fit ρ is revealed only after partnership formation and before

bargaining.

The equilibrium. The solution concept is subgame perfection, with the bargaining stage

resolved using the Nash bargaining solution. An equilibrium consists of {α∗, s∗, (x∗, y∗)},
which together satisfy the conditions listed below.

(i) For every α∗ and s∗ given any realized ρ, the effort profile (x∗, y∗) constitutes a Nash

equilibrium of the effort subgame.

(ii) For every α∗ and given any realized ρ, the sharing rule s∗ is the Nash bargaining out-

come of the bargaining subgame given the continuation payoffs generated by (x∗, y∗).

(iii) The partner choice α∗ maximizes the principal’s expected continuation payoff under

the prior beliefs about ρ, given the continuation strategies s∗ and (x∗, y∗).
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3.3 Difficult Stars Assumption and Information Structure

We give more structure to uncertainty about ρ at the partner selection stage by introducing

the key assumption of our model. A common empirical regularity across organizations is that

highly talented, top-performing workers (whom we call “stars”) are often less collaborative;

that is, stars are difficult to work with. We focus on environments in which higher individual

talent is systematically associated with weaker collaborative fit. In the model, this regularity

is captured by the following assumption.

Assumption DS (Difficult Stars). Collaborative fit is negatively related to productivity

according to the following function that determines the substitution parameter:

ρ := ρ0 − p(α;λ), p(α;λ) ≡ λ(α− 1), (2)

where ρ0 ∈ [ρ0, ρ0], with 0 < ρ0 < ρ0 < 1, denotes the baseline substitution parameter

at α = 1, and λ ≥ 0 measures the intensity of the tradeoff between productivity and

collaborative fit.7

We hereafter refer to λ simply as the tradeoff intensity. If λ = 0, productivity and

collaborative fit are independent. If λ > 0, higher productivity is associated with a lower

value of ρ, implying weaker collaborative fit. The linear specification in (2) is parsimonious

and captures the idea that higher talent comes at the cost of reduced collaborative fit.

At Stage 1, the principal and agents in the pool know the conditional distribution of ρ

given α, and all other aspects of the game are common knowledge, including the functional

form in (2). In essence, they do not observe the baseline substitution parameter ρ0 but only

know its distribution. Let ρ0 be a random variable supported on [ρ0, ρ0] with cumulative

distribution function H, independent of both α and λ. Expected collaborative fit given

productivity is then E[ρ|α, λ] = E[ρ0] − λ(α − 1), which is decreasing in α for λ > 0. The

baseline parameter ρ0 introduces residual variation in collaborative fit that is orthogonal to

productivity. As we show in Section 5.4, greater dispersion in ρ0 attenuates rather than am-

plifies the Moderate’s Trap, confirming that the mechanism operates through the systematic

component of the productivity-fit relationship captured by λ. To ensure that the realized ρ

lies in (0, 1), we restrict attention to λ ∈ [0, λmax), where

λmax ≡ min
{ ρ0

α− 1
,
1− ρ0
1− α

}
.

7Fiske et al. (2002) document a compensation effect between perceived competence and warmth in social
cognition, providing independent support for a systematic tradeoff between productivity and collaborative
fit.
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For expositional simplicity, we suppress explicit references to λmax when stating results.

3.4 Discussion on Modeling Assumptions

We discuss several modeling assumptions and clarify their interpretations.

The tradeoff intensity parameter. The parameter λ is assumed common across agents

within a given environment. This reflects the idea that collaborative difficulty associated

with high productivity is shaped largely by the task or organizational context rather than

by idiosyncratic individual traits. Accordingly, λ can be interpreted as varying across settings

(e.g., occupations, firms, or industries) while remaining common knowledge within each set-

ting. Importantly, λ does not capture the overall importance of coordination in production.

Environments where coordination is essential can still exhibit a low λ. Rather, λ measures

how strongly increases in individual productivity destabilize collaboration. Section 6 embeds

the model in a competitive labor market and discusses how variation in λ across environments

generates cross-sectional predictions for wages and organizational practices.

Timing and collaborative fit. Collaborative fit ρ is revealed only after partnership for-

mation but prior to bargaining over the sharing rule. This information structure reflects a

basic feature of our motivating applications, including law firm partnerships, joint ventures,

firm co-founding, and research collaborations. In these environments, individual talent is

often verifiable ex ante through credentials and track records, whereas collaborative fit can

be learned only through interaction. In practice, fit often becomes apparent during an ini-

tial phase of partnership, such as a probationary period or early development stage, before

partners finalize terms such as contracts, credit allocation, or equity splits.

Our notion of collaborative fit is deliberately narrow. The parameter ρ captures the

flexibility of the production process and the extent to which partners’ efforts combine with

low intrinsic frictions. It represents a structural, match-specific dimension of compatibility

that is largely stable once the partnership operates and can be revealed through initial

interaction. It is not meant to subsume all relationship-specific or evolving features of a

partnership. We do not claim that all relevant features of a partnership are learned prior

to contracting, nor that collaborative fit ceases to evolve. Many aspects of interaction,

such as trust development or responses to unforeseen contingencies, are beyond the scope of

the model. Our focus is on partner selection under uncertainty about a production-related

dimension of fit that governs the substitutability of efforts.

Importantly, the Moderate’s Trap is driven by the systematic tradeoff between produc-

tivity and expected collaborative fit, not by uncertainty about fit per se. As shown in

Section 5.4, greater residual uncertainty in ρ0 raises the threshold tradeoff intensity required
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for the trap to emerge and reduces its depth, confirming that uncertainty attenuates rather

than amplifies the mechanism. Moreover, the assumption that ρ is revealed prior to bargain-

ing is not essential for the main results. Appendix B.2 considers an alternative timing in

which partners bargain before collaborative fit is revealed and commit to the agreed sharing

rule. The U-shaped expected surplus persists under this ex ante bargaining structure, albeit

at a higher threshold tradeoff intensity.

Nash bargaining. To characterize behavior at the bargaining stage, we adopt the Nash

bargaining solution with equal bargaining weights. This solution has well-established ax-

iomatic foundations (Nash, 1950) and noncooperative foundations (Rubinstein, 1982; Bin-

more et al., 1986), and is standard in the relational contracting literature (e.g., Aghion

et al., 1994; Miller et al., 2020). It provides a tractable reduced-form representation of ef-

ficient agreement and proportional surplus division without requiring explicit modeling of

bargaining protocols. This approach allows us to isolate partner selection incentives in the

presence of a productivity-collaborative fit tradeoff.

Bilateral partnerships. We focus on partnerships between two agents rather than larger

teams. This restriction yields a tractable benchmark for studying partner selection under the

productivity-fit tradeoff and isolates the core mechanism without the combinatorial complex-

ity of multilateral team formation. In practice, many high-stakes collaborations are bilateral

or can be approximated as such: law firm partnerships often operate through pairwise men-

toring and case staffing, academic coauthorships frequently involve pairs, and joint ventures

typically unite two firms. A fuller treatment allowing for richer team structures and pairwise

interactions within teams remains for future work.

4 Equilibrium Analysis

We analyze the equilibrium of the continuation game at the bargaining and effort stages, and

use the resulting outcomes to characterize expected surplus at the partner selection stage.

4.1 Effort Equilibrium

At Stage 3, after the sharing rule s is determined for a given realization of ρ, partners simul-

taneously choose efforts. In equilibrium, given the known pair (α, ρ) and the sharing rule s,

Partner 1 solves maxx sF (x, y;α, ρ)−c(x) and Partner 2 solves maxy (1−s)F (x, y;α, ρ)−c(y),

where F (x, y;α, ρ) is given in (1). Boundary values s = 0 or s = 1 correspond to degenerate

cases that eliminate one partner’s incentives to exert effort; hence, we focus on equilibria with
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interior sharing rules s ∈ (0, 1). For tractability, we specialize to quadratic costs, c(e) = e2,

which yields a unique closed-form equilibrium, characterized below.8

Proposition 1 (Effort Equilibrium). For every α ∈ [α, α] and s ∈ (0, 1), given any realized

ρ ∈ (0, 1), there exists a unique Nash equilibrium of the effort game, with efforts characterized

by (3):

x∗(s;α, ρ) =
s

21+1/ρ

(
1 +

(
α

r∗(s;α, ρ)

)ρ) 1−ρ
ρ

and y∗(s;α, ρ) =
x∗(s;α, ρ)

r∗(s;α, ρ)
, (3)

Let S(s;α, ρ) denote the (total) surplus induced by the effort equilibrium (x∗, y∗) given

(α, ρ) and s. Then S(s;α, ρ) = F (x∗, y∗)− (x∗)2 − (y∗)2, where the dependence of x∗ and y∗

on s, α, and ρ is suppressed.

4.2 Nash Bargaining Outcome

At Stage 2, after the exact value of ρ is revealed, partners bargain over the sharing rule.

The equilibrium sharing rule is characterized using the Nash bargaining solution with given

bargaining weights. We focus on equal bargaining power, a restriction that is immaterial

for our substantive results. The disagreement point is (0, 0), reflecting the assumption that

dissolution of the partnership precludes further joint production. In practice, partners may

have positive autarky payoffs from working alone. We abstract from this possibility to focus

on environments where the partnership is the sole productive arrangement, such as joint

ventures, coauthorships, or case teams that require collaboration by design.9

For any sharing rule s, let (x∗(s), y∗(s)) denote the equilibrium efforts in the subse-

quent effort stage, and let U1(s) and U2(s) denote the continuation payoffs generated by

(x∗(s), y∗(s)) given (α, ρ). The Nash bargaining problem chooses a sharing rule s that max-

imizes the Nash product such that both partners receive at least their outside options:

s∗(α, ρ) ∈ arg max
s∈S(α,ρ)

U1(s) · U2(s), (4)

where S(α, ρ) = {s ∈ [0, 1] : U1(s) ≥ 0, U2(s) ≥ 0} is the set of feasible sharing rules.

8Our qualitative results do not depend on this specific functional form and extend to general cost functions
satisfying the assumptions stated in Section 3.1.

9Incorporating positive outside options is straightforward: it shifts the disagreement point and reduces
the bargaining surplus without altering the structure of the partner selection problem. In the limiting case
where autarky payoffs are sufficiently high for the most productive agents, difficult stars may prefer to work
alone rather than partner, generating voluntary non-participation at the top of the productivity distribution.
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Standard results imply that a solution to the Nash problem exists in our setting. The

feasible set for the sharing rule is compact and convex, and the Nash product is continuous

in s, ensuring existence of a maximizer. While the Nash product attains a unique maximum

value whenever both partners’ payoffs are strictly positive, the set of sharing rules that

achieve this maximum need not be singleton and may, in principle, include boundary points.

For any interior solution, the first-order condition 1
U1(s∗)

· dU1

ds
+ 1

U2(s∗)
· dU2

ds
= 0 characterizes

the maximizer.

Assumption 1 (Interior Bargaining Solution). The Nash bargaining problem admits an

interior solution; that is, there exists s∗ ∈ (0, 1) such that U1(s
∗) > 0 and U2(s

∗) > 0.

This assumption is not required for uniqueness per se but plays a technical role by

ensuring that the equilibrium sharing rule can be characterized by first-order conditions and

that symmetry arguments apply.

When productivity is symmetric (α = 1), the bargaining problem is symmetric across

partners. Any interior maximizer of the Nash product therefore comes in symmetric pairs

around 1/2. If the interior maximizer is unique, symmetry implies s∗ = 1/2; when multiple

interior maximizers exist, we select s∗ = 1/2 as a canonical symmetric selection. This case

is formally established in Appendix B.1. When α ̸= 1, the bargaining problem is generally

asymmetric, and the interior maximizer need not equal 1/2. In this case, Assumption 1

guarantees existence of at least one interior maximizer. When the set of maximizers is not

singleton, we adopt a tie-breaking rule and select the smallest interior maximizer. This

choice is purely technical and serves to ensure a well-defined and measurable selection.

Importantly, neither the assumption of equal bargaining power nor the exact character-

ization of s∗ affects the substantive results of the paper. All subsequent analysis depends

only on the induced equilibrium surplus, not on the particular division of surplus between

partners. Because all Nash bargaining solutions yield the same surplus, the choice of s∗

is payoff-irrelevant for expected surplus comparisons and partner selection. Nevertheless,

we model the bargaining stage explicitly to capture the interactive nature of partnerships.

The bargaining stage provides a parsimonious way to represent how anticipated negotiations

shape equilibrium effort provision and surplus creation, without committing to a specific

bargaining protocol or distributional mechanism.

4.3 Expected Surplus at Partner Selection Stage

At Stage 1, the principal selects a partner before knowing the exact value of ρ. Because

surplus is divided through bargaining over the sharing rule s after the exact value of ρ is

revealed, the partnership environment features transferable utility. As discussed previously,

14



the Nash solution of sharing rule reallocates total surplus across partners without effecting

its level, implying that individual payoffs differ only in distribution, not in efficiency. As

a result, partner selection is governed by expected surplus generated by partnerships rather

than individual payoffs.10

Formally, at Stage 1, the principal evaluates a potential partner based on expected

surplus from the partnership with that partner. In equilibrium, the principal selects an

agent with α to maximize expected surplus, where the expectation is taken over ρ0. Let

S∗(α, ρ) ≡ S(s∗(α, ρ);α, ρ) denote the surplus induced by the continuation equilibrium

(s∗, x∗, y∗) following the realization of ρ given α. Then the expected surplus from a partner-

ship with an agent with α, under the prior beliefs about ρ0, is given by

S̄(α) ≡ Eρ0 [S
∗(α, ρ0 − p(α;λ))] , (5)

where p(α;λ) captures the endogenous shift in collaborative fit induced by productivity.

To characterize partner selection equilibrium, it is necessary to analyze how S̄(α) varies

with α when higher productivity comes at the cost of weaker expected collaborative fit.

5 Partner Selection

In this section, we derive the paper’s central results regarding the shape of S̄(α) and the

principal’s optimal partner selection at Stage 1.

5.1 Preliminaries

The principal’s optimal partner choice maximizes expected surplus, given in (5). When

there is no confusion, we simply write S̄ = E[S∗]. Recall Assumption DS, under which

ρ = ρ0 − p(α;λ), where λ ≥ 0 denotes the tradeoff intensity. We begin by establishing how

S̄ responds marginally to changes in productivity and collaborative fit.

Lemma 1 (Expected Surplus Monotonicity). (i) ∂S̄/∂α > 0. (ii) ∂S̄/∂p ≤ 0.

Lemma 1 shows that a more productive agent generates higher expected surplus holding

the shift p in collaborative fit fixed; and weaker collaborative fit (higher p) generates lower

expected surplus holding productivity fixed.

10This criterion is standard in matching models with transferable utility (Becker, 1973; Shimer and Smith,
2000). Although individual payoffs depend on the division of surplus, total match value is invariant to the
sharing rule under Nash bargaining. Using Partner 1’s expected payoff as the selection criterion leads to the
same characterization of the expected surplus function in Theorem 1.
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By the chain rule for the total derivative of (5) with respect to α, we have

dS̄

dα
=

∂S̄

∂α︸︷︷︸
productivity effect (+)

+ λ
∂S̄

∂p
.︸ ︷︷ ︸

collaborative-fit effect (−)

(6)

By Lemma 1, the two effects operate in opposite directions. An increase in α raises expected

surplus through greater individual talent (the productivity effect), but lowers expected sur-

plus by worsening collaborative fit (the collaborative-fit effect).

To simplify notation, we define the surplus gradient as G(α;λ) ≡ dS̄/dα. The sign of

G(α;λ) determines whether expected surplus is locally increasing or decreasing in produc-

tivity. When λ = 0, G(α; 0) > 0 everywhere, meaning expected surplus is strictly increasing

in productivity. As λ increases, the collaborative-fit effect strengthens relative to the pro-

ductivity effect. The question is whether, and where, the collaborative-fit effect dominates.

We impose several assumptions on the behavior of S̄ over the relevant parameter region to

discipline how the two effects in (6) interact. Assumption 2 plays a central role in generating

our main result; the remaining assumptions are made for analytical convenience, allowing us

to isolate the key economic forces at work without sacrificing substantive generality.

Assumption 2 (Expected Diminishing Sensitivity). The expected surplus function satisfies

∂2S̄/∂p2 > 0. That is, |∂S̄/∂p| is decreasing in p.

Unlike the monotonicity properties in Lemma 1, which follow analytically from the CES

specification, Assumption 2 is not implied by the production function. Assumption 2 imposes

a curvature restriction on the expected surplus function with respect to the shift parame-

ter p(α;λ), requiring expected surplus to exhibit diminishing sensitivity to collaborative-fit

losses. The assumption formalizes the idea that the marginal value of gaining collaborative

fit is highest when collaborative fit is already strongest and declines as fit deteriorates. When

partners already work together well, even small reductions in collaborative fit lead to large

losses in expected surplus, whereas when collaborative fit is already poor, further losses in

fit are less harmful at the margin.

This curvature condition finds support across several empirical settings. In professional

sports, Swaab et al. (2014) document that basketball teams with initially strong coordi-

nation suffer disproportionately when adding players who disrupt team chemistry, while

already-dysfunctional teams experience smaller marginal declines from additional coordina-

tion problems. Similarly, Housman and Minor (2015) find that high-performing workplace

teams experience larger productivity losses from a single toxic worker than teams where col-

laboration has already deteriorated. The pattern parallels the intuition underlying Kremer
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(1993)’s O-ring theory: in high-quality production processes, a single failure is catastrophic,

whereas in low-quality processes, additional failures matter less at the margin.

Assumption 3 (Boundary).

(i) G(α;λH) < 0 for some λH ∈ (0, λmax).

(ii) G(α;λ) > 0 for all λ ∈ (0, λH).

Assumption 3(i) requires that, for some tradeoff intensity, the collaborative-fit effect

dominates the productivity effect near the lower boundary of the productivity range. In-

tuitively, for agents with near-minimal talent, value creation relies primarily on strong col-

laborative fit, making marginal losses in fit more costly than marginal productivity gains.

Assumption 3(ii) requires that, for relatively low tradeoff intensities, the productivity effect

dominates the collaborative-fit effect near the upper boundary of the productivity range.

Intuitively, agents with near-maximal talent continue to generate high expected surplus de-

spite being difficult to work with, because their exceptional individual talent more than

compensates for reduced collaborative fit. Assumption 3 does not require these dominances

to hold for all tradeoff intensities, but only that such regimes are feasible.

Assumption 4 (Regularity). There exist finite constants κ > 0 and δ > 0 such that:

(i) −(∂S̄/∂p)|α=α > (1− α)δ;

(ii) ∂2S̄/∂p2 ≥ κ, |∂2S̄/∂p∂α| ≤ δ, and ∂2S̄/∂α2 ≥ −δ for all relevant (α, ρ).

These regularity conditions serve two purposes. Condition (i) ensures that the threshold

tradeoff intensity is well defined by guaranteeing that the collaborative-fit effect is sufficiently

strong at the lower boundary. Condition (ii) imposes uniform curvature and bounded cross-

effects on the expected surplus function, ensuring that it admits a unique interior minimizer.

Note that ∂2S̄/∂α2 may fail to exist at α = 1, but this non-differentiability does not invali-

date our subsequent analysis (see the proof of Theorem 1 in Appendix A). Taken together,

Assumption 4 guarantees a single reversal in the slope of S̄(α), which underlies the U-shaped

relationship between expected surplus and productivity derived below.

5.2 The Moderate’s Trap

We state the paper’s main result.

Theorem 1 (Shape of Expected Surplus). Suppose Assumption DS and Assumptions 1–4

hold. Then there exists a unique threshold λ̄ ∈ (0, λH) defined by G(α; λ̄) = 0 such that:
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(i) For mild tradeoff intensity (0 < λ ≤ λ̄): S̄(α) is strictly increasing in α.

(ii) For strong tradeoff intensity (λ > λ̄): S̄(α) is U-shaped in α; that is, it is decreasing on

[α, αmin) and increasing on (αmin, α], with a unique interior minimizer αmin ∈ (α, α).

When the tradeoff intensity is mild (λ ≤ λ̄), the productivity effect dominates throughout

the productivity range. Collaborative fit plays a limited role, so increases in productivity

translate directly into higher surplus. This regime may describe environments in which

individual productivity is closely tied to joint output and high performance cannot be realized

without effective collaboration. In such settings, the conventional wisdom that more talent

is better holds.

When the tradeoff intensity is relatively strong (λ > λ̄), this wisdom no longer ap-

plies. The model admits a “stuck in the middle” phenomenon, which we call the Moderate’s

Trap. Low-productivity agents, referred to as team players, generate value through strong

collaborative fit: a highly flexible production process with low coordination frictions over-

powers limited individual talent. Highly productive agents, or difficult stars, generate value

through exceptional individual talent, compensating for weak collaborative fit. Moderate-

productivity agents possess neither advantage. Their productivity is insufficient to generate

substantial value independently, while their collaborative fit is too weak to sustain low-

friction production, leaving them trapped between the two effective modes of value creation.

The U-shaped pattern of expected surplus that defines the Moderate’s Trap follows from

diminishing sensitivity to collaborative-fit losses. The key economic content of this property

is that collaborative fit matters most when it is already strong: when collaborative fit is

strong, small reductions in fit are particularly costly, so moving from a team player with

strong expected collaborative fit toward a moderate agent entails a large loss in surplus.

When collaborative fit is already weak, further reductions have limited impact, so moving

from a moderate agent toward a difficult star sacrifices relatively little. This asymmetry

renders the middle of the productivity range the least attractive region and gives rise to the

trap faced by moderately productive agents.

We adopt a CES production function for tractability, but the underlying economic mech-

anism is more general. Our main results follow from properties of the expected surplus func-

tion stated in Lemma 1 and Assumption 2. The CES specification does not mechanically

deliver Assumption 2. Any production technology that yields expected surplus satisfying

these conditions can generate the Moderate’s Trap when the tradeoff intensity is sufficiently

strong. The key economic content of Assumption 2 is that collaborative fit matters most

when it is already strong—a property we view as empirically plausible across a broad class of

collaborative environments. The trap thus reflects a fundamental feature of the environment

rather than an artifact of functional form.
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Remark (The Role of Uncertainty). The Moderate’s Trap arises from the tradeoff between

productivity and expected collaborative fit, not from uncertainty about fit per se. The

principal’s selection problem depends on S̄(α) = Eρ0 [S
∗(α, ρ)], where higher α predicts

lower E[ρ|α] under Assumption DS. The residual uncertainty in ρ0 (variation in fit that is

orthogonal to productivity) affects expected surplus but does not drive the U-shape. Indeed,

Proposition 3 shows that greater dispersion in ρ0 raises the threshold λ̄ and reduces the

depth of the trap, confirming that residual uncertainty attenuates rather than amplifies the

mechanism.

5.3 Bimodal Selection

We now study the principal’s optimal partner selection at Stage 1. Let α∗ denote the

productivity level of the optimal partner: α∗ = argmaxα S̄(α). We simply use α∗ to refer to

the optimally chosen agent with that productivity level.

When λ = 0 so that collaborative fit is independent of individual talent, the partner

selection problem is trivial: S̄ is strictly increasing in α by Lemma 1(i); hence the optimal

partner is α∗ = α, the most productive agent in the pool. The following describes optimal

partner selection in equilibrium when λ > 0.

Corollary 1 (Optimal Partner Selection).

(i) For mild tradeoff intensity (0 < λ ≤ λ̄): The optimal partner choice is α∗ = α.

(ii) For strong tradeoff intensity (λ > λ̄): The optimal partner choice lies at a boundary,

that is, α∗ ∈ {α, α}.

When highly productive agents are only mildly difficult to work with (λ ≤ λ̄), the same

conclusion holds as in the case with λ = 0 by Theorem 1(i). Hence, the optimal choice is

α∗ = α, the most productive agent in the pool.

When highly productive agents are sufficiently difficult to work with (λ > λ̄), the U-

shaped relationship between expected surplus and productivity fundamentally alters the

selection problem. Because any interior productivity level yields strictly lower expected

surplus than at least one boundary type, no interior agent α ∈ (α, α) can be optimal.

This establishes a pattern of bimodal selection: when making a partner selection decision,

the principal need only compare the least productive agent (α) with the most productive

agent (α) in the candidate pool, while strictly avoiding intermediate types. The implication

for hiring decisions is stark: rather than seeking well-rounded agents in the middle of the

candidate pool when ranked by observable credentials, firms should target the extremes.
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By Corollary 1(ii), the principal’s optimal partner choice reduces to a comparison of

expected surplus at the two boundary productivity levels. Specifically, α∗ = α if S̄(α) >

S̄(α) and α∗ = α if S̄(α) < S̄(α), with the principal randomizing between the two when

S̄(α) = S̄(α). We label the α-agent the “best team player” and the α-agent the “superstar,”

reflecting their respective strengths in collaborative fit and individual talent. We now identify

sufficient conditions under which the principal prefers to select the superstar over the best

team player.

Proposition 2 (Superstar vs. Best Team Player). Suppose λ > λ̄. The principal selects the

superstar (α) over the best team player (α) if (i) the tradeoff intensity λ is relatively low, or

(ii) the productivity range [α, α] is relatively tilted toward higher productivity levels (i.e., a

higher α or a higher α).

The comparison between the superstar and the best team player hinges on how produc-

tivity gains trade off against losses in collaborative fit.

First, consider the extensive margin, captured by the tradeoff intensity λ. When λ is only

moderately above λ̄, stars are difficult to work with but not prohibitively so; and the produc-

tivity advantage of the superstar dominates the collaborative-fit advantage of the best team

player, favoring selection of the superstar. As λ increases further, collaborative-fit losses at

high productivity become more severe, reducing expected surplus at the superstar bound-

ary. At the same time, collaborative-fit gains at low productivity become more pronounced,

increasing expected surplus at the best team player boundary. These opposing movements

shift the relative advantage toward the best team player. Thus, changes in λ can generate a

switching pattern in optimal boundary selection.

Second, consider the intensive margin, captured by the productivity range [α, α]. An

increase in the upper boundary α expands the candidate pool to include substantially more

productive agents, extending the right arm of the U-shape upward and making selection of

the superstar more attractive. Conversely, a decrease in the lower boundary α expands the

pool to include candidates with considerably stronger expected collaborative fit, extending

the left arm of the U-shape upward and making the best team player more favorable.

The extensive margin captures how variation in tradeoff intensity across environments

affects optimal selection, whereas the intensive margin captures how, within a given envi-

ronment, changes in the composition of the candidate pool shape the optimal choice.

The bimodal selection result admits a stronger interpretation. While Corollary 1(ii) es-

tablishes that the optimal partner lies at a boundary, some interior productivity levels may

still generate expected surplus between the two boundary values. However, productivity

levels sufficiently close to the interior minimizer αmin are strictly dominated by both bound-

aries. Formally, the set D(λ) ≡ {α ∈ [α, α] : S̄(α) < min{S̄(α), S̄(α)} is nonempty for λ > λ̄.
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Agents in this intermediate range are categorically unattractive; they would be passed over

regardless of whether the principal ultimately prefers the superstar or the best team player.

5.4 Uncertainty about Collaborative Fit

The preceding analysis establishes that the Moderate’s Trap arises when the tradeoff in-

tensity λ exceeds the threshold λ̄. A natural question is how residual uncertainty about

collaborative fit, captured by the dispersion of ρ0, affects this threshold and the depth of

the trap. This question helps clarify the mechanism: if the trap arose from uncertainty

itself, greater uncertainty should amplify it; if instead the trap arises from the systematic

productivity-fit tradeoff, greater residual uncertainty should attenuate it by diluting the

informativeness of productivity as a signal of expected fit.

Recall that uncertainty enters through the baseline substitution parameter ρ0, which

follows a distribution H with mean E[ρ0] and variance τ 2. Our main results imposed no

restriction on τ 2. Introducing an explicit variance parameter makes clear that the threshold

λ̄ depends on τ 2; we write λ̄(τ 2) to denote this dependence. When λ > λ̄(τ 2), define the

depth of the Moderate’s Trap as S̄(α) − S̄(αmin), the surplus gap between the best team

player and the interior minimum.

Proposition 3 (Dispersion of ρ0 and the Moderate’s Trap). Suppose the assumptions of

Theorem 1 hold. Then:

(i) λ̄(τ 2) is strictly increasing in τ 2.

(ii) S̄(α)− S̄(αmin) is strictly decreasing in τ 2 for any given λ > λ̄(τ 2).

Greater uncertainty about collaborative fit raises the threshold tradeoff intensity required

for the trap to arise and attenuates its depth when it does arise. The intuition is straightfor-

ward. Productivity predicts collaborative fit: higher productivity signals weaker fit. When

fit is relatively predictable (low τ 2), this signal is informative, and the tradeoff translates

into a sharply U-shaped surplus profile. Greater uncertainty weakens the informativeness

of productivity, mitigating the impact of collaborative-fit losses on expected surplus. A

stronger tradeoff intensity is then required for the trap to emerge, and the resulting U-shape

is shallower. The trap is therefore most pronounced in environments where collaborative fit

is relatively predictable at the partner selection stage.

This comparative static suggests that the Moderate’s Trap should be more salient in

settings where reputations for collaborative behavior are well established and observable.

In mature industries with stable professional networks, such as law, investment banking,

or Hollywood, a candidate’s collaborative track record is often known through references,
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repeated interactions, and industry reputation. A partner at a law firm considering lateral

hires can draw on decades of relationship history within the legal community; a film producer

assembling a cast can consult well-established knowledge about which actors are “difficult.”

In such environments, productivity remains a reliable signal of expected collaborative fit,

and the trap operates at full force.

By contrast, the trap should be attenuated in settings where collaborative fit is inherently

harder to predict. Early-career hiring presents one such case: candidates lack the track record

that would allow employers to infer fit from productivity. Cross-industry transitions present

another: a star performer’s collaborative reputation in one sector may not transfer to a new

context with different norms and workflows. Emerging industries or novel team structures

similarly lack the accumulated reputational information that sharpens the productivity-fit

signal. In these high-uncertainty environments, principals face greater residual variance in

collaborative fit conditional on productivity, weakening the case for bimodal selection and

pushing partner choice back toward conventional productivity-based rankings.

Appendix C examines how overconfidence can distort partner selection, showing that

productivity overconfidence and collaborative-fit overconfidence push selection in opposite

directions and that correcting only one bias can induce mis-selection.

6 Labor Markets

The preceding analysis characterizes partner selection by a single principal. We now embed

the model in a competitive labor market to study equilibrium wages and investment incen-

tives. This extension addresses a natural question: if moderately productive agents generate

lower expected surplus, how does this disadvantage manifest when all workers are employed

in equilibrium? The answer is that the Moderate’s Trap appears not as unemployment but

as wage compression in the middle of the productivity range.

6.1 Competitive Equilibrium and Wages

Consider a labor market with a unit mass of principals (firms) and a unit mass of agents

(workers). Workers are heterogeneous in productivity α, distributed according to a contin-

uous distribution F with full support on [α, α]. Each firm seeks to hire exactly one worker,

and each worker can be hired by at most one firm. Workers have a common outside option

normalized to zero.

Let w(α) denote the wage paid to a worker of type α. A firm that hires a worker of type

α earns profit Π(α) = S̄(α)−w(α). In a competitive equilibrium, firms take wages as given
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and choose which worker type to hire, workers accept employment if wages weakly exceed

their outside option, and markets clear.

Proposition 4 (Equilibrium Wages). Suppose S̄(α) > 0 for all α ∈ [α, α]. Then:

(i) A competitive equilibrium exists in which all worker types are employed. In any such

equilibrium, firms earn equal profits across all worker types, and wages satisfy w(α)−
w(α′) = S̄(α)− S̄(α′) for all α, α′ ∈ [α, α].

(ii) For mild tradeoff intensity (0 < λ ≤ λ̄): w(α) is strictly increasing in α.

(iii) For strong tradeoff intensity (λ > λ̄): w(α) is U-shaped in α, with a minimum at αmin.

The key insight is that equilibrium wage differences mirror differences in expected sur-

plus. If some worker type were to generate strictly higher profits than another at prevailing

wages, firms would compete for that type, bidding up its wage until profits equalize. The

equilibrium wage function therefore inherits the shape of the expected surplus function:

strictly increasing when the tradeoff intensity is mild, U-shaped when the tradeoff intensity

is strong.

This result resolves an apparent tension with bimodal partner selection. In the single-

principal model, when λ > λ̄, only boundary types are ever selected. In the labor market,

by contrast, all workers are employed. The difference is that wages adjust: moderately

productive workers become sufficiently inexpensive that firms are willing to hire them despite

their lower surplus contribution. The Moderate’s Trap therefore manifests not as exclusion

from employment but as a wage penalty for workers in the middle of the productivity range.

Proposition 4 characterizes wages in an environment where the Moderate’s Trap is the

sole determinant of surplus. Observed wage distributions reflect additional forces, including

technological complementarities and returns to skill, that generate monotonically increasing

baseline wages. Section 6.3 discusses how our mechanism interacts with these forces to

produce relative wage compression in the middle rather than U-shaped wages in levels.

6.2 Endogenous Investment

We endogenize the productivity distribution by allowing agents to invest in productivity

prior to entering the market. We first analyze investment incentives in the single-principal

environment to establish the basic mechanism, then show how these incentives generate

polarization in the competitive labor market.
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Single-Principal Environment

Extend the partnership game to include an initial investment stage. At Stage 0, each agent

k chooses an investment level ik ∈ [0, 1] without knowing the realization of collaborative fit.

Investment is observable, costless, and raises effective productivity according to

α(ik; θk) = θk + γik, (7)

where θk ∈ [θ, θ] denotes agent k’s baseline talent and γ > 0 is the common return to

investment. At Stage 1, the principal observes all agents’ effective productivity levels and

selects a partner. The game then proceeds as specified in Section 3.2.

Collaborative fit continues to be governed by Assumption DS, with the baseline substitu-

tion parameter ρ0 unknown at both Stages 0 and 1. Investment affects expected collaborative

fit only indirectly through productivity: agents who invest more become more productive

but, in expectation, more difficult to work with.

Let ¯̄λ ∈ (λ̄, λmax) satisfy S̄(θ) = S̄(θ+γ). By Corollary 1 and Proposition 2, the principal

selects α∗ = θ + γ for λ ∈ (λ̄, ¯̄λ) and α∗ = θ for λ ∈ (¯̄λ, λmax).

Proposition 5 (Optimal Investment). Suppose λ > λ̄ and the investment return γ is suffi-

ciently large that S̄(θ + γ) > S̄(θ) and S̄(θ) > S̄(θ + γ).

(i) For λ < ¯̄λ, the agent with θk = θ chooses i∗k = 1.

(ii) For λ = ¯̄λ, the agent with θk = θ chooses i∗k = 1; the agent with θk = θ chooses i∗k = 0.

(iii) For λ > ¯̄λ, the agent with θk = θ chooses i∗k = 0.

In all cases, all other agents are indifferent over investment choices.

The proposition reveals that only a single extreme agent—the one who will be selected

in equilibrium—has strict investment incentives. When λ < ¯̄λ, the principal selects the most

productive agent, so the highest-talent agent invests fully to guarantee selection. When

λ > ¯̄λ, the principal selects the least productive agent, so the lowest-talent agent refrains

from investment. All other agents are never selected regardless of their investment and are

therefore indifferent. Endogenous investment thus reinforces the principal’s extreme selection

rather than smoothing the productivity distribution.

Competitive Labor Market

The indifference of non-selected agents disappears in a competitive labor market. When all

agents are employed and wages reflect expected surplus, every agent has strict investment
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incentives, and the Moderate’s Trap generates a sharper prediction: bimodal investment

that polarizes the productivity distribution.

Proposition 6 (Bimodal Investment under Competitive Labor Market). Suppose λ > λ̄

and the investment return γ is sufficiently large.

(i) In equilibrium, all agents choose corner investment levels: i∗k ∈ {0, 1} for all k.

(ii) There exists a unique cutoff θ̂ ∈ (θ, θ) such that agents with θk > θ̂ choose i∗k = 1, while

agents with θk < θ̂ choose i∗k = 0. An agent with θk = θ̂ is indifferent.

(iii) The equilibrium productivity support is [θ, θ̂] ∪ [θ̂ + γ, θ + γ].

In a competitive labor market, wages allow agents to internalize surplus differences fully

(Proposition 4). Given the U-shaped expected surplus, intermediate productivity levels are

penalized while extremes are rewarded. Anticipating this payoff structure, agents avoid

intermediate investment choices and specialize. Sorting across extremes follows comparative

advantage: because productivity gains are more valuable at higher productivity levels, high-

talent agents invest fully to become difficult stars, while low-talent agents do not invest and

remain team players.

The resulting productivity distribution is polarized, with a gap in the middle. No agents

optimally choose investment levels that generate productivity in (θ̂, θ̂ + γ)—precisely the

region where expected surplus is lowest. Rather than producing smooth sorting, investment

incentives hollow out the middle of the productivity distribution. The Moderate’s Trap is

thus self-reinforcing: bimodal market rewards induce investment patterns that sustain the

bimodal structure.

6.3 Relation to Labor Market Polarization

The mechanism we identify connects to a large literature documenting wage and employment

polarization. Several studies find growth concentrated at the top and bottom of the skill

distribution (Autor et al., 2003; Autor and Dorn, 2013; Goos and Manning, 2007). Standard

explanations emphasize technological change that displaces routine middle-skill tasks while

complementing high-skill cognitive work and preserving demand for low-skill manual and

service work (Autor and Dorn, 2013).

Our model, in isolation, predicts U-shaped wages in levels: moderately productive work-

ers earn less than both difficult stars and team players. Observed wage distributions do not

exhibit this pattern; wages generally increase with measured productivity, even if growth

rates differ across the distribution. This discrepancy reflects the fact that real-world wages
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are determined by many forces beyond the mechanism we study, including technological com-

plementarities, institutional constraints, search frictions, and human capital accumulation.

Our contribution is not to claim that wages are U-shaped in practice, but to microfound a

demand-side force that operates against moderate performers. When this force is combined

with other forces that generate monotonically increasing wages, such as standard returns

to skill, the net effect compresses wages in the middle of the distribution relative to what

standard monotonic models would predict.

Two channels can generate the observed pattern of wage polarization through our mech-

anism. First, within industries, the tradeoff intensity λ may increase over time as work

becomes more collaborative and knowledge-intensive. As λ rises, the U-shape becomes more

pronounced: wages at the extremes rise relative to wages in the middle, generating polar-

ization in growth rates even if wages remain monotonic in levels. Second, to the extent that

the economy shifts toward partnership-intensive sectors, the tradeoff becomes more globally

relevant. In routine production tasks, individual productivity may dominate the collabo-

rative fit (low λ), whereas in professional services and knowledge-intensive work, effective

collaboration is essential and stars tend to be difficult (high λ). As partnership-intensive

industries expand, the U-shaped wage modifier becomes more prevalent in the aggregate,

depressing wages in the middle of the overall distribution relative to the extremes. Both

channels provide a demand-side complement to explanations based on routine-biased tech-

nological change: polarization arises not only from task displacement but also from the

expanding scope of environments where collaborative fit commands a premium.

Cross-sectional variation in λ generates testable implications. In settings where individ-

ual productivity is highly scalable and tasks are largely modular, - such as law, consulting,

or investment banking - a high performer can generate value relatively independently, and

the premium on collaboration is correspondingly reduced. Increases in productivity are more

likely associated with losses in collaborative fit, implying a higher λ, and wage compression

in the middle should be more pronounced. By contrast, in settings where individual produc-

tivity is tightly linked to joint output and cannot be realized without effective collaboration -

such as research teams or ensemble-based creative work - high performers remain dependent

on working well with others. In such environments, λ is lower, and wages should remain

closer to monotonic in productivity.

6.4 Organizational Practices

The Moderate’s Trap provides a unified rationale for several organizational practices that

systematically favor workers at the extremes of the productivity distribution. We discuss
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three settings in which these patterns are particularly salient.

Up-or-out and elastic tournaments. In professional services such as law, consulting,

and investment banking, firms commonly employ up-or-out rules that retain only exceptional

performers while separating competent but unexceptional employees (Galanter and Palay,

1991; Kahn and Huberman, 1988). Galanter and Henderson (2008) document an evolution

toward “elastic tournaments” in which the binary up-or-out structure gives way to a multi-

tiered hierarchy: a thin equity core of rainmakers, a permanent non-equity tier of service

partners and of-counsel, and de-equitization of those in between. The existing literature

explains these practices through tournament incentives (Lazear and Rosen, 1981), human

capital externalities, and signaling (Waldman, 1990). Our framework suggests an additional

rationale grounded in surplus creation: when the productivity-fit tradeoff is strong, moderate

performers generate lower expected surplus than either difficult stars or team players. The

structure of modern professional firms—reserving equity ownership for star rainmakers at

one end while leveraging juniors at the other, and confining moderates to the non-equity

mantle—is consistent with bimodal selection under the Moderate’s Trap.

Bimodal hiring in technology firms. Technology firms frequently target candidates

at opposite ends of the spectrum: exceptional individual contributors or strong culture-fit

candidates, often rejecting the middle (Bock, 2015). This aligns with the tradeoff between

competence and likability: Casciaro and Lobo (2005) demonstrate that managers frequently

select “lovable fools” (high fit, moderate competence) over “competent jerks,” prioritizing

network cohesion over raw individual productivity. Conversely, high-performance cultures

like Netflix explicitly enforce bimodal selection by screening out adequate performers entirely

to maintain talent density (Hastings and Meyer, 2020). Similarly, elite professional service

firms often prioritize cultural matching over technical credentials for non-star roles (Rivera,

2015). These practices reflect the logic of the Moderate’s Trap: when the production function

depends on both individual output and collaborative fit, intermediate types generate less

expected surplus than the boundary types who specialize in one dimension.

Team composition in sports and entertainment. In professional sports, teams with

high concentrations of top performers suffer from diminishing returns due to coordina-

tion failures—the “too-much-talent” effect documented by Swaab et al. (2014). Instead,

teams rely on productivity spillovers from role players who—despite lower individual stats—

enhance the output of stars (Arcidiacono et al., 2017), while shared tenure creates the tacit

knowledge necessary for collaborative advantage (Berman et al., 2002). This creates an

incentive for teams to assemble rosters that mix superstars with cooperative role players

rather than accumulating mid-tier talent. Parallel dynamics appear in entertainment: El-
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berse (2013) documents a “blockbuster strategy” where studios rely on marquee stars to

anchor projects, hollowing out the middle tier. This is consistent with the “motley crew”

property described by Caves (2000), where the risk that a moderately talented misfit derails

a complex project leads decision-makers to prefer safe, high-fit collaborators. Across these

settings, the non-monotonic valuation of talent suggests that moderate types contribute less

expected value than specialists at either extreme.

7 Conclusion

This paper develops a theory of partner selection in environments where individual pro-

ductivity and collaborative fit are negatively related. We characterize how expected surplus

varies with partner productivity and identify two regimes. When the productivity-fit tradeoff

is mild, conventional wisdom holds: higher productivity is always preferred. When the trade-

off is sufficiently strong, expected surplus becomes U-shaped in productivity, and moderate

performers generate the lowest expected surplus. We refer to this pattern as the Moderate’s

Trap.

The trap arises because moderate performers lack both sources of value creation present at

the extremes. Team players generate surplus through strong collaborative fit, while difficult

stars generate surplus through exceptional individual talent. Moderate types benefit from

neither mechanism. As a result, partner selection exhibits a bimodal pattern: firms need only

compare the best team player with the superstar, bypassing the middle of the distribution.

We embed this mechanism in a competitive labor market. The U-shaped surplus profile

translates into wages that compress in the middle, with moderate workers disadvantaged

relative to both team players and difficult stars. Moreover, the trap can be self-reinforcing

through endogenous investment: when market wages penalize intermediate productivity,

workers invest to specialize at the extremes, hollowing out the middle. This demand-side

force operates alongside technology-driven explanations and may help explain why polar-

ization patterns persist across sectors with varying technological exposures. The framework

also rationalizes organizational practices that systematically avoid moderate performers, in-

cluding up-or-out promotion systems, bimodal hiring strategies, and team compositions that

mix superstars with role players.

Several directions for future research merit attention. First, the difficult stars assumption

that links higher productivity to weaker expected collaborative fit is central to our results

but may not apply uniformly across settings. Identifying environments in which this tradeoff

is empirically relevant remains an important task. Second, we focus on bilateral partnerships

with a simple information structure in which productivity is observable while collaborative
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fit is uncertain. In practice, firms obtain partial signals about fit through interviews or refer-

ences. Extending the model to richer information structures, including partial revelation of

fit prior to matching, would connect our framework more directly to screening and signaling

applications. Third, introducing heterogeneity across principals would connect our frame-

work to the sorting literature. Because high-productivity agents bring both a productivity

advantage and a collaborative-fit disadvantage, joint surplus may be neither globally super-

modular nor submodular in principal and agent types, potentially generating non-standard

sorting patterns. Fourth, dynamic extensions could incorporate learning about collabora-

tive fit over time, relationship-specific investment, and partnership dissolution. In our static

framework, partnerships form under uncertainty and outcomes are realized. In practice,

early signals of poor fit may trigger renegotiation or separation, and the anticipation of such

dynamics could alter initial selection decisions. Modeling these forces would yield richer

predictions about career trajectories and the evolution of partnerships over time.

The core insight is general: when individual talent and collaborative fit are in tension,

standard monotonic relationships between ability and value creation need not hold. By

formalizing this tradeoff and tracing its implications for partner selection, wages, and invest-

ment, we provide a foundation for future empirical and theoretical work on team formation

and the organization of work.
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Appendices

A Proofs

Proof of Proposition 1 (Effort Equilibrium).

Fix (α, ρ, s) with α ∈ [α, α], ρ ∈ (0, 1), and s ∈ (0, 1).

Existence and unique best responses. For ρ ∈ (0, 1), the CES production function

F (x, y;α, ρ) is strictly concave in (x, y) on R2
++, and c(e) = e2 is strictly convex. Hence

each player’s payoff Ui is strictly concave in own effort, yielding a unique interior best re-

sponse. The cost function c(e) → ∞ ensures best responses are bounded. Existence of a

pure-strategy equilibrium follows by standard arguments.

Uniqueness. Define the weighted potential

Φ(x, y) = F (x, y;α, ρ) − c(x)

s
− c(y)

1− s
.

Its gradient satisfies ∂Φ/∂x = (1/s) ∂U1/∂x and ∂Φ/∂y = (1/(1−s)) ∂U2/∂y, so the weighted

pseudo-gradient of the game coincides with ∇Φ. Because F is concave and c/s, c/(1 − s)
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are strictly convex, Φ is strictly concave on R2
++. By Theorem 2 of Rosen (1965), the game

admits at most one Nash equilibrium. Combined with existence, the equilibrium is unique.

Characterization. With quadratic costs c(e) = e2, the first-order conditions are s ·
Fx(x, y;α, ρ) = 2x and (1 − s) · Fy(x, y;α, ρ) = 2y. For the CES production function in

(1), the marginal products are given by

Fx(x, y;α, ρ) =
1

21/ρ
(xρ + (αy)ρ)

1−ρ
ρ xρ−1, (8)

Fy(x, y;α, ρ) =
αρ

21/ρ
(xρ + (αy)ρ)

1−ρ
ρ yρ−1. (9)

Dividing the two first-order conditions yields s
1−s

· Fx

Fy
= x

y
. Using (8)–(9), we obtain:

Fx

Fy

=
xρ−1

αρyρ−1
=

1

αρ

(
x

y

)ρ−1

.

Letting r ≡ x/y, we obtain s
1−s

· rρ−1

αρ = r, or equivalently r2−ρ = s
(1−s)αρ . Because 2− ρ > 1

for ρ ∈ (0, 1), the mapping r 7→ r2−ρ is strictly increasing on R++, and hence there exists a

unique solution r∗ > 0:

r∗ =

(
s

1− s

) 1
2−ρ

α− ρ
2−ρ .

Given this unique ratio r∗, substitute y = x/r into Fx. By the homogeneity of degree one of

the CES aggregator,

Fx(x, x/r;α, ρ) =
1

21/ρ

(
1 +

(α
r

)ρ) 1−ρ
ρ

,

which is independent of the scale of efforts. Substituting into the first-order condition for

Partner 1 yields the unique effort level x∗ in (3), and y∗ = x∗/r∗ follows immediately.

Proof of Lemma 1 (Expected Surplus Monotonicity).

We begin by establishing the following lemma. Recall that S(s;α, ρ) is the (total) surplus

induced by the effort equilibrium (x∗, y∗) given (α, ρ) and s.

Lemma A.1 (Surplus Monotonicity).

(i) ∂S/∂α > 0: Higher productivity of Partner 2 increases surplus, holding collaborative

fit fixed.

(ii) ∂S/∂ρ ≥ 0 (with equality iff x∗ = αy∗): Stronger collaborative fit (higher ρ) increases

surplus, holding productivity fixed.

34



Proof. Part(i): The partial derivative of S(s;α, ρ) with respect to α is given by

∂S

∂α
=

∂F

∂α
+

∂F

∂x

dx∗

dα
+

∂F

∂y

dy∗

dα
− 2x∗dx

∗

dα
− 2y∗

dy∗

dα
,

where all derivatives of F are evaluated at (x∗, y∗;α, ρ). Rearranging terms yields:

∂S

∂α
=

∂F

∂α
+

dx∗

dα

(
∂F

∂x
− 2x∗

)
+

dy∗

dα

(
∂F

∂y
− 2y∗

)
.

Using the first-order conditions, sFx(x
∗, y∗;α, ρ) = 2x∗ and (1 − s)Fy(x

∗, y∗;α, ρ) = 2y∗,

together with Euler’s theorem, F (x∗, y∗;α, ρ) = Fxx
∗ + Fyy

∗, we obtain:

2(x∗)2

s
+

2(y∗)2

1− s
= F (x∗, y∗;α, ρ).

Differentiating this identity with respect to α shows that the terms involving dx∗/dα and

dy∗/dα cancel exactly. Hence, ∂S/∂α = ∂F/∂α|(x∗,y∗). Because ∂F/∂α > 0 for all y∗ > 0, it

follows that ∂S/∂α > 0.

Part (ii): By the same envelope argument as in part (i), we have ∂S/∂ρ = ∂F/∂ρ|(x∗,y∗).

By the Power Mean Inequality of the CES production function, ∂F/∂ρ ≥ 0. It follows that

∂S/∂ρ ≥ 0 with equality if and only if x∗ = αy∗.

Because ρ0 is independent of α and S∗(α, ρ) is continuously differentiable in (α, ρ), differ-

entiation and expectation can be interchanged. Hence, Lemma A.1(i) carries over to expected

surplus, implying ∂S̄/∂α > 0. For part (ii), because collaborative fit enters through the in-

duced shift p(α;λ) and ρ is decreasing in p(α;λ), it follows that ∂S/∂p ≤ 0, with equality if

and only if x∗ = αy∗. This completes the proof.

Proof of Theorem 1 (Shape of Expected Surplus).

The proof proceeds in three steps.

Step 1: Preliminary results. Recall the expected surplus S̄(α) = Eρ0 [S
∗(α, ρ)], where

ρ = ρ0 − p(α;λ) with p(α;λ) = λ(α − 1), and the surplus gradient G(α;λ) = ∂S̄/∂α +

λ(∂S̄/∂p). We establish two lemmas that are the key ingredients in the proof.

Lemma A.2 (Existence and Uniqueness of λ̄). Under Assumptions 2–4, there exists a unique

λ̄ ∈ (0, λH) such that G(α; λ̄) = 0. Moreover, G(α;λ) > 0 for λ < λ̄, and G(α;λ) < 0 for

λ > λ̄.

Proof. When λ = 0, the surplus gradient G(α; 0) is strictly positive by Lemma 1(i). By

Assumption 3(i), there exists λH ∈ (0, λmax) such that G(α;λH) < 0. Because G(α;λ) is
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continuous in λ, by the intermediate value theorem, there exists a λ̄ ∈ (0, λH) that satisfies

G(α; λ̄) = 0. Next, we show that G(α;λ) is a strictly decreasing function for all λ ≥ 0.

Taking the derivative of G(α;λ) with respect to λ, we have

dG(α;λ)

dλ
= (α− 1)

[
∂2S̄

∂p∂α
+ λ

∂2S̄

∂p2

]
+

∂S̄

∂p
,

where ∂S̄/∂p ≤ 0 (by Lemma 1(ii)), |∂2S̄/∂p∂α| ≤ δ and ∂2S̄/∂p2 ≥ κ (by Assumption

4(ii)). Thus, the expression in the square bracket is bounded below by λκ− δ where λκ ≥ 0.

Because (∂S̄/∂p)|α=α < (α− 1)δ (by Assumption 4(i)) and α− 1 < 0, the derivative dG(α;λ)
dλ

evaluated at α = α is strictly negative; indicating that G(α;λ) is strictly decreasing in

λ ≥ 0. This shows the uniqueness of λ̄, and G(α;λ) > 0 for λ < λ̄ and G(α;λ) < 0 for

λ > λ̄. Note that even without Assumption 4(i), G(α;λ) is a strictly decreasing function for

α < 1 and for a sufficiently large λ (i.e., λ ≥ δ/κ). This is because, the restriction λ ≥ δ/κ

makes the expression in the bracket positive. But Assumption 4(i) is necessary to guarantee

monotonicity even for λ ∈ (0, δ/κ).

Lemma A.3 (Gradient Monotonicity). Under Assumptions 2–4, there exists λ ∈ (0, λmax)

such that for all λ ∈ (λ, λmax), the surplus gradient G(α;λ) is strictly increasing in α.

Proof. Note that a technical issue arises at α = 1, where G(α;λ) is continuous but not

differentiable. This non-differentiability stems from the construction of ρ, where at α = 1,

p(α;λ) = 0 and ρ is independent of λ; whereas in any neighborhood of α = 1, ρ varies

with λ. We therefore establish differentiability on the domain excluding α = 1 and rely on

continuity to complete the argument.

We first verify continuity at α = 1, and then show that G(α;λ) has a strictly positive

derivative for all α ̸= 1 given sufficiently large λ.

Continuity at α = 1: As α → 1, symmetry implies that the Nash bargaining solution

satisfies s∗(α, ρ) → 1/2 and the equilibrium effort ratio r∗(α) → 1. Consequently, x∗ → y∗,

implying limα→1 ∂S̄/∂p = 0. Hence,

lim
α→1

G(α;λ) = lim
α→1

[
∂S̄

∂α
+ λ

∂S̄

∂p

]
=

∂S̄

∂α

∣∣∣
α=1

= G(1;λ),

which establishes continuity of G(α;λ) at α = 1, thus at all α.

Strict Monotonicity for α ̸= 1: For α ̸= 1, G(α;λ) is differentiable, and its total derivative

with respect to α is given by

dG

dα
=

∂2S̄

∂α2
+ 2λ

∂2S̄

∂p∂α
+ λ2∂

2S̄

∂p2
.
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By Assumption 4(ii), it follows that

dG

dα
≥ −δ − 2λδ + λ2κ ≡ b(λ),

for λ ≥ 0. The function b(λ) is continuous, convex, satisfies b(0) = −δ < 0, and diverges to

+∞ as λ → ∞. Hence, there exists a smallest threshold λ = (δ+
√
δ2 + κδ)/κ > 0 such that

b(λ) > 0 for all λ > λ. Therefore, for all λ ∈ (λ, λmax), we have dG/dα > 0 for all α ̸= 1.

Conclusion: Fix λ ∈ (λ, λmax). Consider any α1 < α2. If the interval [α1, α2] does

not contain 1, by the Mean Value Theorem: G(α2;λ) − G(α1;λ) = Gα(c;λ)(α2 − α1) for

some c ∈ (α1, α2); and by the previous derivations, we have Gα(c;λ) > 0 for λ > λ and

(α2 − α1) > 0. Thus, G(α2;λ) − G(α1;λ) > 0. If the interval contains 1, we apply the

Mean Value Theorem separately to [α1, 1] and [1, α2], using continuity of G(α;λ) at α = 1:

G(α2;λ) − G(α1;λ) = [G(α2;λ) − G(1;λ)] + [G(1;λ) − G(α1;λ)], where both terms in the

square bracket are positive because dG/dα > 0 on the respective open intervals by the Mean

Value Theorem. In both cases, G(α;λ) is strictly increasing in α for all α.

Lemma A.3 ensures that productivity and collaborative fit interact in a well-behaved

manner, establishing a single-crossing property for the surplus gradient for some large enough

λ. Although higher productivity increases friction, the marginal effect of productivity on

expected surplus becomes increasingly favorable as α rises. Intuitively, when productivity is

already high, further reductions in collaboration are less costly due to diminishing sensitivity,

while productivity gains remain valuable. The lemma does not claim global monotonicity of

the surplus gradient for all values of λ, but only for some large enough λ. This restriction is

without loss for the subsequent proof.

The two thresholds in Lemmas A.2 and A.3 play distinct roles. The threshold λ̄ has an

economic interpretation: it is the point at which the surplus gradient at the lower boundary

changes sign, which is necessary for the emergence of a U-shaped surplus. By contrast, λ is

a technical threshold: it is the smallest value of λ for which the surplus gradient satisfies a

single-crossing property, guaranteeing a unique interior minimum. For expositional clarity,

we impose λ̄ > λ in what follows. This restriction is purely technical and does not affect

the economic content of our results. Our main conclusion concerns the behavior of the

expected surplus for sufficiently large λ, where the U-shaped pattern arises. If λ̄ < λ, then

the expected surplus need not be monotone or U-shaped for values of λ ∈ (λ̄, λ),11 but

this region is irrelevant for the existence and characterization of the Moderate’s Trap. We

11The shape of expected surplus may not be pinned down, or expected surplus may be decreasing, have
multiple local extrema, display non-U-shaped patterns, or exhibit more irregular shapes, depending on how
productivity and complementarity interact in this region.
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therefore abstract from such cases to focus on economically interpretable regimes.

Step 2: Characterization of G(α;λ). When α = 1, G(1;λ) is constant across λ and

G(1;λ) = G(1; 0) > 0 for all λ. For α ̸= 1, we consider the regimes separately.

Part (i): 0 < λ ≤ λ̄. By Lemma A.2, G(α;λ) > 0 for λ < λ̄, and G(α; λ̄) = 0.

Assumption 3(ii) implies G(α;λ) > 0 for λ ∈ (0, λ̄], where λ̄ ∈ (0, λH). Because G(α;λ) is

strictly increasing in α by Lemma A.3, it follows that G(α;λ) ≥ 0 for all α ∈ [α, α], with

equality if and only if λ = λ̄ and α = α.

Part (ii): λ > λ̄. By Lemma A.2, G(α;λ) < 0 for λ > λ̄. Assumption 3(ii) implies

G(α, λ) > 0 for λ ∈ (λ̄, λH), where λ̄ ∈ (0, λH). By Lemma A.3, G(α;λ) is strictly increasing

in α, and can have at most one zero on [α, α] (single crossing). Therefore, there exists a

unique αmin ∈ (α, α) such that G(αmin;λ) = 0.

Step 3: Characterization of S̄. Recall that dS̄/dα = G(α;λ).

Part (i): 0 < λ ≤ λ̄. For λ < λ̄, G(α;λ) > 0 for all α ∈ [α, α], and hence S̄(α) is

strictly increasing in α over the entire productivity range. When λ = λ̄, we have G(α; λ̄) = 0

and G(α; λ̄) > 0 for all α ∈ (α, α]. Because G(α; λ̄) is nonnegative everywhere and strictly

positive except at a single boundary point, the integral of G(α; λ̄) over any nontrivial interval

is strictly positive. It follows that S̄(α) remains strictly increasing on [α, α].

Part (ii): λ > λ̄. In this case, G(α;λ) < 0 for α ∈ [α, αmin), G(αmin;λ) = 0, and

G(α;λ) > 0 for α ∈ (αmin, α]. Consequently, S̄ is strictly decreasing on [α, αmin) and strictly

increasing in α on (αmin, α], yielding a U-shaped relationship between expected surplus and

productivity. At the unique interior minimum αmin, strict monotonicity on each side implies

S̄(αmin) < S̄(α) and S̄(αmin) < S̄(α).

Proof of Corollary 1 (Optimal Partner Selection).

Part (i): Follows directly from Theorem 1(i). Part (ii): The U-shaped surplus function

on [α, α] achieves its maximum at a boundary. Because S̄ is decreasing on [α, αmin) and

increasing on (αmin, α], we have maxα∈[α,α] S̄(α) = max{S̄(α), S̄(α)}. Hence, α∗ ∈ {α, α}.
Note that, by continuity of S̄, there exists a neighborhood of the interior minimum αmin such

that for any α in this neighborhood, S̄(α) < min{S̄(α), S̄(α)}. Because S̄(αmin) < S̄(α)

and S̄(αmin) < S̄(α) by Theorem 1, continuity implies that both boundary types strictly

dominate interior productivity levels sufficiently close to αmin. Importantly, this dominance

need not extend to all interior productivity levels. Productivity levels whose surplus lies

between the two boundary values are dominated by one boundary, but not by both.
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Proof of Proposition 2 (Superstar vs. Best Team Player).

By Corollary 1(ii), for λ > λ̄, the principal’s optimal choice lies at a boundary, α∗ ∈
{α, α}. The principal prefers the superstar (α) over the best team player (α) if and only if

∆(λ, α, α) ≡ S̄(α)− S̄(α) ≥ 0. We prove the comparative statics of ∆(λ, α, α).

Part (i): Using ρ = ρ0 − p(α;λ) with p(α;λ) = λ(α− 1), we obtain

∂∆

∂λ
=

∂S̄(α;λ)

∂p
(α− 1)− ∂S̄(α;λ)

∂p
(α− 1).

By Lemma 1(ii), ∂S̄/∂p ≤ 0, with equality if and only if x∗ = αy∗, which is a knife-edge

case. Moreover, α > 1 and α < 1. Hence, except in the degenerate equality case, we have

∂∆/∂λ < 0. In particular, an increase in λ reduces S̄(α) but increases S̄(α). Therefore,

higher values of λ reduce the relative advantage of the superstar. Equivalently, for λ > λ̄,

lower values of λ strengthen the case for selecting α.

Part (ii): The boundaries α and α are arbitrary parameters satisfying 0 < α < 1 < α.

From the proof of Theorem 1, we have G(α;λ) > 0 for α ∈ (αmin, α], so S̄(α) is strictly

increasing in α in this region. Hence, an increase in the upper boundary α raises S̄(α). In

contrast, for α ∈ [α, αmin), we have G(α;λ) < 0, so S̄(α) is strictly decreasing in α on this

region. Therefore, an increase in the lower boundary α lowers S̄(α). Either change increases

∆(λ, α, α), strengthening the case for selection of α.

Proof of Proposition 3 (Dispersion of ρ0 and the Moderate’s Trap).

Under the assumptions of Theorem 1, and as discussed in Section 5.4, there exists a threshold

λ̄(τ 2) such that expected surplus is U-shaped in α for all λ > λ̄(τ 2). This threshold is defined

implicitly by

G(α; λ̄(τ 2)) ≡ ∂S̄

∂α
+ λ̄(τ 2)

∂S̄

∂p
= 0,

evaluated at α = α.

Part (i): By Lemma 1, ∂S̄/∂α > 0 and ∂S̄/∂p ≤ 0, with strict inequality holding

generically. An increase in τ 2 corresponds to a mean-preserving spread of the distribution

of ρ0. Under Assumption 2, the expected surplus function is convex in the shift parameter

p, implying that the expected marginal effect of collaborative-fit losses, ∂S̄/∂p, becomes

weaker in absolute value as dispersion increases. That is, greater uncertainty attenuates the

expected marginal value of collaborative fit: ∂
∣∣∂S̄/∂p∣∣/∂τ 2 < 0. Holding ∂S̄/∂α fixed, a

smaller absolute value of ∂S̄/∂p requires a larger value of λ to satisfy the threshold condition.

Hence, dλ̄(τ 2)/dτ 2 > 0.
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Part (ii): Fix λ > λ̄(τ 2), so that expected surplus is U-shaped with a unique interior

minimizer αmin. Define the depth of the Moderate’s Trap as ∆(τ 2) ≡ S̄(α)− S̄(αmin). Under

Assumption 2, the marginal value of collaborative fit is higher at lower values of the shift

parameter p(α;λ). Because p(α;λ) < p(amin;λ), an increase in the dispersion of ρ0 has a

larger positive effect on expected surplus at α than at αmin. Consequently, the expected

surplus gap between the boundary and the minimum of the U-shape shrinks as uncertainty

increases. It follows that d∆(τ 2)/dτ 2 < 0. Greater uncertainty therefore attenuates the

depth of the trap without eliminating it.

Proof of Proposition 4 (Equilibrium Wages).

Part (i): Define the wage function w(α) = S̄(α)− Π̄, where Π̄ ≥ 0 is a constant. Under this

wage function, a principal who hires a worker of type α earns profit Π(α) = Π̄ regardless

of the worker’s productivity α. Hence, principals are indifferent across all worker types and

profit maximization is satisfied. Choosing Π̄ = minα S̄(α) guarantees that w(α) ≥ 0 for all

α, so that workers weakly prefer employment to their outside option. Because profits are

equalized across worker types and the measure of principals equals the measure of workers, a

competitive equilibrium exists in which every worker is matched with exactly one principal.

By construction, wage differences satisfy w(α)− w(α′) = S̄(α)− S̄(α′) for all α, α′.

Part (ii): For λ ≤ λ̄, Theorem 1(i) establishes that S̄(α) is strictly increasing in α.

Because the wage function w(α) = S̄(α)−Π̄ differs from expected surplus only by a constant,

w(α) is also strictly increasing in α.

Part (iii): For λ > λ̄, Theorem 1(ii) establishes that S̄(α) is U-shaped with a unique

interior minimizer αmin. The wage function inherits this shape: it is strictly decreasing on

[α, αmin) and strictly increasing on (αmin, α].

Proof of Proposition 5 (Optimal Investment).

Take the continuation equilibrium at Stages 1–3 as given. At Stage 0, an agent’s investment

problem is governed by the expected surplus generated by a partnership in which the agent

is selected. An agent who is not selected receives zero payoff regardless of investment. For

λ > λ̄, expected surplus is U-shaped in productivity. Let ¯̄λ satisfy S̄(θ) = S̄(θ+γ). Corollary

1 and Proposition 2 together characterize the principal’s continuation strategy α∗.

Part (i): Fix λ < ¯̄λ. The principal’s optimal choice is α∗ = α, the highest attainable

productivity that is determined in equilibrium. Agent k with θk = θ guarantees selection

by choosing ik = 1, yielding the highest attainable productivity θ + γ among agents. By

assumption, S̄(θ+γ) > S̄(θ), so any deviation to a lower investment level than ik = 1 reduces
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productivity and therefore risks losing selection without any compensating gain. Hence, for

λ < ¯̄λ, the agent with θk = θ strictly prefers ik = 1 to any other investment level. For any

other agent j ̸= k with θj < θk = θ, even ij = 1 yields productivity strictly below θ + γ.

Such agents are never selected in equilibrium and therefore obtain zero payoff regardless of

investment. Thus, they are indifferent over all investment choices. Given such investment

choices, the upper bound on the equilibrium productivity support faced by the principal at

Stage 1 is α = θ + γ, in turn rationalizing the principal’s optimal choice α∗ = α.

Part (iii): We prove this part before proving part (ii). Fix λ > ¯̄λ. The principal’s optimal

choice is α∗ = α, the lowest attainable productivity in equilibrium. Agent k with θk = θ

guarantees selection by choosing ik = 0, yielding the lowest attainable productivity θ. By

assumption, S̄(θ) > S̄(θ + γ), so ik > 0 increases productivity and therefore may cause the

principal to select another agent instead. Hence, for λ > ¯̄λ, the agent with θk = θ strictly

prefers ik = 0 to any other investment level. As before, all other agents cannot affect the

principal’s choice through investment and are therefore indifferent. Given such investment

choices, the lower bound on the equilibrium productivity support faced by the principal at

Stage 1 is α = θ, again rationalizing the principal’s optimal choice α∗ = α.

Part (ii): At λ = ¯̄λ, the principal is indifferent between the two extreme productivity

levels, α and α. The agent with θk = θ weakly prefers ik = 1, while the agent with θk = θ

weakly prefers ik = 0. All other agents remain indifferent.

Proof of Proposition 6 (Bimodal Investment under Competitive Labor Market).

Part (i): Fix an agent k with baseline talent θk. Given an investment choice ik ∈ [0, 1], the

agent’s expected payoff is V (ik; θk) ≡ S̄(α(ik; θk)) = S̄(θk + γik). When λ > λ̄, Theorem 1

implies that S̄(α) is U-shaped in α with a unique interior minimizer αmin. Viewed as a

function of the investment choice ik, V (ik; θk) is then either monotonic if the interval [θk, θk+

γ] lies entirely on one arm of the U-shape, or U-shaped with an interior minimum if the

interval spans αmin. In either case, there is no interior maximum, and the maximum of

V (ik; θk) over ik ∈ [0, 1] is attained at a boundary. Hence, the optimal investment choice

satisfies i∗k ∈ {0, 1} for all agents.

Part (ii): Define, for a generic baseline talent θ, the payoff gain from full investment:

∆(θ) ≡ V (1; θ)− V (0; θ) = S̄(θ + γ)− S̄(θ).

Because S̄ is continuously differentiable, ∆(θ) is continuous. Differentiating yields

∆′(θ) = S̄ ′(θ + γ)− S̄ ′(θ) = G(θ + γ;λ)−G(θ;λ),
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where G(α;λ) = dS̄/dα is the surplus gradient. By Lemma A.3, for λ > λ̄, G(α;λ) is strictly

increasing in α. Because θ+γ > θ, it follows that ∆′(θ) > 0 for all θ. Hence, ∆(θ) is strictly

increasing in baseline talent. By assumption, the investment return γ is sufficiently large

that ∆(θ) < 0 and ∆(θ) > 0. By the intermediate value theorem, there exists a unique

cutoff θ̂ ∈ (θ, θ) such that ∆(θ̂) = 0. Applying this cutoff to individual agents, an agent k

with baseline talent θk optimally chooses full investment i∗k = 1 if θk > θ̂, and no investment

i∗k = 0 if θk < θ̂. An agent with θk = θ̂ is indifferent and may randomize between the two.

Part (iii): Follows from part (ii). Agents with θk > θ̂ choose i∗k = 1, generating effective

productivity levels in (θ̂ + γ, θ + γ]. Agents with θk < θ̂ choose i∗k = 0, generating effective

productivity levels in [θ, θ̂). An agent with θk = θ̂ is indifferent between ik = 0 and ik = 1.

Because both investment choices are consistent with equilibrium, both boundary productivity

levels θ̂ and θ̂+γ may arise under equilibrium selection. Hence, the equilibrium productivity

support is characterized as [θ, θ̂] ∪ [θ̂ + γ, θ + γ].

Proof of Lemma C.1 (Directional Effects of Overconfidence).

Recall that the star premium is defined as ∆(β̃, λ̃) = S̄(α; β̃, λ̃)− S̄(α; β̃, λ̃), where β̃ denotes

the principal’s perceived productivity and λ̃ the perceived tradeoff intensity.

Part (i): Consider an increase in perceived productivity from β̃ to β̃′ > β̃, holding λ̃

fixed. Differentiating the star premium with respect to β̃ yields

∂∆

∂β̃
=

∂S̄(α; β̃, λ̃)

∂β̃
− ∂S̄(α; β̃, λ̃)

∂β̃
.

Because the principal’s productivity and the agent’s productivity are substitutes in joint

production, the marginal contribution of the principal’s productivity is decreasing in α.

Consequently, the marginal effect of β̃ on expected surplus is smaller when the agent is the

superstar than when the agent is a best team player:

∂S̄(α; β̃, λ̃)

∂β̃
<

∂S̄(α; β̃, λ̃)

∂β̃
.

It follows that ∂∆/∂β̃ < 0.

Part (ii): Differentiating the star premium with respect to λ̃ yields

∂∆

∂λ̃
=

∂S̄(α; β̃, λ̃)

∂λ̃
− ∂S̄(α; β̃, λ̃)

∂λ̃
.

Under Assumption DS, collaborative fit is given by ρ = ρ0 − p(α;λ), so that the perceived
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tradeoff intensity operates through the shift parameter p(α; λ̃) = λ̃(α − 1). Therefore,

differentiating expected surplus with respect to λ̃ yields

∂S̄

∂λ̃
=

∂S̄

∂p

∂p

∂λ̃
=

∂S̄

∂p
(α− 1).

By Lemma 1(ii), ∂S̄/∂p ≤ 0, with strict inequality holding generically. For the superstar,

α > 1, we have ∂S̄/∂λ̃
∣∣
α
< 0; that is, a higher perceived tradeoff intensity lowers expected

surplus at the upper boundary. For the best team player, α < 1, we have ∂S̄/∂λ̃
∣∣
α
> 0;

that is, a higher perceived tradeoff intensity raises expected surplus at the lower boundary.

It follows that ∂∆/∂λ̃ < 0. Equivalently, a reduction in perceived tradeoff intensity, i.e.,

collaborative-fit overconfidence with λ̃ = λ− ϵ, increases the star premium.

Proof of Proposition C.1 (Partial Debiasing and Mis-selection).

Suppose λ > λ̄, so that expected surplus is U-shaped and partner selection is bimodal. The

principal holds biased beliefs (β̃, λ− ϵ), with β̃ > 1 and ϵ > 0, while the true parameters are

(1, λ), under which the optimal choice is given by α∗ ∈ {α, α}. By assumption, the two biases

offset so that the principal selects correctly; that is, the star premium under biased beliefs,

∆(β̃, λ− ϵ), has the same sign as the star premium under the true parameters, ∆(1, λ).

First, suppose that under the true parameters (1, λ), α∗ = α, so that ∆(1, λ) < 0. Because

the biases offset, we also have ∆(β̃, λ − ϵ) < 0. Now remove productivity overconfidence

by setting β̃ = 1, while holding λ̃ = λ − ϵ. By Lemma C.1(i), the star premium is strictly

decreasing in β̃. Because β̃ > 1, it follows that ∆(1, λ−ϵ) > ∆(β̃, λ−ϵ), implying an upward

shift in the star premium. Because ∆(β̃, λ−ϵ) < 0, this upward shift moves ∆(1, λ−ϵ) closer

to zero and may cause it to become positive. Hence, removing productivity overconfidence

tends toward over-selection of superstars; that is, it is possible that ∆(1, λ−ϵ) > 0 > ∆(1, λ).

Next, suppose that under the true parameters (1, λ), α∗ = α, so that ∆(1, λ) > 0.

Because the biases offset, we also have ∆(β̃, λ − ϵ) > 0. Now remove collaborative-fit

overconfidence by setting ϵ = 0, while holding β̃ > 1. By Lemma C.1(ii), because ϵ > 0, it

follows that ∆(β̃, λ) < ∆(β̃, λ− ϵ), implying a downward shift in the star premium. Because

∆(β̃, λ−ϵ) > 0, this downward shift moves ∆(β̃, λ) closer to zero and may cause it to become

negative. Hence, removing collaborative-fit overconfidence tends toward over-selection of

best team players; that is, it is possible that ∆(β̃, λ) < 0 < ∆(1, λ).
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B Supplementary Results: Bargaining

B.1 Nash Bargaining Symmetry

We formally prove the symmetry property of the Nash bargaining outcome discussed in

Section 4.2 by showing that, when productivity is symmetric (α = 1), the Nash bargaining

problem admits a symmetric set of interior maximizers around 1/2.

Proposition B.1 (Symmetry of the Nash Bargaining Outcome). Suppose α = 1 and As-

sumption 1 holds. Then the set of interior maximizers of the Nash product is symmetric

around 1/2. In particular, if s∗ is an interior maximizer, then 1 − s∗ is also an interior

maximizer. If the interior maximizer is unique, it must satisfy s∗ = 1/2.

Proof. Fix α = 1. Then the CES production function and the cost functions are invariant

to relabeling the two partners. Hence, the underlying environment is symmetric. Consider

the transformation (s, x, y) 7→ (1− s, y, x), which exchanges the partners’ roles and reflects

the sharing rule. By symmetry of the effort equilibrium when α = 1, equilibrium efforts

satisfy x∗(s; 1, ρ) = y∗(1 − s; 1, ρ) and y∗(s; 1, ρ) = x∗(1 − s; 1, ρ). It follows that the in-

duced continuation payoffs satisfy
(
U1(s; 1, ρ), U2(s; 1, ρ)

)
=

(
U2(1− s; 1, ρ), U1(1− s; 1, ρ)

)
.

Therefore, the Nash product N(s) ≡ U1(s; 1, ρ) ·U2(s; 1, ρ) is symmetric around 1/2, that is,

N(s) = N(1− s) for all s ∈ (0, 1). Hence, if s∗ is an interior maximizer of the Nash product,

then 1− s∗ is also an interior maximizer. The set of interior maximizers is thus symmetric

around 1/2. If the interior maximizer is unique, symmetry implies s∗ = 1/2.

B.2 Ex Ante Nash Bargaining

In the partnership game specified in Section 3.2, partners bargain over the sharing rule after

collaborative fit is revealed. We refer to this timing ex post bargaining. In this appendix, we

consider an alternative timing in which partners bargain over the sharing rule before collab-

orative fit is revealed, which we refer to as ex ante bargaining. We show that the Moderate’s

Trap can arise under ex ante bargaining, and clarify that any apparent disappearance of the

trap reflects feasibility constraints rather than a change in the underlying mechanism.

Under ex ante bargaining, the game proceeds as follows. At Stage 1, the principal selects

an agent with an observable productivity level α and forms a partnership. At Stage 2,

the two partners bargain over the sharing rule without knowing the exact value of ρ; in

particular, they do not observe ρ0 and only know its distribution. After the sharing rule is

determined, ρ0 is revealed and the game proceeds to Stage 3 as in the baseline model. We
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assume that partners commit to the sharing rule agreed upon at Stage 2, so that it cannot

be renegotiated after the realization of ρ0.

The Nash bargaining solution under ex ante bargaining is characterized by

ŝ(α) ∈ arg max
s∈[0,1]

Eρ0 [N (s;α, ρ)] , (10)

where ρ = ρ0 − p(α;λ), N(s;α, ρ) ≡ U1(s, α, ρ) · U2(s, α, ρ) denotes the Nash product, and

Ui(s, α, ρ), i = 1, 2, denote the continuation payoffs induced by equilibrium effort choices in

the subsequent stage given s, α, and ρ.12

The following lemma provides a convenient characterization of the Nash bargaining so-

lution under ex ante bargaining. We refer to this solution as the ex ante sharing rule and to

the Nash bargaining solution under ex post bargaining as the ex post sharing rule.

Lemma B.1 (Ex Ante Sharing Rule as Certainty Equivalent). The ex ante sharing rule

ŝ(α) can be characterized as the ex post sharing rule if collaborative fit were known to equal

a certainty-equivalent level ρ̂(α). In general, ρ̂(α) ̸= E[ρ|α].

Proof. Fix α. For any given ρ, the Nash product N(s;α, ρ) is finite and continuously differen-

tiable in s, and ρ0 is independent of other given parameters. Differentiation and expectation

can be interchanged; and so the ex ante sharing rule ŝ(α) satisfies the first-order condition

∂Eρ0 [N(s;α, ρ)]/∂s
∣∣
s=ŝ(α)

= Eρ0 [∂N(s;α, ρ)/∂s]
∣∣
s=ŝ(α)

= 0. Define ϕ(s, ρ) ≡ ∂N(s;α, ρ)/∂s.

For interior values of ρ, the function ϕ is continuous in both arguments and satisfies ϕ(0, ρ) >

0 and ϕ(1, ρ) < 0, reflecting the requirement that both partners obtain positive payoffs.

Hence, for each s ∈ (0, 1), the Intermediate Value Theorem implies the existence of a value

ρ̃(s) such that ϕ(s, ρ̃(s)) = 0. Define ρ̂(α) ≡ ρ̃(ŝ(α)). By construction, ŝ(α) coincides with

the ex post sharing rule evaluated at ρ = ρ̂(α). In general, however, ρ̂(α) ̸= E[ρ|α]. The

certainty-equivalent level depends on the curvature of ϕ in ρ, and Jensen’s inequality implies

that equality holds only in the special case where ϕ is linear in ρ.

Let N̂(α) ≡ Eρ0 [N(ŝ(α);α, ρ)] denote the maximized expected Nash product given α

under ex ante bargaining, and let N̄(α, ρ) ≡ N(s∗(α, ρ);α, ρ) denote the maximized Nash

product given α and ρ under ex post bargaining, where s∗(α, ρ) is the Nash bargaining

solution defined in (4). Because ex post bargaining maximizes the Nash product pointwise

in ρ, it follows immediately that Eρ0 [N̄(α, ρ)] ≥ N̂(α), with equality if and only if s∗(α, ρ)

is independent of ρ. This ordering, however, does not generally extend to expected surplus,

because Nash bargaining maximizes U1 · U2 rather than U1 + U2.

12To ease the exposition, we suppress the dependence of Ui and N on λ.
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Let Ŝ(α) ≡ Eρ0 [S(ŝ(α);α, ρ)] denote the expected surplus under ex ante bargaining.

Recall that S̄(α) ≡ Eρ0 [S(s
∗(α, ρ);α, ρ)] is the expected surplus under ex post bargaining.

The following result establishes that the U-shaped relationship between expected surplus

and productivity persists under ex ante bargaining for sufficiently strong tradeoff intensity.

Proposition B.2 (U-Shaped Expected Surplus under Ex Ante Bargaining). Under the

assumptions of Theorem 1, there exists a threshold λ̂ > λ̄ such that: if λ̂ < λmax, then

for all λ ∈ (λ̂, λmax), Ŝ(α) is U-shaped in α on [α, α], with a unique interior minimizer

α̂min ∈ (α, α).

Proof. The proof establishes that the surplus gradient under ex ante bargaining inherits the

sign pattern required for a U-shaped expected surplus function. The argument proceeds by

comparing the ex ante surplus gradient with its ex post counterpart and showing that, for

sufficiently strong tradeoff intensity, the distortion induced by ex ante bargaining does not

overturn the boundary behavior and monotonicity of the ex post gradient.

Step 1: Distortion under ex ante bargaining. Recall the surplus gradient under

ex post bargaining: G(α;λ) ≡ dS̄/dα = ∂S̄/∂α + λ(∂S̄/∂p). Let Ĝ(α;λ) denote the ex

ante surplus gradient: Ĝ(α;λ) ≡ dŜ/dα = ∂Ŝ/∂α + λ(∂Ŝ/∂p) + (∂Ŝ/∂s)(dŝ/dα). Define

the distortion term as R(α;λ) ≡ Ĝ(α;λ) − G(α;λ). For large λ, both G(α;λ) and Ĝ(α;λ)

admit leading terms proportional to λ: G(α;λ) ≈ λ · g(α) and Ĝ(α;λ) ≈ λ · ĝ(α), where
g(α) ≡ Eρ0 [∂S/∂p|s=s∗(α,ρ)] and ĝ(α) ≡ Eρ0 [∂S/∂p|s=ŝ(α)]. Accordingly, R(α;λ) ≈ λ · r(α),
where r(α) ≡ ĝ(α)− g(α). Because ∂S/∂p is continuous and evaluated on a compact set of

sharing rules and ρ realizations, the coefficients g(α), ĝ(α), and r(α) are bounded.

Step 2: Boundary behavior of the ex post gradient. By the proof of Lemma A.2,

G(α;λ) is strictly decreasing in λ, with G(α; λ̄) = 0. Hence, for all λ > λ̄, G(α;λ) < 0.

By Assumption 3(ii), G(α;λ) > 0 for all λ ∈ (0, λH). For sufficiently large λ, the term

(α − 1)λ(∂2S̄/∂p2) dominates in ∂G/∂λ. Because ∂2S̄/∂p2 > 0, it follows that G(α;λ) is

increasing in λ. Hence, g(α) < 0 and g(α) > 0.

Step 3: Existence of a threshold. The ex ante gradient inherits the sign of the ex

post gradient at each boundary whenever |r(α)| < |g(α)|. This condition holds when the ex

post sharing rule s∗(α, ρ) varies little with ρ, or when the cross-partial ∂2S/∂p∂s is small

relative to ∂S/∂p. Define λ̂ as the smallest value of λ > λ̄ such that |g(α)| > |r(α)| and
|g(α)| > |r(α)|. If λ̂ < λmax, then for all λ ∈ (λ̂, λmax), Ĝ(α;λ) = G(α;λ) +R(α;λ) < 0 and

Ĝ(α;λ) = G(α;λ) +R(α;λ) > 0.

Step 4: Monotonicity of the ex ante surplus gradient. By Lemma A.3, for large

λ, ∂G/∂α is dominated by λ2(∂2S̄/∂p2), which is positive by Assumption 2. Differentiating

R(α;λ) with respect to α and applying the chain rule yields terms involving dŝ/dα, which
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is bounded. Hence, ∂R/∂α also grows at rate O(λ2), with coefficient [∂2Ŝ/∂p2 − ∂2S̄/∂p2].

Because diminishing sensitivity is a property of the surplus function S itself, ∂2S/∂p2 > 0

regardless of the sharing rule. Hence, the leading term in ∂Ĝ/∂α is λ2(∂2Ŝ/∂p2) > 0,

implying that Ĝ(α;λ) is strictly increasing in α for sufficiently large λ. Adjusting λ̂ upward

if necessary to ensure this monotonicity, we conclude that for all λ ∈ (λ̂, λmax), Ĝ(α;λ) is

negative at α, positive at α, and strictly increasing in α.

Step 5: Conclusion. By the Intermediate Value Theorem, there exists a unique α̂min ∈
(α, α) such that Ĝ(α̂min;λ) = 0. Hence, Ŝ(α) is strictly decreasing on [α, α̂min) and strictly

increasing on (α̂min, α], yielding a U-shaped relationship.

The condition λ̂ < λmax holds when the sharing rule distortion is bounded. Specifically,

for large λ, writeG(α;λ) ≈ λ·g(α) andR(α;λ) ≈ λ·r(α), where g(α) ≡ Eρ0

[
(∂S/∂p)

∣∣
s=s∗(α,ρ)

]
and r(α) ≡ Eρ0

[
(∂S/∂p)

∣∣
s=ŝ(α)

]
− g(α). If |r(α)| < |g(α)| at both boundaries α ∈ {α, α},

then λ̂ is finite. This bound is satisfied when the ex post sharing rule s∗(α, ρ) varies lit-

tle with ρ, or when the cross-partial ∂2S/∂p∂s is small relative to ∂S/∂p. The condition

λ̂ < λmax then holds for a nonempty set of parameter configurations.

C Overconfidence in Partner Selection

This appendix examines how the principal’s overconfidence affects partner selection in the

single-principal environment of Section 5. We consider two forms of bias, show that they

distort selection in opposite directions, and demonstrate that correcting only one bias can

induce mis-selection.

We consider two forms of bias, both reflecting the principal’s tendency to overestimate

her own capabilities.

(1) Productivity overconfidence: The principal believes her productivity is β̃ > β, rather

than the true value β.

(2) Collaborative-fit overconfidence: The principal perceives the tradeoff intensity as λ̃ =

λ− ϵ for some ϵ > 0, rather than the true value λ.

Under productivity overconfidence, the principal overestimates her own productivity. Un-

der collaborative-fit overconfidence, she underestimates the extent to which highly productive

partners are difficult to work with, perhaps believing that her skills allow her to mitigate

collaborative frictions more effectively than is objectively warranted. Although both biases

stem from excessive self-confidence, they operate in distinct domains.
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To formalize these biases, we evaluate expected surplus under the principal’s perceived

parameters. In the baseline model, the principal’s productivity is normalized to one. Pro-

ductivity overconfidence is captured by allowing the principal to believe her own productivity

is β > 1, which scales her effort in production:

F (x, y; β, α, ρ) =

(
(βx)ρ + (αy)ρ

2

)1/ρ

.

Let S̄(α; β, λ) denote expected surplus evaluated under perceived parameters. Holding λ

fixed, a higher perceived β reduces the perceived marginal contribution of an agent’s pro-

ductivity α: when the principal believes she is more productive, additional productivity from

an agent is viewed as less valuable.

Definition 1 (Star Premium). Given beliefs (β̃, λ̃), the star premium is the perceived surplus

advantage of selecting the superstar over the best team player:

∆(β̃, λ̃) ≡ S̄(α; β̃, λ̃)− S̄(α; β̃, λ̃).

The principal prefers the superstar if ∆ > 0 and the best team player if ∆ < 0.

The following lemma characterizes how each bias affects the star premium.

Lemma C.1 (Directional Effects of Overconfidence).

(i) Productivity overconfidence reduces the star premium: for β̃′ > β̃, ∆(β̃′, λ̃) < ∆(β̃, λ̃).

(ii) Collaborative-fit overconfidence increases the star premium: for ϵ > 0, ∆(β̃, λ − ϵ) >

∆(β̃, λ).

Part (i) reflects that a principal who believes she is more productive perceives less

marginal value from a highly productive agent, tilting selection toward the best team player.

Part (ii) reflects the asymmetric effect of perceived tradeoff intensity across the productivity

range. A lower perceived λ raises perceived surplus more for α > 1 than for α < 1, because

the collaborative-fit penalty under Assumption DS is larger for highly productive agents.

This tilts selection toward the superstar.

Because the two biases operate in opposite directions, they may partially offset. Recall

from Corollary 1(ii) that, under the true parameters β = 1 and λ, the optimal partner choice

is α∗ ∈ {α, α}. We say that the principal selects correctly if her partner choice under beliefs

(β̃, λ̃) coincides with α∗, and mis-selects otherwise.

Proposition C.1 (Partial Debiasing and Mis-selection). Suppose λ > λ̄ and both biases

are present with beliefs (β̃, λ − ϵ), where β̃ > 1 and ϵ > 0. If the biases offset so that the
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principal selects correctly, removing only one bias can induce mis-selection. In particular, re-

moving productivity overconfidence tends toward over-selection of superstars, while removing

collaborative-fit overconfidence tends toward over-selection of team players.

The Moderate’s Trap amplifies the welfare consequences of biased beliefs. When expected

surplus is U-shaped, partner selection is bimodal, so overconfidence can cause the principal

to select from the wrong arm of the U-shape, generating welfare losses equal to the full

surplus gap |S̄(α)− S̄(α)|.
Proposition C.1 cautions that debiasing interventions may backfire when multiple biases

coexist. A hiring manager who is overconfident about both her productive ability and her

collaborative skills may nevertheless select correctly because the two biases offset. Removing

only one bias leaves the other unopposed and may induce mis-selection. Organizations should

therefore evaluate multiple dimensions of overconfidence jointly rather than addressing them

in isolation.
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