
Selecting for Innovation∗

Gustavo Manso†

October 10, 2026

ABSTRACT

A firm that wants innovation must attract workers whose suitability for explo-

ration it cannot observe. Any contract that attracts explorers is also open to

exploiters. In a two-period model with hidden actions, explorers and exploiters

generate different performance histories. The firm therefore screens by placing pay

on histories relatively more likely under the intended activity than under mimicry,

so the timing and path dependence of compensation become instruments of selec-

tion. Exploiters are paid for each success; explorers mainly for long-run success

and, only when early failure is sufficiently diagnostic, after early failure. Commit-

ment, termination, and feedback screen by the same logic. A common contract

can help overcome a lack of commitment; separate contracts earn their keep when

termination or feedback must differ. Two predictions follow. Exploration-oriented

incentives change who enters, remains in, and chooses exploratory work, not merely

innovative output. Competition for talent shifts where pay sits across histories,

not merely its level.
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I Introduction

Innovation incentives affect not only what workers do, but also who enters, remains

in, and chooses particular jobs or contracts. This selection margin is well understood

for standard performance pay. When Safelite switched from hourly wages to piece rates,

productivity rose by 44%. Lazear (2000) attributes roughly half of that gain to the

response of incumbent workers, with the remainder reflecting changes in workforce com-

position and related effects. Incentive schemes therefore operate through two margins:

motivation changes what existing workers do, while selection changes who works under

the scheme.

For innovation, however, the relevant dimension of selection is different. Standard

sorting under performance pay is largely about productivity, effort cost, or preferences.

Here the heterogeneity that matters is comparative advantage in exploration relative

to exploitation. Exploratory work uses a novel and uncertain approach, whereas ex-

ploitative work uses a known and conventional method. Contracts that attract workers

suited to exploration need not be the steepest pay-for-performance contracts. They may

instead delay rewards, tolerate early failure, and rely on commitment and feedback.

How should a firm design incentives to motivate effort and attract workers suited to

exploration or exploitation?

This paper studies that joint screening and incentive problem. Workers privately

know their type and choose unobservable actions. In the benchmark, exploiters can use

only the conventional method and explorers only the novel one; both can shirk. This

restriction isolates selection by fixing each type’s productive activity. The firm may

serve both types, one, or neither. Each contract must motivate the intended activity

and deter imitation by the other type.

The unifying mechanism is that performance histories are endogenous signals of

worker type. Explorers and exploiters generate different histories under their respective

productive plans and when they mimic the other contract. Subject to incentive compat-

ibility, the firm prefers to place incentives or rents on histories that are relatively more

likely under the intended type than under the mimicking type’s best response. The

timing and path dependence of compensation, not merely the strength of pay for per-

formance, therefore become instruments for selection, as do commitment, termination,

and feedback.

That mechanism first shows up in the shape of pay. Under exploitation the contract

resembles repeated pay for performance, with a contemporaneous bonus for each success.

When the exploiter must be promised more than that baseline, the extra utility goes to

first-period success, where it leaks least to an explorer who takes the contract. Under
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exploration, baseline compensation is backloaded toward two consecutive successes and

recovery after an early setback. Extra explorer utility goes first to long-run success,

which a mimicking exploiter who shirks never reaches. Only when promised pay is high

and early failure is sufficiently diagnostic does the contract pay after failure.

The same logic extends beyond the wage schedule, beginning with commitment.

Its value lies in screening: by protecting rents placed on late, informative histories,

it strictly lowers what an exploiter can obtain by taking the explorer contract. With

feedback and retention fixed, an organization serving only exploiters would pay nothing

for commitment.

Termination draws the contrast more sharply. After the same failure, with the same

continuation opportunity, the firm may retain an explorer and dismiss an exploiter.

When the explorer contract with retention pays after failure, dismissing an explorer

saves no rent and only gives up the value of retaining him; dismissing an exploiter

makes the exploitation contract less attractive to explorers.

Feedback cuts both ways. When blind exploration does not cover effort and the

two wage-floor payments, every explorer the firm employs receives feedback. Explorers

who take the exploitation contract also value it, so the optimal exploitation contract

withholds it, lowering what they can obtain there without changing what exploiters do

or cost. When the firm can hide the outcome, withholding can replace dismissal of

exploiters, keeping them at work.

Because pay and these practices differ across tracks, serving both types might seem

to require two contracts. In the wage-only benchmark, it does not: a single contract

can give each type the same utility as any menu of two, at the same wage cost. But a

single contract is not robust to competition for talent. When a higher outside option

raises one type’s pay and not the other’s, it must be redesigned, while two contracts are

only topped up, so I select the two contracts. Without commitment a single contract

earns its keep. With explorers and exploiters under the same contract, the firm can

sustain a rent for explorers who succeed early, because it cannot cut an explorer’s later

pay without losing the exploiters’ effort. Track-specific contracts earn theirs when a firm

hires only one type, or when termination or feedback must differ across tracks.

Two predictions follow. The first concerns which arrangements attract which work-

ers: offered an arrangement built for exploration and one built for exploitation, workers

choose the one designed for their comparative advantage. Evidence that exploration-

oriented arrangements raise innovative output therefore mixes the behavior of incum-

bents with changes in composition, and tests should measure composition directly, classi-

fying workers by their comparative advantage in exploration before the incentive change
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rather than by generic ability. The second concerns where additional pay sits. When

competition for talent raises the pay a type must be promised, the increase lands on

different histories on the two tracks: success bonuses for exploiters and, under commit-

ment, long-run rewards for explorers. When promised pay is high and early failure is

sufficiently diagnostic, explorers are also paid after failure.

The paper relates to four literatures. The first concerns incentives and worker se-

lection. Salop and Salop (1976) and Lazear (1986) show how compensation can induce

self-selection, while Lazear (2000) and Dohmen and Falk (2011) provide evidence that

workers sort across incentive schemes, the latter along productivity, risk attitudes, and

self-assessment. Oyer and Schaefer (2005) find evidence consistent with sorting and

retention explanations for broad-based stock options. Leaver et al. (2021) separate

the selection and effort effects of performance pay experimentally. On the theory side,

Foarta and Sugaya (2021) jointly choose assignment probabilities and success bonuses

when workers privately know their effort costs and act unobservably, and Castro-Pires

and Georgiadis (2026) show that steeper pay can worsen the skill composition of the

workforce. Bénabou and Tirole (2016) show that competition for talent escalates per-

formance pay, which firms use to attract more productive workers, and shifts effort away

from unrewarded tasks. What distinguishes the present paper is the dimension along

which workers sort: comparative advantage in exploration relative to exploitation.

The second literature studies incentives and institutions for innovation. Holmstrom

(1989) emphasizes the problem created by noisy performance measures in innovative

activities, while Aghion and Tirole (1994) study control rights under incomplete con-

tracting. Hellmann (2007) and Hellmann and Thiele (2011) analyze employee innovation,

entrepreneurship inside firms, and multitasking. Manso (2011) formulates the explicit

exploration–exploitation problem and shows how tolerance for early failure, long-run re-

wards, commitment, job security, and feedback motivate a given worker to experiment.

Subsequent theory studies innovation contests, prizes versus contracts, and experimen-

tation in organizations (Halac et al., 2017; Che et al., 2021; Moroni, 2022), while a large

empirical literature examines incentive horizons, failure tolerance, employment arrange-

ments, and innovative activity in field and experimental settings (Azoulay et al., 2011;

Ederer and Manso, 2013; Tian and Wang, 2014; Howell, 2021). This paper keeps those

instruments and changes what they do. In Manso (2011) the same agent can shirk,

exploit, or explore, so the instruments motivate that agent to experiment. Here each

worker is suited to one activity, and the instruments determine which workers enter,

remain in, and select into exploratory work.

The third literature studies economic experimentation and its delegation. Clas-

sical work analyzes learning through experimentation (Weitzman, 1979; Roberts and

Weitzman, 1981; Moscarini and Smith, 2001), and strategic models examine informa-
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tion spillovers (Bolton and Harris, 1999; Keller et al., 2005). Delegated-experimentation

models study contracting with privately informed or privately acting agents (Bergemann

and Hege, 2005; Hörner and Samuelson, 2013). Halac et al. (2016) use termination dates

and time-dated bonuses for success to screen an experimenting agent’s privately known

ability under hidden effort. Gomes et al. (2016) use tolerance for failure to screen an en-

trepreneur’s private return from exploitation when experimentation is observable. Khalil

et al. (2020, 2026) use the length of experimentation and the timing of payments, includ-

ing rewards after failure, to screen experimentation efficiency or beliefs about project

costs; the 2026 model also includes hidden effort. In this paper, workers differ in their

productive capabilities across exploration and exploitation, and whether a worker is

exploring, exploiting, or shirking is hidden. A worker who accepts the other type’s con-

tract may therefore pursue a different productive activity. The paper characterizes how

compensation, commitment, termination, and feedback change the cost and feasibility

of selecting workers for exploratory and exploitative work. Two periods are the mini-

mal dynamic setting for this analysis: one early failure has to be interpreted, and how

informative it is depends on the type that generated it.

The fourth connection is to organizational ambidexterity, which asks how firms orga-

nize exploration and exploitation (March, 1991; Tushman and O’Reilly, 1996; O’Reilly

and Tushman, 2013). The selection perspective adds that compensation systems, ca-

reer paths, failure policies, and employment arrangements can attract different worker

types as well as shape behavior. This does not imply that separate units are gener-

ally necessary. When commitment is difficult, a common contract can sustain explo-

ration and exploitation within the same unit at lower wage cost than separate contracts.

Track-specific contracts become valuable when the firm specializes in one track or when

termination or feedback practices need to differ across tracks.

The paper is organized as follows. Section II introduces the model and the solu-

tion strategy. Section III characterizes the optimal exploiter and explorer contracts.

Section IV studies commitment, Section V studies termination, and Section VI studies

feedback. Section VII asks when a common contract should serve both types and when

separate contracts are valuable. Section VIII develops empirical implications. Section IX

concludes. Proofs are in the Appendix and Online Appendix.

II The Model

This section sets up a two-period principal–agent model in which a firm chooses

which types to serve before observing whether the worker is an explorer or an exploiter.

A limited-liability contract conditions wages on the history of successes and failures.
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The worker’s type and actions remain hidden. The firm may serve both types, one type

while inducing the other to remain outside, or neither.

A Environment and Screening Problem

Time is two periods. In each period the agent chooses an action and produces either

a success (S) or a failure (F ), where S > F ≥ 0. If the agent takes action i ∈ {0, 1, 2},

the probability of success is pi, which may be unknown to both parties. Let E[pi] denote

the prior mean and E[pi | S, j], E[pi | F, j] the expected probabilities that action i

succeeds after observing S or F from action j. Learning is action-specific:

E[pj ] = E[pj | S, i] = E[pj | F, i] for all j 6= i.

Action 1 represents a conventional method with a known success probability

p1 = E[p1] = E[p1 | S, 1] = E[p1 | F, 1].

Action 2 is a novel method with an uncertain success probability p2. I assume that

success raises beliefs about the effectiveness of the new approach:

E[p2] < E[p2 | S, 2].

After a failure with action 2, the agent can draw on the unsuccessful attempt to

pursue a less ambitious version of the exploratory project. For example, work on a

radical molecule may reveal a commercially viable backup candidate. This fallback is

still action 2, not action 1, but it succeeds with the same probability as the conventional

method: E[p2 | F, 2] = p1. Both types therefore face the same continuation opportunity

after an early failure, so when the firm keeps an explorer and dismisses an exploiter after

the same failure, the difference comes from screening, not technology.

In the baseline, the agent observes the first-period outcome and can adapt to the

fallback after failure. Section VI studies the case in which feedback is withheld and the

agent cannot make this adjustment.

The exploratory ordering

E[p2] < p1 < E[p2 | S, 2]

ensures that the novel approach is initially less attractive than the conventional one, but

can become strictly superior following a success.
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Action 0 corresponds to shirking and yields success with probability p0 = 0. With

p0 = 0 a success proves effort, so effort incentives alone require no rent above the wage

floors, and neither commitment nor withholding feedback lowers the cost of motivat-

ing a given type, as commitment does for exploration and withholding feedback for

exploitation in Manso (2011); their value here comes from selection. All other actions

considered in the model, including the conventional approach (action 1) and any ver-

sion of the novel approach (action 2, both after success and after failure), have success

probabilities strictly between zero and one.

Taking a productive action in a period entails a private cost c > 0, while shirking is

costless. Thus c0 = 0 and c1 = c2 = c. The principal and the agent are risk neutral and

share a unit discount factor. Actions are unobservable.

A contract specifies wages w = {wF , wS, wSF , wSS, wFF , wFS} contingent on the his-

tory of successes and failures. Limited liability imposes a minimum wage wx ≥ w > 0

for all outcomes x ∈ {F, S, SF, SS, FS, FF}. It is convenient to write

wx = w + w̃x, w̃x ≥ 0,

and to refer to w̃ = {w̃F , w̃S, w̃SF , w̃SS, w̃FF , w̃FS} as the vector of bonuses above the

floor. Let Z be the set of active contractible items. An item z = (w̃, φ,D) specifies

a bonus vector, whether the firm discloses the first-period outcome to the agent before

his second-period action (φ ∈ {provide,withhold}), and the first-period outcomes after

which employment ends (D ⊆ {S, F}). The baseline item provides feedback and retains

the agent, so that φ = provide and D = ∅. Sections V and VI give the expressions for

the other items.

The principal can commit to a long-term contract. Section IV removes this com-

mitment: the continuation terms after the first period must then be ones the principal

would choose at that point, given what acceptance and the first-period outcome have

revealed. Lack of commitment adds this constraint to the problem below and changes

nothing else.

An action plan is denoted 〈i j
k
〉, where i is the first-period action, j the second-

period action after a first-period success, and k the second-period action after a first-

period failure. The principal earns revenue r1(y1) in the first period and r2(y1, y2) in the

second, where yt ∈ {S, F} is the period-t outcome; in the leading example r1(y1) = y1
and r2(y1, y2) = y2. Allowing r2 to depend on y1 captures, in reduced form, a firm

scaling up or down in response to first-period performance. Let R(z, a) denote the

principal’s expected total revenue under contract z and action plan a, with no revenue

after dismissal. For a fixed action plan, revenue depends on z only through its dismissal
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policy D. Let W (z, a) denote the agent’s expected total wage payments, including wage

floors, under contract z and action plan a. In the baseline, these payments are

W (z, 〈i j
k
〉) = {E[pi]w̃S + (1− E[pi])w̃F}

+ E[pi]{E[pj | S, i]w̃SS + (1−E[pj | S, i])w̃SF}

+ (1− E[pi]){E[pk | F, i]w̃FS + (1−E[pk | F, i])w̃FF}+ 2w.

Let C(z, a) denote the agent’s expected total effort cost under contract z and action

plan a, counting only periods in which he remains employed. In the baseline,

C(z, 〈i j
k
〉) = ci + E[pi] cj + (1−E[pi]) ck.

Before contracting, the agent’s type θ ∈ {E,X} is privately known. The prior probability

of type E is Pr(θ = E) = µ ∈ (0, 1). Types differ in the productive opportunities they

can access. Exploiters can use the conventional action 1 at cost c, but cannot explore.

Explorers can use the novel action 2 at cost c, but cannot exploit. This hard-type

assumption is a stark benchmark, not a claim that workers literally face infinite costs of

other tasks. It shuts down the within-agent choice between exploration and exploitation

in order to isolate the selection margin.1

The corresponding sets of feasible action plans are

A(E) = {〈i j
k
〉 : i, j, k ∈ {0, 2}}, A(X) = {〈i j

k
〉 : i, j, k ∈ {0, 1}}.

In the baseline the agent remains employed for two periods. Section V studies termina-

tion after a first-period failure.

I focus on the region in which exploration generates more expected successes than

exploitation, the count ordering,2

E[p2] + E[p2]E[p2 | S, 2] + (1− E[p2])p1 > 2p1.

1The assumption can be relaxed. Online Appendix D.1 lets each type perform the other’s activity
at an additional cost δ. With both types hired, the separate contracts of Sections III–VI still minimize
wage costs whenever δ is at least the larger of the difference between the outside options and a constant,
whatever the level of rents. The same bound preserves minimum wage costs when the firm hires one
type, so the cost comparisons behind the results on commitment, dismissal, and withholding feedback
from exploiters are unchanged. When outside options come from jobs at other firms of this kind, open
to both types, the appendix gives conditions under which every δ > 0 suffices for a firm that hires only
one type.

2Online Appendix D.2 studies environments in which exploration generates fewer expected successes
than exploitation. The main results survive: exploitation remains repeated pay for performance, ex-
ploration remains backloaded, and commitment, withholding feedback, and the dismissal of exploiters
still screen. The firm may even keep explorers when continuing is technologically inefficient.
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The screening problem is not whether exploration is socially valuable, but whether the

principal can profitably select the exploratory type while preventing exploiters from

mimicking the exploration contract.

Each type θ ∈ {E,X} has an exogenous reservation utility U
com

θ ≥ 0, which captures

competition for talent and outside offers. An agent who declines all contracts receives

U
com

θ .

Given an active contract z and a feasible action plan a for type θ, the agent’s utility

is

Uθ(z, a) = W (z, a)− C(z, a),

and the principal’s profit is

Π(z, a) = R(z, a)−W (z, a).

The intended action plan is not part of the contractible item. For each θ ∈ {E,X},

the principal chooses zθ ∈ Z ∪ {∅} and, when the type is served, an intended plan

aθ ∈ A(θ). The symbol ∅ is the outside-option/null employment item.

Every maximization over plans, including within-type and cross-item deviations, is

restricted to plans compatible with the feedback and dismissal policies of the item being

evaluated.

For a contractible item z, define its value to type θ by

Vθ(z) ≡ max
a′∈A(θ)

Uθ(z, a
′).

Extend Vθ and Π to the null item by

Vθ(∅) ≡ U
com

θ , Π(∅, a) ≡ Π(∅) ≡ 0.

Thus the null item generates no employment, output, wage or wage-floor payment, or

effort cost in this relationship. It gives the worker the type-specific competitive outside

option.

I maintain the revenue condition: with feedback, and whether the worker is retained

or dismissed only after a failure, the plan that exerts productive effort in every employed

period yields strictly more expected revenue net of effort than any other plan available

to the type under the same policy or under a policy that dismisses after additional

outcomes; and when such a plan responds to the first-period outcome, acting on it

yields strictly more than acting blind. In the leading example, it is implied by the count
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ordering and the adaptive-exploration condition

E[p2](S − F ) < c < p1(S − F ) :

repeating the novel method without acting on the first-period outcome does not pay for

its effort, while the conventional method and the fallback do.

The exploratory ordering, the count ordering, and the revenue condition are main-

tained throughout. Section V adds the low-floor condition, and any further condition is

stated in the result that uses it.

The offered menu is

M(zE, zX) = {∅, zE, zX}.

If zE = zX 6= ∅, the menu contains one active common contract. Both types may

accept it and choose different optimal plans because their feasible action sets differ. An

allocation specifies a designated item and an intended action plan for each type. The

principal solves the allocation problem

max
zE,zX∈Z∪{∅}

aE∈A(E), aX∈A(X)

µΠ(zE, aE) + (1− µ) Π(zX, aX)

s.t. Uθ(zθ, aθ) ≥ Uθ(zθ, a), ∀a ∈ A(θ), if zθ 6= ∅,

zθ ∈ arg max
z∈M(zE,zX)

Vθ(z), θ ∈ {E,X}.

The first constraint ensures that each served type chooses its intended action plan.

The second combines participation, self-selection, and exclusion: each type must weakly

prefer its designated item to every alternative, including its outside option. Limited

liability is built into Z.

Omitting a contract for one type does not mean that the firm observes that type and

refuses to make an offer. It is feasible only when that type prefers its outside option to

every offered contract. Thus explorer-only hiring requires

VX(zE) ≤ VX(∅) = U
com

X .

Likewise, exploiter-only hiring requires VE(zX) ≤ U
com

E .

B Solution Strategy

I solve the screening problem by first characterizing the least-cost contract for each

type, conditional on its intended action plan and a pair of utility requirements. The
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explorer contract must satisfy VE(zE) ≥ UE and VX(zE) ≤ UX, and the exploiter contract

VX(zX) ≥ UX and VE(zX) ≤ UE: each contract has its own type’s requirement as a floor

and the other type’s as a ceiling. Each type then gets at least its requirement from

its own contract and at most it from the other, so it weakly prefers its own. Given

the pair, the two contracts can be designed separately. Appendix A shows that this

decomposition loses nothing, including when both types accept a common contract and

choose different plans.

When both types are served, the firm chooses the two requirements subject to par-

ticipation. For selective hiring, the requirements are the two outside options: the hired

type must receive at least its outside option, while the excluded type must obtain no

more than its outside option from the offered contract. Incentives or limited liability

may require paying the hired type more. If exclusion cannot be achieved, selective hiring

is infeasible.

A requirement pair is feasible when a contract can satisfy the incentive and util-

ity bounds. Serving both types requires feasibility for both contracts. Unless noted

otherwise, the contract characterizations below apply to feasible requirement pairs. Ap-

pendix B.1 gives the baseline conditions. The extension conditions are in Online Ap-

pendix A.3.

Each conditional contract problem is a finite linear program. I first find the least-cost

contract that motivates the intended activity, setting aside participation and cross-type

imitation. I then ask whether pay can be reallocated to deter imitation while preserving

incentives. Finally, when the intended type’s utility requirement binds, I determine how

to deliver the additional surplus.

Likelihood-ratio comparisons guide these choices. A history is more diagnostic when

it is relatively more likely under the intended plan than under a particular deviation or

mimicking plan. Paying on such histories can reward the intended type while limiting

what the other type obtains. Preserving incentives may require changing several wages

together. Appendix B proves the baseline results. Appendix C gives the central organi-

zational arguments, with the remaining proofs in Online Appendix B and the arguments

for Section VII in Online Appendix C.

When several contracts implement the same action plan at the same cost, I select

one in three steps: the first two by what the other type would obtain, the third by

timing. First, I minimize the other type’s payoff from accepting the contract. This is

the screening objective itself, applied after cost: the firm does not observe who applies,

and the least-cost contract that is least attractive to the other type is the one that

relaxes self-selection and exclusion, so it remains optimal whenever those constraints
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bind. Second, among contracts with the same cost and the same mimicking payoff, I

keep those that would remain optimal if competition for talent raised the utility the firm

must promise: outside options are not known exactly, and a contract that would have to

be redesigned, rather than topped up, as the requirement rises is not one the firm would

post. If the other type could not accept the contract, every least-cost contract would

pass both steps, since an unconditional raise delivers additional utility at its minimum

cost. Third, among the remaining contracts, I choose the one that pays earliest, that

is, the one with the largest expected payment at the interim date. Every contract this

step sets aside costs the same and gives each type the same payoff, but pays less at the

interim date: the firm would be holding part of the worker’s pay, acting as his bank.

Online Appendix D.3 obtains the last two steps as the limit of two small perturbations:

a chance that the required utility rises after the contract is posted, and a smaller chance

that the worker needs cash at the interim date.3

Minimum wage costs, the least a contract can leave the other type, the service sets

that are feasible, and the retention thresholds of Section V do not depend on which

contract is selected. Where mimicking raises the other type’s pay above what he would

otherwise earn, the first step is not a choice: only contracts that leave him the least

are optimal. The last two steps matter only with commitment and feedback: without

commitment the first step already leaves a single contract, and the results without

feedback hold for every optimum, display one optimal contract, or use only the first

step. Throughout, “the optimal contract” and “the optimal allocation” refer to one

these steps select.

Given the plan, the practices, and the utility it must deliver, the least-cost contract

does not depend on the firm’s revenue. Revenue, the type distribution, and outside

options determine which types the firm serves and whether it retains an explorer after

an early failure: at the full plans, a premium on first-period success favors exploiters,

since p1 > E[p2], whereas a premium on two successes favors explorers, since E[p2]E[p2 |

S, 2] > p21.

The analysis below focuses on the maintained productive plans 〈2 2

2
〉 and 〈1 1

1
〉 and,

with dismissal, on their versions that end employment after a first-period failure. Propo-

sition 1 gives conditions under which every optimal allocation takes this form. One

condition concerns exploration without feedback. The blind-loss condition holds if every

explorer plan that explores without feedback generates expected revenue net of effort

below 2w, so that blind exploration does not cover the two wage-floor payments.

3Together with the cash need, a small chance that effort turns out to be cheap after hiring selects
the same explorer contracts at every required utility (Online Appendix D.4).
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PROPOSITION 1 (Productive employment): Suppose, in addition to the maintained

assumptions, that w ≤ c, the blind-loss condition holds, and U
com

E , U
com

X ≥ 2w. For

every µ ∈ (0, 1) the allocation problem has a solution, and every optimal allocation

induces productive effort from each worker it serves in every period of employment and

ends employment, if at all, only after a first-period failure.

Under these conditions, the proof eliminates shirking during employment and dis-

missal after success while preserving participation, self-selection, and exclusion. The only

productive continuation screening can sacrifice is the one after a first-period failure, the

trade-off of Section V. The proof is in Appendix C.4. The contract characterizations

below do not require these additional conditions.

III Optimal Exploiter and Explorer Contracts

This section characterizes the least-cost contracts for exploitation and exploration.

A Exploiter Contract

I first characterize the least-cost contract that implements exploitation, aX = 〈1 1

1
〉.

This contract provides the benchmark against which the explorer contract’s distinctive

features will be identified.

Because p0 = 0, success perfectly distinguishes productive effort from shirking on

each effort margin. The least-cost way to induce second-period effort is therefore the

familiar one-period bonus c/p1 following success. The same logic applies to first-period

effort, so the baseline contract pays a constant bonus for each success, and the exploiter

earns baseline utility 2w.

When the exploiter’s utility requirement exceeds that baseline level, the principal

places the additional surplus where it leaks least to a misreporting explorer. First-

period success is the least leaky of the histories that end in success: S is more likely

under exploitation relative to exploration than either SS or the failure-success branch.

A success followed by a failure is more diagnostic still, but pay there would have to be

matched after a second success to keep the exploiter working, and so amounts to pay

for first-period success.
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PROPOSITION 2 (Exploiter Contract): If UX ≤ 2w, the optimal exploiter contract

implements aX = 〈1 1

1
〉 with

w̃S = w̃SS = w̃FS =
c

p1
, w̃F = w̃SF = w̃FF = 0,

and the exploiter receives 2w.

If UX > 2w, the principal starts from this baseline contract and delivers the required

additional surplus ∆ = UX − 2w > 0 by increasing w̃S only, while keeping w̃SS and w̃FS

at their incentive-minimal levels.

B Explorer Contract

I now characterize the least-cost contract that implements exploration, aE = 〈2 2

2
〉.

Its distinctive form reflects how informative double success and early failure are about

exploration relative to exploitation.

The baseline contract rewards two consecutive successes rather than first-period suc-

cess alone. After an exploratory success, learning makes a second success more likely

than under exploitation, so delaying the reward better distinguishes the two activities.

A separate bonus for recovery maintains effort after failure, and the explorer receives

baseline utility 2w.

When additional surplus is required, the principal first raises the double-success re-

ward without increasing the exploiter’s best-response payoff. Once this is no longer

possible, the principal compares the exploration-to-exploitation likelihood ratios of dou-

ble success and early failure. A payment after early failure must be accompanied by

higher double-success pay, so that an exploiter cannot gain by switching to first-period

shirking.

PROPOSITION 3 (Explorer Contract): If UE ≤ 2w, the optimal explorer contract im-

plements aE = 〈2 2

2
〉 with

w̃S = w̃F = w̃SF = w̃FF = 0, w̃FS =
c

p1
, w̃SS =

(1 + E[p2])c

E[p2]E[p2 | S, 2]
,

and the explorer receives 2w.

If UE > 2w, the principal starts from that baseline contract and delivers the additional

surplus ∆ = UE−2w > 0 by raising w̃SS alone, stopping as soon as either the surplus is

14
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Figure 1. Optimal exploiter contract (solid blue curves) and optimal explorer contract
(dashed red curves) under the benchmark parameters, each as a function of the utility
requirement U θ of the type it serves. Exploitation is paid as repeated pay for perfor-
mance, and extra surplus raises only w̃S. Exploration is paid on double success and on
recovery: extra surplus first raises w̃SS and, once the misreporting exploiter’s first-period
IC binds, w̃F and w̃SS together.

exhausted or the misreporting exploiter is just indifferent between first-period work and

shirking. Any surplus still owed beyond that point is delivered on the more diagnostic

history. If double success is more diagnostic of exploration than first-period failure, it is

optimal to continue raising w̃SS alone. If first-period failure is at least as diagnostic, it is

optimal to raise w̃F and w̃SS together, in the fixed proportion that holds the misreporting

exploiter’s first-period incentive constraint at equality.

Figure 1 plots both contracts at the benchmark parameters,4 for which first-period

failure is the more diagnostic history, so past the threshold the explorer contract raises

w̃F and w̃SS together.

The next three sections relax the baseline institutional assumptions. Commitment,

termination, and feedback are not separate departures from the selection logic. They

determine where rents can be promised, whether early failure is insured or punished,

4The benchmark parameters are p0 = 0, E[p2] = 0.60, E[p2 | S, 2] = 0.95, p1 = 0.70, c = 0.50, and a
wage floor w = 0.40. The plotted wage schedules do not depend on the firm’s revenue function, holding
the intended plans and utility requirements fixed.
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and whether exploration preserves its option value. Section VII then asks whether a

common contract can serve both types.

IV Lack of Commitment

This section asks how selection changes when the principal cannot commit to a

long-term contract and must offer a sequence of one-period contracts instead, with the

continuation contract chosen after the first-period outcome is observed. No payment can

then be promised merely to influence an action already taken. Under the revenue condi-

tion, productive continuation is sequentially optimal after failure and after exploratory

success. Contracts are compared with their committed counterparts at a fixed utility

requirement for the type they serve.

A Exploitation without commitment

The exploiter contract of Proposition 2 pays only for current success, so each payment

falls in the period whose effort it motivates and no part of it is a promise about the

future. The baseline repeats the one-period incentive contract, so it remains optimal

once the first-period action is sunk. Additional surplus is delivered through the first-

period success payment w̃S, which the first-period contract itself covers.

PROPOSITION 4 (Exploitation without commitment): For a given exploiter utility

requirement, the optimal exploiter contract of Proposition 2 is implemented by a sequence

of one-period contracts: the baseline pays only current success bonuses, and additional

surplus is delivered by raising w̃S alone. Its cost, and the payoff an explorer obtains by

accepting it, are unchanged by commitment.

B Exploration without commitment

I now turn to the contract that implements the explorer’s plan 〈2 2

2
〉. Under commit-

ment the explorer’s rent sits on later histories. Once the first-period action is sunk, w̃SS

and w̃FS sit at their one-period incentive minima, and exploration must be induced by

the spread between w̃S and w̃F . The failure-tolerance payment itself is not the obstacle:

under the committed contract, it is combined with rewards for long-term success to pre-

vent the explorer from shirking. Those above-minimum continuation rewards, however,

are not sequentially optimal.
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Additional utility must therefore be delivered by raising w̃S and w̃F equally, holding

their spread and with it the explorer’s incentive to explore fixed. A common first-period

transfer says nothing about which activity the worker chose, and an exploiter accepting

the explorer contract collects it in full. Because early success is relatively more likely

under exploitation, that exploiter works in the first period from the outset, so each extra

dollar owed to the explorer raises the mimicking payoff one for one. Unlike in Manso

(2011), commitment therefore does not lower the direct expected wage cost of serving the

explorer at a fixed requirement at which both contracts are feasible. What it lowers, at

every such requirement, is the payoff a mimicking exploiter can obtain from the explorer

contract, and that is the margin that can relax self-selection or exclusion and change

which allocations are feasible.

PROPOSITION 5 (Exploration without commitment): If UE ≤ 2w, the optimal con-

tract implementing 〈2 2

2
〉 is the baseline contract

w̃F = w̃SF = w̃FF = 0, w̃FS =
c

p1
,

w̃SS =
c

E[p2 | S, 2]
, w̃S =

c

E[p2]
,

and the explorer receives 2w. If UE > 2w, the principal starts from this baseline and

delivers the required additional surplus by raising w̃S and w̃F equally, holding w̃SS and

w̃FS at their baseline levels.

Figure 2 plots the mimicking exploiter’s payoff, or ride-along payoff: the utility

an exploiter earns by accepting the explorer contract and best-responding. Without

commitment the mimicking payoff, already above 2w at the baseline, rises one for one

once the requirement exceeds 2w. With commitment the mimicking payoff starts at 2w,

is initially flat, and thereafter rises more slowly. The two payoff schedules never meet.

Online Appendix Figure OA.1 plots the two contracts.

COROLLARY 1 (Value of commitment): Conditional on the exploiter’s utility require-

ment, commitment leaves the optimal exploiter contract and its cost unchanged. For

every explorer utility requirement, it strictly reduces the minimum ride-along utility of a

misreporting exploiter under an explorer-implementing contract. Commitment therefore

weakly raises optimal profit and weakly lowers the minimum cost of screening.
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Figure 2. Exploiter ride-along payoff under the explorer contract with commitment
(solid blue curve) and without commitment (dashed red curve). Commitment moves
rents to informative histories and keeps the mimicking payoff below its no-commitment
counterpart.

Read as a willingness to pay for institutions that make long-term promises credible,

commitment is worth nothing directly to an organization serving only exploiters and

weakly more to one serving explorers. With separate contracts, that value is strict

when mimicking raises the exploiter’s requirement above his outside option or when

commitment makes a more profitable explorer-serving allocation feasible. When it is,

there is a nonempty interval of common positive commitment costs at which an explorer-

serving organization invests in commitment and an exploiter-only organization does not.

Section VII shows when a common contract can overcome a lack of commitment instead.

V Termination

This section studies termination after first-period failure: firing a manager, or dis-

continuing funding for a project, after poor interim performance. Dismissal disciplines,

because it withdraws the income that continued employment would have paid, and it

screens, because it withdraws that income at a history an explorer reaches more of-

ten than an exploiter. Both effects are bought with production forgone. Feedback is

provided throughout this section; Section VI shows what changes when the firm can

withhold the outcome.

Throughout this section, assume the low-floor condition

w <
c

p1
.
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The continuation floor a first-period success secures in expectation, p1w, falls short of

the effort cost c. Dismissal therefore assists effort incentives without inducing effort on

its own. Because E[p2] < p1, the condition also implies E[p2]w < c.

I write 〈i jt 〉 for the plan with action i in period 1, action j after first-period suc-

cess, and termination after first-period failure. The exploiter and explorer plans with

termination are 〈1 1

t 〉 and 〈2 2

t 〉.

A Exploiter Contract with Termination

On the exploitation track dismissal substitutes for money. Failure costs the worker

the floor otherwise collected in period 2, so first-period effort can be induced with a

smaller success payment. Additional surplus is placed on first-period success, a history

the target exploiter reaches relatively more often than a mimicking explorer.

PROPOSITION 6 (Exploiter contract with termination): If UX ≤ w, the optimal con-

tract implementing aX = 〈1 1

t 〉 is the baseline contract

w̃SS =
c

p1
, w̃S =

c

p1
− w, w̃F = w̃SF = 0.

If UX > w, the principal starts from this baseline and delivers the required additional sur-

plus by increasing w̃S only, leaving w̃SS = c/p1 and the remaining payments unchanged.

Online Appendix Figure OA.2 displays the exploiter contract with and without ter-

mination. The terminated contract is strictly less attractive to a misreporting explorer

at every utility requirement, as Lemma 2 in the Appendix records. When only exploiters

are served, that same reduction relaxes exclusion instead. Whether the principal fires is

a separate comparison of the cost of inducing effort, the explorer’s payoff from the item,

and the production forgone. Corollary 2 makes that comparison on both tracks.

B Explorer Contract with Termination

On the exploration track dismissal is blunter. First-period failure is not evidence

against exploration, since it arrives more often under exploration than under exploita-

tion. Shutting down continuation therefore lowers the intended explorer’s payoff along

with the mimic’s, and whatever part of the lost value the explorer is owed must be

returned on the surviving histories.
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The baseline pays on double success alone, and additional surplus is first delivered

there, where a misreporting exploiter still prefers to shirk and collect the floor. Severance

never rises alone, because raising pay after failure would otherwise induce a mimicking

exploiter to shirk in the first period.

PROPOSITION 7 (Optimal explorer contract with termination): If UE ≤ w, the opti-

mal contract implementing 〈2 2

t 〉 is the baseline contract

w̃S = w̃F = w̃SF = 0, w̃SS =
(1 + E[p2])c−E[p2]w

E[p2]E[p2 | S, 2]
.

If UE > w, the principal starts from this baseline and raises w̃SS alone, stopping when

either the required surplus is delivered or the misreporting exploiter is just indifferent

between working and shirking in the first period. Any surplus still owed is delivered on

the more diagnostic history. If double success is more diagnostic of exploration than first-

period failure, w̃SS continues to rise alone. If first-period failure is at least as diagnostic,

w̃F and w̃SS rise together, in the fixed proportion that holds the misreporting exploiter’s

first-period incentive constraint at equality.

Online Appendix Figure OA.3 displays the explorer contract under the benchmark

parameters, for which first-period failure is the more diagnostic history. Termination

initially lowers w̃SS, because lost continuation income does part of the work of first-period

incentives. At a fixed explorer utility requirement, termination only weakly lowers the

payoff a mimicking exploiter can obtain from this contract; Lemma 3 in the Appendix

identifies when this reduction is strict.

Let g denote the operating value of retaining the worker after first-period failure,

before the continuation wage floor. The same opportunity is available on both tracks:

idle retention yields r2(F, F ), while productive continuation yields p1r2(F, S) + (1 −

p1)r2(F, F )− c. Thus

g = r2(F, F ) +
[

p1[r2(F, S)− r2(F, F )]− c
]+

,

which is F + [p1(S − F )− c]+ in the leading example. Because g is net of the fallback’s

effort cost, wage costs below are counted net of the pay that reimburses that effort.

The severance region consists of environments in which the optimal exploration con-

tract with retention reaches or exceeds the threshold at which severance begins, whether

the exploitation track retains or terminates after failure. If first-period failure is at least
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as diagnostic of exploration as double success and both types are served, the firm en-

ters this region once competition for talent is strong enough: the explorer’s own outside

option reaches that threshold, or the exploiter’s is high enough that the exploitation

contract, even one that terminates after failure, would give an explorer at least that

much.

COROLLARY 2 (Termination across exploration and exploitation): Fix a feasible set of

served types and, when comparing termination policies on one track, hold the other active

track’s policy fixed. For each active track θ there is a threshold τθ such that the optimal

contract on that track terminates after first-period failure when g < τθ and retains when

g > τθ.

(i) On an active exploitation track on which retention is feasible, τX is the sum of

two nonnegative terms, each per unit of forgone continuation: the incentive cost

that termination saves directly on the exploiter’s contract, and the screening cost

it saves by making that contract less attractive to explorers. If only termination is

feasible, τX = +∞.

(ii) On an active exploration track in the severance region, τE = 0. Termination saves

no wage cost, so the principal retains after exploratory failure whenever g > 0.

(iii) Suppose both tracks are active and the environment lies in the severance region.

If 0 < g < τX, the principal retains after exploratory failure and terminates after

exploitative failure.

The corollary ties job security to the pay that follows early failure. In the severance

region, the retention thresholds satisfy 0 = τE ≤ τX. The firm needs weakly less oper-

ating value to keep an explorer after failure than to keep an exploiter. It needs strictly

less exactly when dismissing exploiters lowers the optimized cost of the menu.

The leniency toward explorers comes from a swap. In the severance region, the

firm can replace idle retention with dismissal and add the forgone continuation floor

to severance. Total pay after failure, the explorer’s incentives, a mimicking exploiter’s

payoff, and total wage cost are unchanged. Dismissal saves nothing on wages and gives up

the operating value of retention. Even idle retention is preferable when r2(F, F ) > 0. Job

security here reflects the absence of a saving from dismissal, with exploration incentives

unchanged.

Exploitation allows no such swap. With exploration retained, an exploiter could

take the exploration contract, shirk, and still collect the wage floor in both periods. The
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exploiter’s utility requirement is therefore at least 2w. Dismissal still disciplines effort,

but the income it takes away must be paid back to meet that requirement, so it saves

nothing on the exploiter’s own wages at the fixed utility requirement. Its value comes

entirely from screening savings. A contract that ends after failure is less attractive to

explorers, which lowers the pay needed to keep them on the exploration track when the

exploitation contract raises that pay above their outside option. When 0 < g < τX, the

firm therefore keeps the explorer and dismisses the exploiter, even though both have the

same productive opportunity after failing.

The tolerance of exploratory failure also goes beyond what the principal would choose

after selection. Once incentive and screening consequences are sunk, the principal would

retain a worker only when g ≥ w. Because τE = 0, exploration shows excessive continua-

tion whenever 0 < g < w. Exploitation exhibits excessive termination when w < g < τX,

and excessive continuation when τX < g < w. These comparisons measure departures

from the post-selection retention decision, not social or technological inefficiency.

VI Feedback

The principal often learns how first-period work turned out before the worker can:

it sees how customers respond, what a test shows, or how outside reviewers assess the

output. This section asks whether the principal should disclose that information. The

principal observes first-period performance and commits ex ante in each menu item to

providing or withholding feedback, the disclosure of the first-period outcome. Without

feedback, the worker chooses his second-period action without knowing the first-period

outcome, and wS = wF prevents interim pay from revealing it. The complete history SS,

SF , FS, or FF remains verifiable and contractible at the end of period 2, so terminal

wages may differ across histories.

Let 2NF denote action 2 chosen without observing the first-period outcome. It is

the same action and technology as action 2 and has the same effort cost c. The super-

script records only the information available when the action is chosen. Because the

fallback can be accessed only after a recognized failure, the hidden-failure continuation

probability is pinned down by the law of iterated expectations rather than separately

assumed, and satisfies E[p2NF | F, 2] < E[p2] < p1. With feedback, by contrast, the

worker recognizes a first-period failure and can access the fallback, whose continuation

success probability is E[p2 | F, 2] = p1.
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A Exploiter contract without feedback

In Manso (2011), withholding interim outcomes economizes on incentives for ex-

ploitation: when effort is costly and p0 > 0, it rules out deviations that condition

second-period behavior on the first-period outcome.5 Here p0 = 0, so shirking never

produces success and repeated effort can already be implemented at baseline utility 2w.

Withholding feedback therefore delivers no motivational saving: intended output and

the minimum expected wage cost are the same either way.

The value of withholding feedback comes from selection. A misreporting explorer

who is kept uninformed cannot recognize failure and adapt by accessing the fallback.

He must choose one continuation action across both hidden histories, including the low

hidden-failure continuation, so the exploiter contract is worth less to him while the

intended exploiter is unaffected.

PROPOSITION 8 (Exploiter contract without feedback): If UX ≤ 2w, an optimal base-

line contract is

w̃S = w̃F = w̃FF = 0, w̃SF = w̃FS =
c

p1
, w̃SS =

2c

p1
.

If UX > 2w, an optimal contract delivers the required additional surplus through terminal

bonuses for one and two successes, with equal bonuses for the two single-success histories.

The split is chosen to minimize the misreporting explorer’s best-response utility subject

to the exploiter’s incentive constraints. At every feasible exploiter utility requirement,

withholding feedback leaves the intended exploiter’s output and minimum expected wage

cost unchanged.

Online Appendix Figure OA.4 plots the exploiter contract with and without feedback

as a function of the utility requirement UX. At the baseline, compensation is standard

pay for performance: the bonus depends only on the number of successes. Above the

baseline, the split of additional rent between single-success histories and double success

balances the explorer’s temptation to work for one period against the temptation to work

in both, while preserving the exploiter’s incentives. Figure 3 illustrates the selection

effect of withholding feedback.

5Similar results appear in Lizzeri et al. (2002) and Fuchs (2007), who show that suppressing perfor-
mance evaluations can reduce incentive costs in repeated moral-hazard settings.
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Figure 3. Explorer ride-along payoff under the exploiter contract with feedback (solid
blue curve) and without feedback (dashed red curve). At a fixed UX, withholding feed-
back leaves intended output and minimum wage cost unchanged and lowers what an
explorer can obtain by mimicking.

B Exploration without feedback

Feedback allows the explorer to continue the original variant after success and access

the fallback after failure. An explorer kept uninformed can only repeat the novel method

blindly, which is worth less than exploring with feedback.

PROPOSITION 9 (Feedback and productive exploration): Suppose the blind-loss con-

dition holds. Every optimal allocation that serves explorers provides them feedback and

implements 〈2 2

2
〉. Blind exploration loses money, and no screening gain from withholding

feedback can justify it.

The screening clause is the substantive one. A blind exploration item loses money,

so it could earn its place only by lowering what a mimicking exploiter obtains from it. It

cannot. The exploiter’s outside option and the explorer’s own value on the exploitation

item give lower bounds on the utilities the firm must deliver. If the explorer’s outside

option does not exceed his bound, adaptive exploration with feedback delivering that

bound gives the exploiter no more than his own, and the firm replaces the blind item. If

it does, the exploitation item already keeps explorers out, and the firm closes the track.

Feedback plays different roles on the two tracks.

COROLLARY 3 (Feedback and selection):
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(i) Under the blind-loss condition, the optimal allocation provides feedback on the ex-

ploration track and withholds it on the exploitation track.

(ii) When dismissal is also contractible, the wage floor does not exceed the effort cost,

and each type’s outside option is at least 2w, every optimal allocation retains a

served exploiter: withholding feedback replaces dismissal on the exploitation track.

The screening gain from withholding feedback on the exploitation track can lower

selection costs or make exploiter-only hiring feasible. When dismissal is also available,

the firm has two ways to make the exploitation contract unattractive to explorers: end

employment after failure, or hide the outcome. Under the conditions of part (ii), hiding it

keeps the productive continuation and never raises the utilities the firm must deliver, so

the firm hides it. The dismissal of exploiters in Section V is then the choice of a firm that

cannot hide the outcome, as when the worker observes his own output or interim results

are public. An exact example in Online Appendix B.4 shows both choices as optima at

the same parameters: dismissal when the outcome cannot be hidden, withholding when

it can.

VII One Contract or Two?

The analysis so far has characterized the contract offered to each track. A firm that

serves both types must also decide how many contracts to post: a separate item for each

type, or a single contract that both accept and that elicits type-specific behavior. The

natural starting point is a wage-only benchmark, in which nothing but the schedule of

bonuses distinguishes the two arrangements.

PROPOSITION 10 (One contract in the wage-only benchmark): Suppose both types are

served, the firm induces 〈2 2

2
〉 from explorers and 〈1 1

1
〉 from exploiters, and the baseline

commitment and feedback environment applies without termination.

(i) Every feasible two-item menu can be replaced by a single common contract that

leaves each type the same utility at the same prior-weighted expected wage cost.

(ii) If explorers earn what the exploiter contract would give them, as they do when both

outside options are slack, the optimal common contract is the exploiter contract of

Proposition 2. If exploiters earn what the explorer contract would give them for

exploiting, it is the explorer contract of Proposition 3. Otherwise neither type’s
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pay is set by the other’s contract, and neither of the two is an optimal common

contract.

(iii) In each case, a small rise in one type’s outside option above what he already earns

raises only his pay: the explorer’s in the first case, the exploiter’s in the second,

either in the third. A common contract cannot be topped up to raise only one

type’s pay and remain least-cost, because every bonus it pays reaches both types.

The contracts of Propositions 2 and 3 are only ever topped up, one of them or

both, since no bonus of either falls as the utility it must deliver rises. The second

step of Section II.B therefore selects the two contracts.

In the first two cases the firm posts one type’s contract and the other type takes it as

well. Explorers take the exploiter contract, an ordinary piece rate when outside options

are slack, or exploiters take the explorer contract. Gottlieb and Moreira (2022) show

that, with risk-neutral agents and limited liability, a single contract is optimal under

adverse selection and moral hazard when all types rank contracts by incentive power in

the same way. Here that ranking fails, yet one schedule elicits two activities because the

two types cannot do the same things.

Track-specific contracts earn their keep when a firm hires only one type. When both

outside options cover the two wage-floor payments and serving both types leaves one

type more than his outside option, a firm can avoid paying that excess by hiring only

that type, under his own track’s contract. It does so when the total rent saved exceeds

the total profit forgone on the other type and the type it keeps is profitable on his own

(Online Appendix C.1).

When competition raises only one type’s pay, separate contracts can adjust through

top-ups, whereas a common contract must be redesigned to remain least-cost. If such

changes are possible and redesign is costly, separate contracts are strictly cheaper in

expectation (Online Appendix D.3). I next examine the differences that arise without

commitment or through different termination and feedback policies.

For these comparisons, fix an implementable allocation serving both types and com-

pare only 〈2 2

2
〉 and 〈1 1

1
〉, or their terminated versions 〈2 2

t 〉 and 〈1 1

t 〉. Each departure

changes one feature of the benchmark, keeping the others fixed.

PROPOSITION 11 (When separate contracts are valuable):

(i) Without commitment, a common contract does not reveal the worker’s type, so

the firm cannot revise continuation terms type by type. If the pooled continuation,
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which keeps both types on their plans, is sequentially optimal, a common contract

never costs more than separate contracts without commitment; with slack outside

options it costs strictly less, and the same as separate contracts with commitment.

Otherwise only separate contracts can implement the prescribed plans.

(ii) Under the conditions of Corollary 2(iii), separate contracts that retain explorers

and terminate exploiters after failure yield strictly higher profit than any common

contract at the maintained plans.

(iii) Providing feedback on the exploration contract and withholding it on the exploitation

contract weakly lowers minimum wage cost relative to a common contract. The

reduction is strict if and only if the least-cost common contract leaves explorers

strictly more than their participation requirement.

Pooling itself supplies a form of commitment. Acceptance of a common contract

reveals nothing about the worker’s type, so the principal cannot cut an explorer’s later

pay without losing the exploiters’ effort. The logic is that of the ratchet effect, in which

a principal who cannot commit uses what the agent reveals and pooling results (Laffont

and Tirole, 1988); here the firm pools by design, with one contract that elicits two

activities. When the pooled continuation is sequentially optimal, a common contract

can therefore sustain a continuation rent for successful explorers, which Section IV shows

a separate exploration contract cannot do without commitment. Pooling has a limit.

When explorers are sufficiently prevalent after a first-period success, the principal would

rather induce only exploration than keep the incentives for repeated exploitation; then

only separate contracts, whose acceptance identifies the track, sustain the fixed plans.

Separate contracts allow the firm to treat failure differently across tracks. A common

contract must apply the same termination rule to both types after failure. Under the

conditions of Corollary 2(iii), retaining both forgoes the selection gain on the exploita-

tion track; terminating both sacrifices valuable continuation on the exploration track.

Separate contracts avoid both losses.

A common contract that implements both productive plans must provide feedback

to both types. Separate contracts can withhold it from exploiters and so reduce explorer

rents when screening forces their utility above the participation requirement. When both

outside options are slack, withholding feedback from exploiters eliminates the explorer’s

rent altogether: both types receive 2w.
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VIII Empirical implications

Innovation incentives can raise measured innovative output in two ways. They can

change what incumbent workers do, or they can change which workers do exploratory

work. The second margin is an outcome of the model and not merely a nuisance for

identification, and testing it requires data on who works under an arrangement rather

than only on what is produced under it. The two predictions below concern that margin

and the compensation and practices that support it.

Online Appendix E establishes the conditions underlying these predictions. Compe-

tition for talent refers to changes in explorers’ or exploiters’ outside opportunities.

Prediction 1. Long-run rewards and commitment help organizations select explorers,

while feedback enables adaptive exploration; when promised pay is high and early failure

is sufficiently diagnostic, explorers receive pay after failure and can be retained when

exploiters would be dismissed. Organizations seeking exploiters reward success through a

contract that needs no commitment with feedback and retention fixed; withholding feed-

back or dismissal after failure can discourage explorers from taking those jobs. In a

separate menu serving both types, workers choose the arrangement designed for their

comparative advantage.

The prediction applies wherever exploration- and exploitation-oriented arrangements

coexist: career tracks, funding programs, or units within one organization, or employers

that specialize in one kind of work. Around an exploration-oriented change, the observ-

ables are applications and acceptances by arrangement, moves between arrangements by

workers already inside, entry from outside, and retention.

Tests should distinguish sorting between arrangements from selective hiring. When

both types are served under separate arrangements, examine which workers choose each.

When an employer hires only one type, examine who enters, remains, or stays out-

side. The central question is whether workers with stronger pre-treatment exploratory

comparative advantage become disproportionately more likely to enter and remain in

exploratory work.

Everything therefore depends on classifying workers before the change. The relevant

type is comparative advantage, so the informative measure is the same worker’s rela-

tive performance in exploratory and exploitative tasks: how a scientist’s novel lines of

work compare with routine ones, how an engineer’s speculative projects compare with

incremental ones. Generic productivity is not the type, since a worker can be better at

both activities without being relatively better at exploration. Nor are risk preferences,
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wealth, or confidence, although they may affect which arrangement a worker chooses.

Post-treatment outcomes cannot serve as measures of type, because they are the response

the design is meant to identify.

Separating composition from behavior then requires following people rather than

output alone. Worker fixed effects do not identify changes in workforce composition.

A design should also follow entrants, leavers, and switchers using their pre-treatment

characteristics and compare them with incumbents as hiring and turnover accumulate.

Dismissal after early failure provides a further test. With both tracks active in the

severance region, explorers require weakly less continuation value to be retained after

failure than exploiters, because dismissing an exploiter saves screening cost and dismiss-

ing an explorer does not. Where firms can hide outcomes, withholding feedback can

replace dismissal of exploiters. Tests should compare dismissal conditional on early fail-

ure, accounting for continuation opportunities and promised compensation, and examine

worker composition and arrangement choices alongside dismissal decisions.

Prediction 2. When competition for talent raises required pay, it changes the shape of

compensation, not merely its level: rather than a uniform raise across all histories, the

additional pay lands on different histories on the two tracks, success bonuses for exploiters

and, under commitment, long-run rewards for explorers. At sufficiently high pay levels,

and when early failure is sufficiently diagnostic of exploration, explorer compensation

expands to include pay after early failure.

Motivation alone does not determine where additional pay goes: with a single worker

type, any placement that preserves incentives costs the same. Screening does, because

how much pay leaks to the other type depends on the history. The measurable coun-

terparts are contractual: vesting and payout horizons, the share of pay contingent on

long-run rather than immediate results, severance and continuation payments after early

failure, and the size of contemporaneous success bonuses. A design that measures only

the level of compensation, or a single pay-for-performance slope, will not detect the

prediction.

Changes in outside opportunities provide variation for testing this prediction. The

entry or departure of an employer competing for exploratory talent and the opening

or closing of a research campus can raise required pay on one track and, through self-

selection, on the other. Type-specific shocks are informative but not necessary. The

prediction concerns the track-specific contracts characterized above and applies where

the shock raises the relevant utility requirement, holding intended activities, the types

served, and organizational practices fixed. An observed outside option maps one-for-one

into that requirement only when participation binds for the type in question. When
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both types are served, self-selection can instead set the requirement. The comparison to

run is across tracks in the same organization or market, and it must distinguish changes

in outside options from changes in project technology or the returns to exploration.

Existing evidence and empirical implementation.

Existing research studies investment, innovation, and entrepreneurship in relation

to incentive horizons and governance (Laux, 2012; Bernstein, 2015; He and Tian, 2013;

Ladika and Sautner, 2020; Chemmanur and Tian, 2018; Balsmeier et al., 2017; Lerner

and Wulf, 2007), the consequences of failure (Acharya and Subramanian, 2009; Mann,

2018; Acharya et al., 2014; Hombert et al., 2020; Tian and Wang, 2014; Gottlieb et al.,

2022), and evaluation and feedback (Gross, 2017; Chu et al., 2019; Howell, 2021). These

studies examine outcomes: innovative output, investment, entry, or the abandonment of

ventures. Where they follow people, as Bernstein (2015) does for inventors around an

IPO, they do not observe comparative advantage in exploration before treatment.

The HHMI program studied by Azoulay et al. (2011) bundles a long horizon, toler-

ance of early failure, freedom to redirect research, feedback, and evaluation. Its effects on

scientific output leave open whether it also attracts and retains scientists with stronger

pre-appointment exploratory comparative advantage. Data on applicants and nomi-

nees, take-up where observable, and retention, linked to pre-appointment measures of

comparative advantage, would make the selection margin testable.

An experiment could distinguish selection from motivation. First measure subjects’

comparative advantage in exploratory and exploitative tasks before treatment. In a

choice arm, offer exploration- and exploitation-oriented schemes that differ in reward

timing and treatment of early failure. Test whether pre-treatment exploratory advantage

predicts choosing the exploration-oriented scheme. In a random-assignment arm, assign

the same schemes and observe subsequent behavior to identify their average effect on

behavior, the margin studied by Manso (2011).

IX Conclusion

Long-run rewards, failure tolerance, commitment, job security, and feedback motivate

a given worker to experiment. Here they also determine who experiments. With type

and effort hidden, explorers and exploiters generate different performance histories under

their own plans and each other’s contracts. A contract that must motivate its intended

activity can screen by where its rents sit: immediate success for exploiters, long-run

success for explorers, and early failure only when it is sufficiently diagnostic.
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Commitment limits an exploiter’s gains from imitating an explorer, while feedback

preserves exploration’s option value. Withholding feedback from exploiters improves

selection without changing their output or minimum wage cost. A firm that cannot hide

outcomes may retain an explorer and dismiss an exploiter after the same failure, despite

the same continuation opportunity. A common contract can help overcome a lack of

commitment: acceptance does not reveal the worker’s type, limiting the firm’s ability to

revise continuation terms separately for each type.

Evidence that exploration-oriented institutions affect innovative output does not by

itself identify selection. Separating motivation from selection requires following workers

as well as output: who enters, who stays, and who chooses exploratory work. And

because competition for talent places additional pay on different histories on the two

tracks, its effect on compensation shows up in where pay sits, not only in its level.
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A Service Sets and Utility Requirements

For a contractible item z, let Vθ(z) = maxa∈A(θ) Uθ(z, a). The null item gives Vθ(∅) =

U
com

θ and zero profit. For θ ∈ {E,X}, fix the intended plan aθ and policies (φθ, Dθ), and

write zθ = (w̃, φθ, Dθ). The minimization is over the bonus vector. With −θ denoting

the other type, define the conditional wage cost

Kθ(Uθ, U−θ; aθ, φθ, Dθ) = min
w̃≥0
zθ∈Z

W (zθ, aθ)

s.t. Uθ(zθ, aθ) ≥ Uθ(zθ, a) for all a ∈ A(θ),

Uθ(zθ, aθ) ≥ U θ, V−θ(zθ) ≤ U−θ.

An infeasible inner problem has value +∞. The outer problem is

K(aE, aX;φE, DE, φX, DX)

= min
Uθ≥U

com

θ

θ∈{E,X}

{

µKE(UE, UX; aE, φE, DE)

+ (1− µ)KX(UX, UE; aX, φX, DX)
}

.

Each requirement bounds the same type’s utility from below on its own item and from

above on the other item. It need not equal delivered utility.

LEMMA 1 (Exact Two-Utility-Requirement Decomposition): Fix target plans (aE, aX)

and each item’s feedback and dismissal policies. The minimum prior-weighted expected

wage cost of serving both types and implementing these plans equals

K(aE, aX;φE, DE, φX, DX).

A menu attains this minimum if and only if each designated item minimizes its inner

problem at an outer-optimal requirement pair. The two items may coincide at a common

contract.

Proof. For a feasible menu (zE, zX), set U θ = max{U
com

θ , Vθ(z−θ)}. Participation and

self-selection give Vθ(z−θ) ≤ Uθ ≤ Vθ(zθ). Each item is therefore feasible for its inner

problem, so the menu’s cost is at least the outer minimum. The minima are attained

whenever the problems are feasible: each inner problem, and the joint problem in the

two bonus vectors and the two requirements, is a linear program whose objective is

bounded below. Conversely, inner minimizers at an outer-optimal pair satisfy within-
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type incentives, participation, and these same self-selection inequalities. If the items

coincide at z, the lower bound from type θ’s inner problem and the upper bound from

the other problem imply Vθ(z) = U θ for both types. The common item implements both

target plans and has exactly the prior-weighted inner cost. Finally, for a cost-minimizing

menu, the first construction must attain equality in both the inner and outer cost bounds.

Since µ ∈ (0, 1), each item must minimize its inner cost. This also proves the converse

optimizer correspondence.

Without commitment, continuation terms are chosen after acceptance against the

belief it induces, so the decomposition applies to items that identify the track. A common

item’s pooled continuation is treated directly in Online Appendix C.2.1.

Requirements can be chosen minimally as in the proof. Conditional on serving only

type θ, participation and exclusion instead fix them at (U
com

θ , U
com

−θ ). WritingmE = µ and

mX = 1 − µ, the service-set values below maximize over feasible plans and admissible

feedback and dismissal policies. In the revenue terms, zθ is any item with policies

(φθ, Dθ).

Π∗
{θ} = max

aθ ,φθ,Dθ

mθ

[

R(zθ, aθ)

−Kθ(U
com

θ , U
com

−θ ; aθ, φθ, Dθ)
]

.

Π∗
{E,X}

= max
aE,aX

φE,DE,φX,DX

{

µR(zE, aE) + (1− µ)R(zX, aX)

−K(aE, aX;φE, DE, φX, DX)
}

,

Π∗ = max{0,Π∗
{E},Π

∗
{X},Π

∗
{E,X}}.

An infeasible plan contributes −∞ to profit; the null allocation ensures Π∗ ≥ 0. These

formulas follow by applying the lemma to both-type service and the outside-option

bounds to singleton service. Lemma 4 in Appendix C.4 gives conditions under which

every allocation that attains Π∗ uses the maintained plans. The conditional exclusion

result and screening-value decomposition are in Online Appendix A.

B Proofs of Optimal Screening Contracts

This appendix states when the utility requirements are feasible and proves Proposi-

tions 2 and 3.
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B.1 Feasibility of Utility Requirements

Write x+ = max{x, 0}. At the maintained target plans, the minimum explorer best-

response value on an exploitation item has baseline

V X,0
E = 2w +

c

p1
[E[p2](1 + E[p2 | S, 2]− p1)− p1] .

The conditional problem in Proposition 2 is feasible exactly when

V X,0
E +

E[p2]

p1
(UX − 2w)+ ≤ UE. (B.1)

For exploration, define the requirement at which the mimicking exploiter’s first-period

incentive constraint begins to bind:

U
∗

N = 2w + c

[

(1 + p1)E[p2]E[p2 | S, 2]

p21
− (1 + E[p2])

]

.

The conditional problem in Proposition 3 is feasible exactly when

2w + min

{

p21
E[p2]E[p2 | S, 2]

,
p1

E[p2]E[p2 | S, 2] + (1−E[p2])p1

}

× (UE − U
∗

N)
+ ≤ UX.

(B.2)

The following proofs establish both conditions globally over implementing contracts and

the other type’s full action-plan set. Both-type service needs both conditions. For se-

lective hiring, substitute the intended and excluded types’ outside options for the two

requirements; feasibility is not a claim that singleton service is optimal. The correspond-

ing conditions for the organizational extensions are collected in Online Appendix A.3.

B.2 Proof of the Exploiter Contract

Proof of Proposition 2. Every contract implementing 〈1 1

1
〉 can be written using continu-

ation slacks x, y ≥ 0 and first-period slack z ≥ 0 as

w̃SS = w̃SF + c/p1 + x, w̃FS = w̃FF + c/p1 + y,

w̃S = c/p1 + w̃F − w̃SF + w̃FF − p1x+ p1y + z,

subject to nonnegative bonuses. The exploiter’s expected bonus is

BX = 2c+ w̃F + w̃FF + p1y + p1z.
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Hence BX ≥ 2c, with equality requiring w̃F = w̃FF = y = z = 0. Relative to the baseline

w̃S = w̃SS = w̃FS = c/p1 and all other bonuses zero, the change in an explorer’s payoff

from 〈2 2

2
〉 is

w̃F + w̃FF + E[p2](E[p2 | S, 2]− p1)x+ p1y + E[p2]z.

All coefficients are nonnegative, and the coefficient of x is positive.

At this baseline the explorer works after success because E[p2 | S, 2] > p1; after a

genuine exploratory failure, the fallback and shirking give the same continuation util-

ity. First-period shirking creates neither information nor the fallback, so subsequent

exploration pays E[p2]c/p1 − c < 0 and the explorer shirks again. Thus the relevant

first-period comparison is between exploration and full shirking. Its gain is

c

p1
[E[p2](1 + E[p2 | S, 2]− p1)− p1] > 0

by the count ordering. The target exploratory plan therefore attains the baseline best-

response value V X,0
E . Since its payoff cannot be lower under any exploiter-implementing

contract, this is a global lower bound on explorer utility, including under contracts with

higher intended cost.

For surplus delivery, exploiter utility above 2w is ∆X = w̃F + w̃FF + p1y + p1z.

Transfers through w̃F , w̃FF , and y raise the explorer’s payoff one-for-one with exploiter

utility; x raises only the explorer’s payoff. The z direction instead has rate E[p2]/p1 < 1.

Thus every implementing contract meeting the exploiter requirement gives the explorer

at least

V X,0
E +

E[p2]

p1
(UX − 2w)+.

This bound is attained by setting z = (UX − 2w)+/p1 and all other slacks to zero.

Only w̃S increases. The explorer still explores in period 1, since this increase raises his

exploration payoff and leaves his shirking payoff unchanged. The cost- and value-neutral

w̃SF direction delays payment; paying earliest selects w̃SF = 0.

The constructed contract has the minimum intended cost and attains the global

minimum explorer best-response value. It is therefore conditionally optimal exactly

under (B.1); otherwise the requirement pair is infeasible. Evaluating the same attained

minimum at U
com

X and comparing it with U
com

E establishes the condition for hiring only

exploiters. The exclusion inequality is weak under the paper’s menu-choice convention.
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B.3 Proof of the Explorer Contract

Proof of Proposition 3. Set w̃S = w̃F = w̃SF = w̃FF = 0 and w̃FS = c/p1. After genuine

exploratory failure, the fallback success probability is p1, so continued effort and shirking

are tied. After first-period shirking, however, the success probability remains E[p2] < p1;

continued exploration is strictly unprofitable. Full shirking is consequently the relevant

first-period deviation. The exploratory target is optimal when

E[p2]E[p2 | S, 2]w̃SS + (1−E[p2])p1w̃FS ≥ 2c.

At equality this gives

bN =
(1 + E[p2])c

E[p2]E[p2 | S, 2]
, w̃SS = bN .

Continuation effort after success is strictly optimal, after genuine failure it is weakly

optimal, and after shirking it is strictly dominated. These comparisons cover all eight

explorer plans. Expected bonuses equal 2c. No implementing contract can pay less, since

full shirking guarantees at least 2w under every wage-floor contract. Implementation is

weak; no additional action-choice tie-break is needed.

Hold explorer utility fixed and move pay from SS to S. With dw̃SS = −dw̃S/E[p2 |

S, 2], the working exploiter’s payoff rises by

p1(1− p1/E[p2 | S, 2])dw̃S > 0.

Backloading therefore weakly improves screening. Because pay at S raises the working

exploiter’s payoff, any contract with w̃S > 0 stops being optimal before the explorer’s

requirement reaches U
∗

N ; the second step of Section II.B therefore selects w̃S = 0. At the

selected baseline, the exploiter works after success because p1bN > c, and is indifferent

after failure. His first-period gain from effort rather than shirking is p21bN −(1+p1)c < 0.

To verify the sign,

(1 + p1)E[p2]E[p2 | S, 2]− p21(1 + E[p2])

= p1 −E[p2] + (1 + p1) [E[p2](1 + E[p2 | S, 2]− p1)− p1] > 0.

Thus his best-response value is 2w. This is globally minimal because full shirking guar-

antees that floor under every contract.
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Additional explorer utility is first delivered through w̃SS alone. The exploiter con-

tinues to receive 2w until

w̃SS = b∗N =
(1 + p1)c

p21
, UE = U

∗

N = 2w + E[p2]E[p2 | S, 2](b
∗
N − bN ).

Beyond this point, compare an increase in w̃SS alone with the joint adjustment dw̃F =

p1dw̃SS, which preserves the exploiter’s first-period indifference. Their respective rates

of increase in exploiter utility per unit of explorer utility are

p21
E[p2]E[p2 | S, 2]

and
p1

E[p2]E[p2 | S, 2] + (1− E[p2])p1
.

The joint direction is better exactly when

E[p2]E[p2 | S, 2]

p21
<

1− E[p2]

1− p1
.

It raises the explorer’s first-period incentive gain by

E[p2](E[p2 | S, 2]− p1)dw̃SS > 0.

When double success and first-period failure are equally diagnostic, the two directions

raise the exploiter’s utility at the same rate, so every mix of them is optimal and remains

optimal as the requirement rises; paying earliest selects the joint adjustment in the

proposition.

To establish global optimality, write every contract implementing 〈2 2

2
〉 using contin-

uation slacks x, y ≥ 0 as

w̃SS = w̃SF + c/E[p2 | S, 2] + x, w̃FS = w̃FF + c/p1 + y,

subject to nonnegative bonuses, and put k = w̃S + w̃SF and f = w̃F + w̃FF + p1y. The

explorer’s utility is 2w + u, where

u = E[p2]k + E[p2]E[p2 | S, 2]x+ (1−E[p2])f − c.

An exploiter who shirks in period 1 and works in period 2 obtains 2w+ f , and one who

works in both periods obtains 2w + p1k + p21(x+ c/E[p2 | S, 2]) + (1− p1)f − (1 + p1)c.

Write ℓSS = p21/(E[p2]E[p2 | S, 2]) and u∗ = U
∗

N − 2w. Eliminating x, the exploiter’s

best-response value under any implementing contract is at least

2w +max
{

f, ℓSS(u− u∗) +
[

1− p1 − ℓSS(1− E[p2])
]

f + p1
(

1− p1/E[p2 | S, 2]
)

k
}

.
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The coefficient of k is positive, and the coefficient of f in the second term is nonnegative

exactly when E[p2]E[p2 | S, 2]/p21 ≥ (1 − E[p2])/(1 − p1). In that case the bound is

smallest at f = k = 0, where it equals 2w + ℓSS(u − u∗)+. Otherwise the second term

falls in f : the bound is smallest at k = 0 and, for u ≤ u∗, at f = 0, where it equals 2w,

and for u > u∗ where the two terms are equal,

f =
p1(u− u∗)

E[p2]E[p2 | S, 2] + (1− E[p2])p1
.

In both cases the smallest value is the left side of (B.2) at UE = 2w + u.

The contracts constructed above attain it. They have k = y = 0, with f = 0

when w̃SS rises alone and f = w̃F on the joint path, and under them the exploiter’s

best-response value is exactly

2w +max
{

w̃F , p
2
1w̃SS + (1− p1)w̃F − (1 + p1)c

}

,

the two terms corresponding to shirking and working in period 1 with continuation

chosen optimally. The slope comparison therefore gives the global lower envelope, over

all implementing contracts and all exploiter plans, rather than only a local adjustment.

The bound also gives the selections of Section II.B. A contract with k > 0 leaves

the exploiter more than the minimum at every u ≥ u∗, and topping it up keeps k > 0,

so it stops being optimal before the explorer’s requirement reaches U
∗

N : the second step

selects w̃S = w̃SF = 0. Where the minimum is 2w, attaining it requires f = 0, that

is, w̃F = w̃FF = 0 and w̃FS = c/p1. Past U
∗

N , if double success is more diagnostic the

minimum is attained only at f = k = 0. If first-period failure is at least as diagnostic,

the contracts that attain it have k = 0 and f no larger than the value displayed above,

and their expected interim payment (1− E[p2])w̃F is at most (1− E[p2])f ; it is largest

on the joint path, where w̃F = f and w̃FF = y = 0, which the third step selects.

The minimum exploiter utility is exactly the left side of (B.2). The construction

delivers the required explorer utility at the minimum expected wage cost, so that in-

equality is both necessary and sufficient for conditional feasibility. At the two outside

options the same attained envelope establishes the condition for hiring only explorers,

again with weak exclusion.
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C Arguments for the Organizational Results

This appendix gives the central arguments for the organizational results. Complete

optimality proofs and supporting cases are in Online Appendix B, and the feasibility

bounds in Online Appendix A.3.

C.1 Lack of Commitment

For exploitation, the sequentially optimal continuation bonus is c/p1 after either first-

period history. Repeating this bonus in period 1 implements the committed baseline.

Additional exploiter surplus is paid through w̃S and is already settled before the contin-

uation terms are set. Thus Proposition 4 leaves the contract, its cost, and its explorer

best-response value unchanged.

For exploration, the least-cost continuation bonuses are instead w̃SS = c/E[p2 | S, 2]

and w̃FS = c/p1, with w̃SF = w̃FF = 0. Neither genuine first-period history leaves an

explorer continuation rent above the floor. A first-period shirker generates no fallback

and then shirks again, since E[p2]c/p1 < c. First-period incentives therefore require

E[p2](w̃S − w̃F ) ≥ c.

The baseline sets w̃S = c/E[p2] and w̃F = 0 and costs 2c in bonuses. A mimicking

exploiter shirks after success because p1c/E[p2 | S, 2] < c, and is indifferent after failure.

His first-period effort gain is at least p1c/E[p2]− c > 0, so he strictly works in period 1

under every feasible exploration contract without commitment.

Let ∆ = (UE − 2w)+ and d = w̃S − w̃F . Required explorer surplus satisfies w̃F +

E[p2]d−c ≥ ∆, while the exploiter obtains w̃F+p1d−c above the floor. Wage cost is least

when the surplus requirement binds, and the exploiter then obtains ∆ + (p1 − E[p2])d,

so the least-cost contract that is least attractive to him keeps d = c/E[p2] and raises

both first-period bonuses by ∆. Because d ≥ c/E[p2] under every feasible contract, none

leaves him less. This yields the exact minimum

V E,NC
X (UE) = 2w +

p1 −E[p2]

E[p2]
c+ (UE − 2w)+.

The exploration problem is feasible exactly when this value is at most UX. This estab-

lishes the contract and feasibility argument for Proposition 5.
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Under commitment, the corresponding minimum starts at 2w, remains flat until U
∗

N ,

and then increases at one of the two rates in (B.2). Both are below one: the count

ordering gives E[p2]E[p2 | S, 2] > p1 − E[p2](1 − p1) > p21, and E[p2 | S, 2] > p1 gives

E[p2]E[p2 | S, 2] + (1 − E[p2])p1 > p1. Since E[p2]E[p2 | S, 2] > p21, also U
∗

N > 2w. The

committed value is consequently strictly lower at every common explorer requirement,

while the direct cost of delivering that requirement to the explorer is unchanged.

For Corollary 1, the exploiter item is unchanged and the lower mimicking value ex-

pands the feasible set of requirement pairs. Lemma 1 therefore gives a weak reduction

in both-type wage cost. More generally, commitment can replicate any no-commitment

allocation, including its continuation policy and null items, so optimized profit weakly

rises. Strictness needs a screening constraint that affects cost or feasibility. In a mini-

mally normalized both-type optimum, suppose

U
NC

X = V E,NC
X (U

NC

E ) > max{U
com

X , 2w}.

Replacing exploration by its committed contract permits a strictly lower exploiter re-

quirement. Lowering w̃S on the exploitation item then strictly lowers its cost and weakly

lowers the explorer’s mimicking payoff. Explorer cost is unchanged, so menu cost falls

strictly. If the outside option or baseline pins the exploiter requirement, this strict

implication need not follow.

C.2 Termination

Termination after failure removes period 2 employment and its floor. For exploita-

tion, continuation and first-period incentive slacks give

w̃SS = w̃SF + c/p1 + x,

w̃S = c/p1 − w + w̃F − w̃SF − p1x+ z, x, z ≥ 0.

The intended utility is w + w̃F + p1z, while an explorer’s best-response value is

V X,T,0
E + w̃F + E[p2](E[p2 | S, 2]− p1)x+ E[p2]z,

V X,T,0
E = w +

c

p1
[E[p2](1 + E[p2 | S, 2])− p1(1 + E[p2])] .

The count ordering makes exploratory effort preferable to shirking for the mimic. Thus

x = 0 minimizes his value, and z delivers exploiter surplus at rate E[p2]/p1 < 1, com-

pared with one through w̃F . Paying earliest sets w̃SF = 0. This gives Proposition 6 and
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the envelope

V X,T
E (UX) = V X,T,0

E +
E[p2]

p1
(UX − w)+.

LEMMA 2 (Termination and selection on the exploiter contract): For every exploiter

utility requirement, the optimal terminated exploiter contract gives a misreporting ex-

plorer strictly lower utility than the optimal exploiter contract without termination.

Proof. Subtracting the terminated envelope from the retained envelope gives

w +
E[p2]

p1

[

(UX − 2w)+ − (UX − w)+
]

≥ w(1− E[p2]/p1) > 0.

For exploration, the terminated baseline backloads to SS:

bT =
(1 + E[p2])c− E[p2]w

E[p2]E[p2 | S, 2]
, w̃SS = bT , w̃S = w̃F = w̃SF = 0.

The intended utility is w. A shirking exploiter receives this floor; effort becomes prof-

itable at

b∗T =
(1 + p1)c− p1w

p21
, U

∗

T = w + E[p2]E[p2 | S, 2](b
∗
T − bT ).

The maintained count ordering and low-floor condition imply bT < b∗T , so the baseline

attains the global lower bound w. Increasing SS first delivers explorer surplus without

imitation rents; thereafter the same two rates as in the retained problem select between

SS alone and dw̃F = p1dw̃SS. The full optimality proof is in Online Appendix B.1.

Writing J = E[p2]E[p2 | S, 2] + (1− E[p2])p1 and ℓ = min{p21/(E[p2]E[p2 | S, 2]), p1/J},

its envelope is

V E,T
X (UE) = w + ℓ(UE − U

∗

T )
+, U

∗

N − U
∗

T =
wJ

p1
.

LEMMA 3 (Termination and selection on the explorer contract): For every explorer

utility requirement, termination weakly lowers the misreporting exploiter’s utility. The

reduction is strict at every requirement if double success is strictly more diagnostic of

exploration than first-period failure. If failure is at least as diagnostic, the reduction is

strict below U
∗

N and the two values coincide at and above that threshold.
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Proof. The retained envelope is 2w+ ℓ(UE − U
∗

N)
+. The gap between it and the termi-

nated envelope begins at w, falls between the thresholds, and is constant thereafter at

w(1 − ℓJ/p1). This is positive when SS is strictly more diagnostic and zero otherwise,

including when the two histories are equally diagnostic. The positive initial gap and

these slopes prove the claim.

C.2.1 Firing thresholds and the severance region

Fix an implementable service set H , an active type θ, and the other active track’s

policy j when present. Put mE = µ, mX = 1 − µ, qE = 1 − E[p2], and qX = 1 − p1.

Let CI,θ;j
H and CT,θ;j

H be the minimum prior-weighted wage costs with idle retention and

termination on track θ, allowing the menu and requirements to reoptimize. Define

τ jθ (H) =
CI,θ;j
H − CT,θ;j

H

mθqθ
, g = r2(F, F ) +

[

p1[r2(F, S)− r2(F, F )]− c
]+

.

The main-text threshold τθ is τ
j
θ (H), with the service set H and the other track’s policy

j left implicit. At the characterized incentive-minimal contracts, replacing productive

continuation after failure by idle retention and removing its incentive bonus preserves

incentives and both types’ best-response utilities. It reduces the intended worker’s ex-

pected continuation wage by c. The best retained use is productive when p1[r2(F, S)−

r2(F, F )] ≥ c and idle otherwise. The optimized retention-minus-termination profit dif-

ference is mθqθ[g − τ jθ (H)]. Termination is therefore chosen below the threshold and

retention above it; at equality both are optimal. The post-selection benchmark retains

when g ≥ w. These comparisons are conditional on H and j, not choices among service

sets.

For exploitation, Online Appendix B.1.2 decomposes the cost saving into the non-

negative direct intended-worker saving and the nonnegative saving from relaxed explorer

self-selection or exclusion. Thus τ jX(H) ≥ 0. If idle retention is infeasible while termina-

tion is feasible, the threshold is +∞. With both types served and exploration retained,

the idle-retention optimum is finite and its normalized exploiter requirement is at least

2w; the direct saving is then zero and the threshold consists entirely of the screening

saving.

When first-period failure is at least as diagnostic of exploration as double success,

1−E[p2]

1− p1
≥

E[p2]E[p2 | S, 2]

p21
,
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the retained exploration optimum lies in the severance region when

U
N ;j

E ≥ U
∗

N ,

where U
N ;j

E is its explorer utility requirement with the other track’s policy j fixed, and

U
∗

N is the threshold defined above.

For exploration in the severance region, the joint-branch schedules satisfy

w̃T
F = w̃I

F + w, w̃T
SS = w̃I

SS.

Hence the lost continuation floor is paid as severance. Both types’ values and the explo-

ration item’s cost are unchanged. The equality extends to optimized menu costs, giving

τ jE(H) = 0. The online proof uses convexity for an interior optimum, and participation

and the unchanged exploitation envelope at the boundary; the fixed-requirement swap

alone would not establish the optimized-cost equality.

These arguments give parts (i) and (ii) of Corollary 2, including excessive contin-

uation on exploration when 0 < g < w. For part (iii), the online severance-transfer

lemma carries the severance premise from terminated to retained exploitation. Explo-

ration retention then beats termination under either exploitation policy when g > 0.

If also g < τNX (H), terminating exploiters beats retaining them while exploration is re-

tained. These comparisons rank the candidate pair (N,T) above all three alternatives.

Online Appendix B.1.2 supplies the complete proof, including the boundary, singleton,

and extended-value cases.

C.3 Feedback

Without feedback, the common first-period payment cannot reveal the interim out-

come. For Proposition 8, terminal additive bonuses

w̃SS = 2c/p1, w̃SF = w̃FS = c/p1, w̃S = w̃F = w̃FF = 0

implement exploitation with expected bonuses 2c and utility 2w. An explorer can shirk,

explore once, or repeat blindly. The respective rents above the floor are

0, c(E[p2]/p1 − 1), 2c(E[p2]/p1 − 1),

so he shirks. Unlike exploration with feedback, blind repetition provides no recognized-

failure fallback: its unconditional second-period success probability remains E[p2]. Thus

47



the baseline preserves the exploiter’s cost while reducing the explorer’s mimicking payoff

to the global floor.

For higher requirements put ∆X = (UX − 2w)+ and H = 2c+∆X. The full proof in

Online Appendix B.2 eliminates common transfers and FF bonuses, averages SF and

FS, and uses convexity to show that overpaying the intended exploiter cannot improve

screening. Writing the remaining bonuses as a = w̃SS and b = w̃SF = w̃FS, the exact

problem is

a(b) =
H − 2p1(1− p1)b

p21
,

0 ≤ b ≤ B(∆X) = min

{

H

2p1(1− p1)
,
H − c

p1

}

,

F∆(b) = E[p2]E[p2 | S, 2]a(b) + 2E[p2](1−E[p2 | S, 2])b− 2c,

RNF
X (∆X) = min

0≤b≤B(∆X)
max{0, E[p2]b− c, F∆(b)}.

The one-period deviation value rises with b, while the blind-repetition value falls. The

minimizer is their crossing clipped to the feasible interval, possibly with an interval of

minimizers at zero rent. Conditional feasibility is 2w +RNF
X (∆X) ≤ UE.

To see that screening improves strictly at every common exploiter requirement, con-

sider the feasible additive candidate b = H/(2p1), a = 2b. Its explorer rent is

[2c(E[p2]/p1 − 1) + (E[p2]/p1)∆X]
+ .

With feedback the minimum is instead V X,0
E −2w+(E[p2]/p1)∆X, which is strictly greater

because V X,0
E > 2w and E[p2] < p1. The optimal no-feedback item does at least as well

as this candidate. The comparison preserves intended output and cost; its value to the

menu depends on whether self-selection or exclusion is constraining.

For Proposition 9, feedback replaces blind repetition after failure by the fallback,

raising expected revenue by

(1− E[p2]) [p1 − E[p2NF | F, 2]] [r2(F, S)− r2(F, F )] > 0,

and the revenue condition ranks adaptive exploration above every plan that explores

without feedback. Under the proposition’s hypothesis a blind exploration item earns

less, net of effort, than the two wage-floor payments it owes, so it loses money. With

retention fixed, every type can secure 2w by shirking. For a served type a requirement

below 2w is therefore equivalent to 2w, and every retained item gives the other type at

least 2w, so the retained cases of the exploitation-track step of the proof of Lemma 4
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(Online Appendix B.3), which do not use w ≤ c, and its exploration-track and blind-

track steps hold without the lemma’s outside-option bounds. Beyond the maintained

assumptions these steps use only the blind-loss condition, and their replacement-or-

closure argument proves the remaining claims of Proposition 9.

Corollary 3 follows. Proposition 9 gives feedback on the exploration track. On

the exploitation track every optimum implements 〈1 1

1
〉; the no-feedback item gives a

mimicking explorer strictly less at every exploiter utility, so the first step of Section II.B

withholds feedback. The exploitation-track steps of the proof of Lemma 4 do not use

the blind-loss condition, so they prove retention under the corollary’s own hypotheses.

C.4 Target Plans

This subsection proves that the plans on which the paper focuses are the ones an

optimal allocation implements. The lemma concerns the allocation problem of Section II,

in which each item z = (w̃, φ,D) chooses its feedback and dismissal policies, and uses the

envelopes of Appendices B, C.2, and C.3. The accounting is that of Sections V and VI:

wages, effort costs, the wage floor, and revenue count employed periods only; when

the first-period outcome remains hidden, that is, when D = ∅ and φ = withhold, the

second-period action cannot depend on it and wS = wF is required; after dismissal there

is no second-period action. The agent observes whether his employment continues, so a

known outcome-dependent dismissal rule reveals the first-period outcome to a retained

agent: the feedback policy matters only when D = ∅, and when D = {S, F} there is no

second-period action.

The revenue condition of Section II implies the comparisons the proofs below use,

each strict and in expected revenue net of effort: retained 〈1 1

1
〉 dominates every other

retained exploiter plan and every exploiter plan dismissing after failure, after success,

or after both; retained-feedback 〈2 2

2
〉 dominates every other retained-feedback explorer

plan and every retained no-feedback explorer plan with at most one exploratory period,

and 〈2 2

t 〉 dominates every other explorer plan dismissing after failure; retained-feedback

〈2 2

2
〉 dominates every explorer item dismissing after success, and 〈2 2

t 〉 every explorer item

dismissing after both outcomes; and retained-feedback 〈2 2

2
〉 dominates blind repetition

whenever that replacement is used.

LEMMA 4 (Target plans): Suppose, in addition to the maintained assumptions, that

w ≤ c, the blind-loss condition holds, and U
com

E , U
com

X ≥ 2w. For every µ ∈ (0, 1), the

allocation problem has a solution. Every optimal allocation that serves explorers imple-

ments 〈2 2

2
〉 or 〈2 2

t 〉 on an item under which the explorer observes the first-period outcome
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whenever he is retained. Every optimal allocation that serves exploiters retains them

after both outcomes and implements 〈1 1

1
〉, with feedback provided or withheld. Dismissal,

when it occurs, is therefore of an explorer after a first-period failure.

Proof. For fixed policies, target plans, and service set, the menu problem is a finite linear

program whose objective is bounded above by the target revenue; the finite collection

of such problems and the null allocation give existence. The rest of the proof compares

items that deliver the same utility to their intended type: one that gives the other type a

weakly lower best-response value and has weakly higher surplus preserves participation,

self-selection, and exclusion and weakly raises profit. Three comparisons, carried out

in Online Appendix B.3, leave only the stated plans: one on the exploitation track,

one on the exploration track, and one for exploration without feedback. The condition

w ≤ c is used only for items that dismiss, in the first comparison and through the low-

floor condition w < c/p1 that it implies, and the blind-loss condition only in the third.

Under the revenue condition, every omitted productive margin is strictly costly, so every

optimal allocation is of the stated form. Each such allocation exerts productive effort

in every employed period and ends employment only after a first-period failure, which

proves Proposition 1.
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