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Introduction Recent regulatory proposals

Motivation

Diagnosis: Key role of compensation packages in financial crisis

“Compensation schemes overvalued the present and heavily
discounted the future, encouraging imprudent risk-taking and
short-termism.” Mark Carney (BOE)

Regulatory response: intervention in compensation packages for key
bank employees in EU (Barclays alone: 1641 people affected)

I Minimum deferral requirements of 3 years (timing dimension of pay)
I Clawback requirements of 7 years (contingency of pay restrictions)
I (Similar ideas proposed outside of the financial sector)

Compensation regulation with deferral regulation as silver bullet?

I If compensation packages paid out later
I managers would take a more long-term perspective,
I reduce excessive risks, and, hence, make banks, ultimately, safer!?
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Introduction Recent regulatory proposals

What’s wrong about the conventional agent-centric view?

Compensation contracts are not “primitives” of economy

⇒ Lucas critique

Equilibrium action (e.g., risk-taking) not chosen by bank employee,
instead incentivized by principal (shareholders, comp. consultant)

Whichever distortion (e.g., tax payer externality) has led shareholders
to incentivize wrong actions (from society perspective) is still present
when facing regulatory constraints on how to incentivize employees

⇒ Regulatory constraints on timing dimension of contract lead
to principal’s restructuring of other (unregulated) contract dimensions

Effectiveness of regulation boils down to “cost”:

I Regulatory constraints raise compensation costs to incentivize any
given action, akin to an indirect tax

I Tax varies across actions, and, hence affects principal’s action choice
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Introduction Recent regulatory proposals

Contribution

To address Lucas critique, we microfound contracts in banking setting

I Agent: bank employee risk management effort (preventing failure)
I Principal: bank shareholders’ preferences differ from society

(externality on tax payer)) ⇒ underincentivize risk management

Main results

1) Moderate deferral regulation can raise equilibrium risk management
depending on key primitives (information arrival, outside options)

2) Stringent deferral regulation reduces risk management (backfiring).
3) Clawbacks prevent backfiring iff agent outside option high.
4) Deferral and clawback requirements can be part of optimal regulation

if capital regulation is limited, BUT
5) A cautionary tale on “one-size-fits-all” compensation regulation
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Introduction Literature

Literature

Financial sector pay:

I Axelson and Bond (2015),
I Bell and van Reenen (2014),
I Benmelech, Kandel, Veronesi (2010),
I Biais et al. (2010),
I Myerson (2012).

Contract design builds on companion paper (Hoffmann et al., 2018),
Hartman-Glaser et al. (2012) and Malamud et al. (2013).

Regulation of (executive) compensation focuses on size of pay:

I Thanassoulis (2012),
I Bénabou and Tirole (2015).
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Introduction Literature

Roadmap

Tax approach to compensation regulation and toy model

Concrete application to financial sector
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Introduction Literature

The indirect-tax approach to contracting constraints

Unobservable action a ∈ A affects expected bank revenue Π (a)

Principal designs optimal compensation contract (timing, size and
contingency of pay) subject to agent IC and PC. Let W (a|ΓR) and
W (a|Γ) be the minimum wage cost with and without regulation.
Then, the indirect tax for incentivizing action a is

∆W (a) := W (a|ΓR)−W (a|Γ) ≥ 0

Constraints affect actions as if regulator observes a and taxes ∆W (a)

a∗R = arg max
a∈A

Π (a)−W (a|Γ)− ∆W (a)

Relevant policy question: Do contracting constraints imply higher
taxes for “good” or “bad” actions?
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Introduction Literature

Toy model

Agent outside option is zero.

Discrete agent’s action set A = {a0, a1, a2}

I a0 zero-cost “shirking” action
I a1 is costly action that principal incentivizes in the absence of

regulatory constraints, a1 = arg maxa∈A Π (a)−W (a|Γ)
I a2 is “prudent” action preferred by society: say a2 � a1 � a0
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Introduction Literature

Two forces behind pure deferral regulation

T ∗ (a) denotes payout date of the optimal unconstrained contract
Initial case: T ∗ (a2) = 2 > T ∗ (a1) = 1

If regulator sets min. deferral requirement of Tmin = 2, then:

I ∆W (a1|Γ) > 0: principal must deviate from minimum-cost contract
I ∆W (a2|Γ) = 0: Can still write unconstrained optimal contract!
I ∆W (a0|Γ) = 0: Deferring zero pay is costless

Two general forces illustrated within this example

I Timing-of-pay force: Actions that are – in the absence of regulation –
incentivized with later payout dates, are c.p. taxed less
Differential taxation of a1 and a2

I Size-of-pay force: Actions with higher total comp. are c.p. taxed more
Differential taxation of a1 and a0
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Introduction Literature

Regulator must understand timing-of-pay force

If T ∗ (a2) > T ∗ (a1), timing-of-pay force supports regulatory rationale
for minimum deferral regulation while size-of-pay force opposes it

non-monotonic tax implies that both backfiring (switch to a0) and
effective regulation (switch to a2) are possible

If T ∗ (a2) < T ∗ (a1), both forces work against this regulation
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Model Model setup

Addressing the Lucas-critique

We now develop a concrete model that allows us to

1 endogenize the timing of pay T ∗ (a) and unconstrained compensation
costs from primitives W (a|Γ) given a.

2 determine the indirect tax function across actions
(contract design under regulatory constraints yielding W (a|ΓR) ∀a)

3 evaluate positive and normative effects of (marginal) deferral
requirements and the role of a clawback clause on a∗
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Model Model setup

Modeling “guide lines” to evaluate deferral regulation

Simplest possible model in which

Manager is material risk-taker for the institution.

Modeling: Risk management effort reduces bank failure.

Role for timing of payouts in compensation contracts.

“Regulators have concluded that bad bets by financial-services
firms take longer than three years to show up.” WSJ (09-23-16)
Modeling: Actions have persistent effects (“only time will tell”).

Wedge between bank shareholders’ preferences and those of society
create scope for regulation.

Modeling: Debt financing and anticipated bailouts (Atkeson et al.,
2018) causes shareholders to underinvest in risk-management.
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Model Model setup

Concrete model for financial sector

Continuous time t ∈ [0, ∞).

Risk-neutral bank shareholders and manager, but manager is relatively
impatient with ∆r denoting the rate of impatience.

Manager’s one-time effort a ∈ [0, ā] at cost c (a) reduces default
hazard rate at all points in time (akin to MLRP)

d

da
λ (t|a) < 0 ∀t, a.

Example: exponential arrival with constant hazard rate λ (t|a) = 1
a

I Interpretation: risk-management effort with persistent effects,
I Learning from absence of disasters as captured by survival function

S (t|a) := e−
∫ t
0 λ(s |a)ds
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hazard rate at all points in time (akin to MLRP)

d

da
λ (t|a) < 0 ∀t, a.

Example: exponential arrival with constant hazard rate λ (t|a) = 1
a

I Interpretation: risk-management effort with persistent effects,
I Learning from absence of disasters as captured by survival function

S (t|a) := e−
∫ t
0 λ(s |a)ds

HIO (Rotterdam, FFM, SSE) Deferrals and Clawbacks 2019 13 / 29



Model Model setup

Concrete model for financial sector

Continuous time t ∈ [0, ∞).

Risk-neutral bank shareholders and manager, but manager is relatively
impatient with ∆r denoting the rate of impatience.

Manager’s one-time effort a ∈ [0, ā] at cost c (a) reduces default
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Analysis Compensation Design

Optimal contracts with PC slack: Single payout

Optimal contract: Pay out agent bonus if bank has survived until date

T ∗ (a) = arg max
t

e−∆rt d log S(t|a)
da

.

1) Given bilateral risk neutrality and agent limited liability, optimal to
reward only most informative outcomes and pay zero else.

2) At any given t, survival (≈ success) is most informative history

I (t|a) :=
d log S(t|a)

da

3) payout time maximizes impatience-discounted informativeness

Timing-of-pay-force: Sign of T ′ (a) depends on whether
d logI (t|a)

dt
increasing or decreasing in a. For exp. example: T ∗ = 1

∆r
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Analysis Compensation Design

Compensation design under deferral regulation

When deferral regulation Tmin constrains the principal, she must adjust
contract terms to be able to implement the same action.

1 The constrained optimal contract still features a unique payout date
of Tmin > T ∗ (a)

2 Shareholders optimally stipulate a bonus contingent on bank survival
by date Tmin > T ∗ (a) (exploit more informative signal).

3 Bonus size is adjusted such that:

1 present value of compensation to agent goes down (agency rent↓)
2 present value of compensation to shareholders goes up ⇒ ∆W (a) > 0
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Analysis Optimal action choice

Does tax increase or decrease in effort?

0
Action a

0

P
ig

o
u
v
ia

n
ta

x
"

W
(a

)

Low Tmin

High T 0
min > Tmin

a(T 0
min)a$ a(Tmin)

Suppose T ′ (a) > 0 ⇒ familiar non-monotonicity (with continuous A )

1 Timing-of-pay: Only actions with T ∗(a) < Tmin are taxed.

2 Size-of-pay: Tax is low for low actions with low (marginal) costs

∆W (a) = c ′ (a)

[
e∆rTmin

I (Tmin|a)
− e∆rT ∗(a)

I (T ∗ (a) |a)

]
≥ 0
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Analysis Optimal action choice

Effects of deferral regulation on equilibrium action

Case d
daT

∗(a) > 0:

I Moderate deferral increases a∗.
I Stringent deferral decreases a∗ with lim

Tmin→∞
a∗ (Tmin) = 0.

Case d
daT

∗(a) ≤ 0: Binding deferral always decreases a∗ (backfiring)

1:89

Minimum deferral period Tmin

1:69

E
q
u
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m
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c
ti
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n

a
$
(T

m
in
)

No relevant outside option (R = 0)

T $(a$(0))

a$(0)

1:57 6:92

Minimum deferral period Tmin

1:77
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Relevant outside option (R > 0)

T $(a$(0)) T2

a$(0)

without clawback
with clawback
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Analysis Optimal action choice

Unconstrained compensation design with binding PC

Next consider case with high outside option U for agent
⇒Compensation value to agent fixed ⇒ no rent extraction motive.

Again single payout date TPC (but now determined by level of info)

I (TPC |a) =
c ′(a)

U + c(a)

Comparative statics unambiguously support deferral regulation as

d

da
TPC (a) > 0
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Analysis Optimal action choice

Contract adjustments under deferral requirements

Key insight: If principal is constrained in timing dimension she must
adjust other terms of compensation contract to induce same action.

PC slack: Principal uses additional information to reduce agency rent

PC binds: For TPC (a) < Tmin ⇔ a < a(Tmin) regulation binds

I “Too much” information arrived at Tmin > TPC (a) to implement a.
I PC implies that info can no longer be used to lower agency rent!
I only way to incentivize a is to dilute information / pay out for failure
I role for clawback clause: (regulation prohibiting payouts upon failure)

F with clawbacks: Any a < a(Tmin) cannot be implemented ⇒ ∆W = ∞
F without clawbacks:

∆W (a) = (U + c (a))
[
e∆rTmin − e∆rTPC (a)

]

Is it ever optimal to pay for failure in equilibrium (for opt. action choice)?
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Analysis Optimal action choice

Clawbacks required to generate large action changes

     a(Tmin) 
Action a

0

Mild regulation

&(a)!W (aj!)
&(a)!W (aj!)!"W
"W

X / O equilibrium action without / with clawbacks
(interesting: compensation packages efficient given a∗)
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a$ a(Tmin)

Action a

0

Mild regulation

&(a)!W (aj!)
&(a)!W (aj!)!"W
"W

a$ a(Tmin)

Action a

0

Stringent regulation

&(a)!W (aj!)
&(a)!W (aj!)!"W
"W

~a(Tmin)

X / O equilibrium action without / with clawbacks
(interesting: compensation packages efficient given a∗)
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Analysis Optimal action choice

PC binding: Effects of deferral and clawbacks

T $(a$)

Minimum delay Tmin

a$

E
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u
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u
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a
c
ti
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n

a
$ R

No relevant outside option (U = 0)

without clawback
with clawback

TPC(a$) ~T

Minimum delay Tmin

a$

E
q
u
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ri
u
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a
c
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o
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a
$ R

Relevant outside option (U > 0)

without clawback
with clawback

Clawbacks required to get large action changes (iff PC binds)
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Analysis Optimal action choice

Robustness

Multitasking / risk-taking (think of a as vector of actions):
⇒ results hold for effort dimension

Risk-aversion instead of impatience
⇒ costs of deferral from interfering in consumption smoothing

Independent of regulatory motivation
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Normative Analysis

Scope for regulation

Bank’s fixed-scale investment technology requires I > 0 up-front and
produces cash flows, Yt , until failure, then project value

V (a) := Ea

[∫ ∞

0
e−rtYtdt

]
− I

Suppose regulator ignores agency rent ⇒ Welfare: V (a)−W (a)

Bank subject to bailouts ⇒ can raise (risky) debt D at risk-free rate r
Objective of shareholders distorted by government put

Π (a)− V (a) = Dr

(
1

r
−
∫ ∞

0
e−rtS (a, t) dt

)
with Π′ (a) < V ′ (a)
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Normative Analysis

Regulatory tools / benchmark

Shareholders cannot be punished upon bank failure due to limited
liability (⇒ ex post liability regulation not effective)

Suppose regulator can also control leverage, Banker’s maximum debt:

D = I (1− kmin)

Obvious result: If raising capital is not costly (or equity position of
banks sufficiently high) then only do capital regulation kmin = 1

I Intuition: Capital regulation eliminates the “source of distortions”
(wedge between V and Π)!

I Since shareholders have aligned incentives, it is in their own interest to
set “correct” compensation packages.
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Normative Analysis

Costly capital / role for deferral

Suppose maximum feasible capital regulation is given by k∗min, set
maximum capital requirements to kmin = k∗min

Additional role for deferral regulation?

I Outside option low: complement with some minimum deferral
regulation iff T ′ (a) > 0!

F Intuition: Initially second-order losses due to inefficient compensation
package

F Second-best welfare cannot be achieved.

Outside option high: strong case for deferral regulation (+ clawbacks)

I With optimal deferral, equilibrium action solves second-best

aSB = arg max
a∈A

V (a)−W (a)

I Optimal policy: set minimum deferral time to T ∗min = TPC

(
aSB

)
,

I Given T ∗min and clawback provision, bank will implement aSB ,
I Clawback provision may not be necessary (but can’t hurt).
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Conclusion

Conclusion

1 Deferral regulation (or any type of compensation regulation) is
subject to Lucas Critique. It does NOT eliminate the friction for why
banks’ equity holders may want bank managers to take on more risks
than society wants.

2 Modus operandi subtle: via increase in wage costs. Mandatory
deferral makes it more costly to induce actions

1 for which the bank’s board would write short-term contracts,
2 that require large bonus packages.

3 Implication: Pure deferral regulation may steer the principal to induce
“slightly” better actions, but will eventually backfire. Clawbacks can
backfiring if agent outside option is high.

4 Difference between compensation and capital regulation:

1 Compensation contract is symptom, not root of the friction.
2 Capital regulation targets the root.
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Appendix

Compensation design problem
A contract is a cumulative compensation process bt adapted to
filtration generated by verifiable signals Xt (survival, failure).
Principal can commit to any contract.

Problem (Compensation design)

W (a) := min
bt

Ea

[∫ ∞

0
e−rtdbt

]
s.t.

Ea
[
e−(r+∆r )tdbt

]
− c(a) ≥ U (PC)

∂

∂a
Ea

[∫ ∞

0
e−(r+∆r )tdbt

]
= c ′ (a) (IC)

dbt ≥ 0 ∀t (LL)

bt = 0 ∀t < Tmin. (DEF)

bt = 0 ∀t if XTmin
= 1. (CLAW)
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Appendix

Compensation regulation in the financial sector

EU (since 2011) with different country-level implementation:

I Mandatory deferral of bonuses for 3-5, clawback for up to 7 years,
I Additionally: Bonus cap (CRD IV effective 2016) limiting bonuses to

senior managers and other “material risk takers” to 100% of their fixed
pay (200% with shareholder approval).

US: Implementation proposal (by OCC, FED-Board, FDIC, FHFA,
NCUA, SEC) for institutions with ≥ $250 billion in total assets:

I Mandatory deferral of Bonuses: 60% for senior executive officer and
50% for significant risk-taker for 4 years (short-term arrangements) and
2 years (long-term arrangements),

I Clawback (Dodd Frank §954): Minimum of 7 years from end of vesting

Note: regulation does not micromanage all contract dimensions, instead
imposes structural constraints that still leave flexibility
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Appendix

Information arrival distributions
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