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Motivation

I Increasingly high executive pay. Are they paid too much?

Frydman Saks 2010, Edmans Gabaix Jenter 2017, ...

I Rent extraction view: Yes.

Weak corporate governance: Bertrand Mullainathan 2001, Bebchuk Fried

2003, Kuhnen Zwiebel 2009, ...

I Shareholder value view: No.

Market competition & incentive provision: Gabaix Landier 2008, Terviö

2008, Edmans Gabaix Landier 2009, Glode Lowery 2015, Axelson Bond 2015,

...

I Compensation increases more when CEOs move. Custódio Ferreira Matos

2013, Falato Li Milbourn 2015.

I And, pay disclosure led to higher pay. Gipper 2021.
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2008, Edmans Gabaix Landier 2009, Glode Lowery 2015, Axelson Bond 2015,

...

I Compensation increases more when CEOs move. Custódio Ferreira Matos
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This paper

I Takes the shareholder value view, but:

I Considers General Equilibrium effects of otherwise optimally designed

incentive contracts.

I A general-equilibrium model:

I Dynamic moral hazard ⇒ termination as incentive device.

I Endogenous outside options.

I Termination threats undermined by future outside options available.

I Compensation externality ⇒ equilibrium inefficient.

I Yes: CEOs are paid too much, too soon, and stay for too long.
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Outline

I Illustrative Two-Period Model

I Full Dynamic Model

I Quantitative Analysis

I Policies

I Extensions:

I Bargaining

I Search

I Coordination
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Illustrative Two-Period Model



Environment

I Two periods, t = 1, 2.

I Principals (firms, shareholders) and agents (managers, executives).

I Mass one. Risk neutral. Principals patient; agents discount δ.

I A firm hires a manager: cash flow {0, y}.

I High cash flow with prob p. Mean µ = py.

I Moral hazard: managers privately observe cash flows.

I Pockets λ ∈ (0, 1] fraction of diverted cash flows.

I Firm rehire cost κP < λµ: : search & disruption costs.

I Manager rematch cost κA < (1− λ)µ: search & specific human capital.

I Principals have full bargaining power: make take-it-or-leave-it offers.
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Static moral hazard

I Suppose projects last one period.

Sign Contract ΓS

H

L

Pay λy

Pay 0

I ⇒ Outside options:

R = δλµ− κA,

L = (1− λ)µ− κP .
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Dynamic moral hazard

Sign Contract ΓD

H

L

H

L

H

L

Continue

Pay c

Termination Threat: x

Pay 0

Pay λy

Pay 0

Pay λy

Pay 0

New

Matches

Outside

Options R, L

Sign Contract ΓS

H

L

Pay λy

Pay 0

I Termination in L state reduces cost of incentive provision in H state:

c+ δλµ ≥ xδλµ+ (1− x)R+ λy. (IC-1)

I But depends on outside options:

p(δλµ−R)︸ ︷︷ ︸
κA

> (1− p)[(1− λ)µ−L]︸ ︷︷ ︸
κP
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Dynamic moral hazard

Lemma 1: Equilibrium termination when relatively costly for agents.

(i) If κA ≤ 1−p
p
κP , no termination.

⇒ pay (δ+ δ2)λµ; shareholder 2 (1 − λ)µ.

(ii) If κA >
1−p
p
κP , terminate following bad performance.

⇒ pay (δ+δ2)λµ−δκA; shareholder 2 (1 − λ)µ+pκA−(1 − p)κP .

Lemma 2: If pδλ > (1−p)(1−λ), planner outside option R = 0; pay δλµ.

(i) If κA <
λ

1−λκP , all outside matches are shut down, x̃ = 0.

κA ≤ 1−p
p
κP : shareholders gain ∆µ.

κA >
1−p
p
κP : shareholders gain ∆µ− pκA + (1− p)κP .

(ii) If κA ≥ λ
1−λκP , outside matches prob x̃ = κA

λµ
.

Shareholders gain
(

1− κA
δλµ

)
∆µ, where ∆ ≡ pδλ− (1− p)(1− λ).

8/31
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Planner
I Planner designs {ΓD,ΓS} to maximize shareholder values.

I Internalizes endogenous outside options.

Sign Contract ΓD

H

L

H

L

H

L

Continue

Pay c

Termination Threat: x

Pay 0

Pay λy

Pay 0

Pay λy

Pay 0

New

Matches

Outside

Options R, L

Sign Contract ΓS

H

L

Pay λy

Pay 0

I Distorting outside options, x̃ < 1, improves shareholder value iff

p · δλµ > (1− p) · (1 − λ)µ
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Dynamic moral hazard
Lemma 1: Equilibrium termination when relatively costly for agents.

(i) If κA ≤ 1−p
p
κP , no termination.

⇒ pay (δ+ δ2)λµ; shareholder 2 (1 − λ)µ.

(ii) If κA >
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.

Shareholders gain
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1− κA
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)
∆µ, where ∆ ≡ pδλ− (1− p)(1− λ).

General welfare criteria
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Full Dynamic Model



Environment

I Time is continuous and infinite.

I Principals (firms, shareholders) and agents (managers, executives).

I Mass one. Risk neutral. Principal discount rate r; agent γ > r.

I A firm hires a manager: cumulative cash flow Yt:

dYt = µdt+ σdBt.

I Moral hazard: agents privately observe Yt and report Ŷt.

I Pockets λ ∈ (0, 1] fraction of diverted cash flow.

I Firm rehire cost κP : search & disruption costs.

I Manager rematch cost κA: search & specific human capital.

I Principals have full bargaining power: make take-it-or-leave-it offers.
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I Firm rehire cost κP : search & disruption costs.

I Manager rematch cost κA: search & specific human capital.

I Principals have full bargaining power: make take-it-or-leave-it offers.
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Contract
I Contract:

Γ = ( C︸︷︷︸
compensation

, τ︸︷︷︸), where

termination

C = {Ct}t≥0

I Based on agent’s reports Ŷ = {Ŷt}t≥0,

I Principal and agent payoffs:

F0(Ŷ ; Γ) ≡ E

[∫ τ

0

e−rt(dŶt − dCt) +e−rτ L︸︷︷︸
]

liquidation value

W0(Ŷ ; Γ) ≡ E

[∫ τ

0

e−γt
(
dCt + λ(dYt − dŶt)

)
+e−γτ R︸︷︷︸

]
outside option

.

I Agent continuation value at time t:

Wt(Ŷ ; Γ) ≡ E
[∫ τ

t

e−γ(s−t)
(
dCs + λ(dYs − dŶs)

)
+ e−γ(τ−t)R

]
.
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Principal-agent problem

I Principal:

max
Γ,W0

F0(Y ; Γ) (P)

s.t.

W0(Y ; Γ) ≥W0 (Promise Keeping)

Wt(Y ; Γ) ≥Wt(Ŷ ; Γ) (Incentive Compatible)

I Solution Γ∗ delivers

W ∗0 = W0(Y ; Γ∗) and F ∗0 = F0(Y ; Γ∗)
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Equilibrium definition

Definition 1: An equilibrium consists of Γ∗, W ∗0 , F ∗0 , R∗, and L∗ such that:

i) Given (R∗, L∗), (Γ∗,W ∗0 ) solves the problem (P).

ii) Manager outside option and firm liquidation value satisfy

R∗ = W ∗0 − κA

L∗ = F ∗0 − κP

I Two-step characterization:

1. Partial equilibrium I) ⇒ DeMarzo Sannikov 2006.

(a). optimal incentive contract design Γ.

(b). starting compensation level W0.

2. General equilibrium II): endogenous outside options (R,L).
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Optimal incentive contract

Lemma 3: The optimal incentive contract Γ has the following features:

i) Pay-performance sensitivity. Manager initial value W0 and evolves:

dWt = γWtdt− dCt + λ(dYt − µdt).

ii) Deferral. A payout threshold W̄ such that

dCt =

0, if R ≤Wt < W̄

Wt − W̄ , if Wt ≥ W̄ .

iii) Termination. When continuation value Wt hits outside option R:

τ = min {t|Wt = R} .
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Optimal incentive contract

Corollary 1: Given (R,L), firm value F (W ;R,L) concave and satisfies:

rF (W ;R,L) = µ+ γWF ′(W ;R,L) +
1

2
λ2σ2F ′′(W ;R,L), if R ≤W < W̄

F ′(W ;R,L) = −1, if W ≥ W̄

with boundary conditions

F (R;R,L) = L︸ ︷︷ ︸
termination

and rF (W̄ ;R,L) = µ− γW̄︸ ︷︷ ︸
payout
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Equilibrium compensation

Proposition 1: Equilibrium compensation W ∗0 is characterized by:

F ′(W ∗0 ;R∗, L∗) = 0

L∗= F ∗0 (W ∗0 ;L∗, R∗)− κP

R∗= W ∗0 − κA

Assumption and existence
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Planner

I Planner aims to maximize shareholder values.

I Internalizes the endogenous outside options.

max
Γ,W0,R,L

F0(Y ; Γ)

s.t.

W0(Y ; Γ) ≥W0 (Promise Keeping)

Wt(Y ; Γ) ≥Wt(Ŷ ; Γ) (Incentive Compatible)

R = W0 − κA

L = F0(Y ; Γ)− κP

I Restrict to time-invariant contract Γ. Pareto improvements

18/31



Planner

I Planner aims to maximize shareholder values.

I Internalizes the endogenous outside options.

max
Γ,W0,R,L

F0(Y ; Γ)

s.t.

W0(Y ; Γ) ≥W0 (Promise Keeping)
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Wt(Y ; Γ) ≥Wt(Ŷ ; Γ) (Incentive Compatible)

R = W0 − κA

L = F0(Y ; Γ)− κP

I Restrict to time-invariant contract Γ. Pareto improvements

18/31



Equilibrium inefficiency

Proposition 2: Socially-optimal compensation W p
0 is characterized by

F ′(W p
0 ;Rp, Lp) +

∂

∂R
F (W p

0 ;Rp, Lp)︸ ︷︷ ︸
compensation externality<0

≤ 0, with = if W p
0 > κA.

One-sided firm coordination

Corollary 2: Equilibrium features overcompensation:

W ∗0 > W p
0 .
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Insufficient deferral and termination

I Deferral:

S(W ) = E
[
e−r(τC−t)|Wt = W

]
, where τC = min

{
t : Wt = W̄

}
I Turnover:

T (W ) = E
[
e−rτ |W0 = W

]

Proposition 3: Equilibrium features too little deferral:

W̄ ∗ −W ∗0 < W̄ p −W p
0 .

Agents paid too soon and too low turnover:

S∗(W ∗0 ) > Sp(W p
0 ) and T ∗(W ∗0 ) < T p(W p

0 ).
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Quantitative Analysis

Table: Parameters

Parameter Value Moment Data

Principal discount rate r 0.04 Annual interest rate 4%

Agent discount rate γ 0.09 Ward 2023; Chen at al. 2023

Cash flow mean µ 10 Normalization

Cash flow volatility σ 9 Fraction with operating losses 10-15%

Severity of moral hazard λ 0.29 Ward 2023

Principal termination cost κP 15 Firing cost CEO replacement 6%

Agent termination cost κA 5.3 Forced turnover 2%
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Equilibrium compensation

(a) Firm value F (W ;R∗, L∗)
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Equilibrium overcompensation

(a) Firm value function
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Pareto improvements Equal welfare weights
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Comparative statics

Overcompensation worsens when:

I Moral hazard more severe, λ ↑. Moral hazard

I Termination less costly for managers, κA ↓. Manager termination cost

I Termination more costly for firms, κP ↑. Firm termination cost
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Policies and extensions



Noncompete clauses

I Consider noncompete clauses of duration π.

I Reduce agent outside options, but also hurt principals.

R = e−γπW0 − κA

L= e−rπF (W0;R,L)− κP

Lemma 4: Moderate noncompete clauses of a very short duration, i.e.,

π → 0:

I Overall effect on equilibrium W ∗0 and F ∗0 ambiguous.

I When r/γ → 0, W ∗0 declines and F ∗0 improves.

I Noncompetes limit agents’ outside options ⇒ mitigate agency friction.

I Complex trade-off. Principals may overuse noncompetes if unregulated.

Franco Mitchell 2008; Bond Newman 2009; Shi 2023. Chen Li Thakor

Ward 2023.
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Compensation tax
I Managerial compensation tax: alter the firm’s objective function

E
[∫ τ

0

e−rt((1− α0)dYt + α1Wt − (1 + αI)dCt) + e−rτL

]
.

I Higher managerial compensation tax αI =⇒ ↓ Overcompensation.

I State dependent corporate tax α0, α1 =⇒ ↑ Deferral.
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I Million-dollar rule: exempt performance pay with a significant deferral

component, e.g., stock-options with long vesting periods.
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Extensions: endogenous termination

costs
I Managers search for new jobs. Firms post vacancies: posting cost k.

I Matching rate for firms and workers η.

I Matching function M(u, v) = ηu1−ava.

I Equivalent measure of vacancies v and managers u.

I Outside options:

γR = η (W0 −R)

rL = −k + η (F0 − L)

⇒ R =
ηW0

η + γ
and L =

ηF0 − k
η + r

I Endogenous termination costs:

⇒ κA =
γW0

η + γ
and κP =

rF0 + k

η + r
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Extensions: endogenous termination

costs

Lemma 5: In the search equilibrium,

I Equilibrium compensation W ∗0 as in Proposition 1.

I Optimal compensation W p
0 :

F ′(W p
0 ;Rp, Lp) +

η

η + γ

∂

∂R
F (W p

0 ;Rp, Lp) = 0.
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Extension: bargaining

I Principal and agent bargain over compensation W0.

I Agent bargaining weight β.

max
W0

(F (W0;R,L)− L)1−β (W0 −R)β .

Lemma 6: If β ≤ κA
κA+κP

,

I Equilibrium compensation W ∗0 is characterized by

F ′(W ∗0 ;R∗, L∗) = − β

1− β
κP
κA

.

I Stronger agent bargaining power, overcompensation worsens,
∂W∗

0
∂β

> 0.
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Extension: bargaining

(a) Firm value F (W ;R∗, L∗)
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Extension: one-side coordination Back

I Forward-looking firms can coordinate among its own contracts?

Lemma 7: When firms accounts for endogenous liquidation value,

I Equilibrium compensation W ∗0 as in Proposition 1.

I When max initial firm value, liquidation value is also maximized:

∂L

∂W0
∝ F ′(W0;R∗, L) = 0

I Compensation externality solely via agent outside option.
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Conclusion

I A general-equilibrium model:

I Dynamic moral hazard ⇒ termination as incentive device.

I Endogenous outside options.

I Each principal-agent fails to internalize impact on the outside options.

I ⇒ In turn effectiveness of termination threats for incentive provision.

I Private-optimal contract is NOT socially optimal.

I GE forces executives paid too much, too soon, and stay for too long.

I Implications for contract and compensation regulation.
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Appendix slides



Equal welfare weights: two-period

model back

Lemma 11: Under a social welfare function that puts equal weights on the

principals and the agents,

(i) If pδλ > (1− p) (1− λ) + δ2λ, equilibrium features overcompensation.

(ii) Under Lemma 1.(ii), if (1 − p)κP > (p − δ)κA, equilibrium features

undercompensation.



Parameter assumption back

Let

W0(R,L) = argmax
W0

F (W0;R,L).

Assumption 1: The termination costs satisfy

0 <κA ≤W0(0, 0)

F (κA; 0, L̄)− F (0; 0, L̄) ≤κP ≤ F (W0(0, 0); 0, 0)− F (W0(0, 0)− κA; 0, 0),

where L̄ satisfies W0(0, L̄) = κA.



Pareto improvements back1 back2

I Relax policy constraint to allow time-varying contracts.

Proposition 5: If planner can selectively intervene in future contracts:

I Future matches: cut compensation W p
0,f ≤W

p
0 < W ∗0 .

I Time-0 matches: improve shareholder value while preserving pay

F (W ∗0 ;Rp, Lp) > F (W ∗0 ;R∗, L∗).
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Welfare criteria Back

(a) Firm value function
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Severity of moral hazard Back

(a) Firm value F (W0;R,L)
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Manager termination cost Back

(a) Firm value F (W0;R,L)
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Firm termination cost Back

(a) Firm value F (W0;R,L)
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