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Intended outcomes for the day:

1. To compare and contrast the conflict of interest (moral hazard) in 
DeMarzo et al. to previous models we have seen this semester

2. To mathematically derive the optimal contract for the manager in this 
setting 

3. To intuitively describe why the optimal contract may not provide 
incentives for the manager to choose the efficient project
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Introduction

DeMarzo et al. consider a setting with a conflict of interest 
between investors/owner and a manager.

Manager can be hired to implement a project

The manager requires incentives to:

1. Select appropriate level of risk (project selection)

2. Honestly report positive cash flows

Modeled as principal-agent relationship with two-dimensional 
moral hazard.

Crucially, the owner cannot observe the manager’s project 
selection or the realized cash flows
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We’ve seen many papers where conflicts of interest play a 
crucial role. These include:

-Model of credit rationing with conflict between creditors and 
shareholders; firm borrowing limited by pledgeable income

-Admati et al: conflict between creditors and shareholders leads 
to excessive debt

-Malenko and Malenko: conflict between creditors and 
shareholders leaves firm unable to borrow efficient amount

BEFORE: competitive credit markets, new investment. Conflict 
affected price of debt, willingness to lend

NOW: contracting approach, no investment. Conflict affects 
owner’s ability to motivate manager through bonus contract
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Owner wants manager to truthfully report positive cash flows.

-Must reward manager when reported cash flows are positive. 

-But this provides incentives to choose the high-risk project.

Owner wants manager to select low-risk project

-Must reward manager when reported cash flows are zero

-But this also provides incentives to divert cash flows

The optimal contract may implement the inefficient, 
high-risk project

Solutions: condition payment on state, adjust project 
scale over time
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The model

Owner with initial assets A

Manager chooses:

safe project                      risky  project  
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Cash flow (safe)

1 with probability μ 
0 with probability 1- μ

Cash flow (risky)

1 with probability μ + ρ
0 with probability 1-(μ + ρ + δ)
-D with probability δ
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Manager can honestly report positive cash flows or divert funds.

-Diverting funds gives private benefit λ < 1.

If diverted, owner gets reported cash flow

safe project risky  project 
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Reported cash flow (safe)

0 with probability μ
0 with probability 1 - μ

Reported cash flow (risky)

0 with probability μ + ρ
0 with probability 1-(μ + ρ + δ)
-D with probability δ
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Question

Recall the moral hazard problem in the model of credit 
rationing: whether or not to exert high effort.

Two differences here:

1) Moral hazard problem is not related to effort, but whether to 
divert cash flows. 

2) Second dimension of moral hazard, whether to choose the 
appropriate level of risk 

Question: which of these two differences matters most for the 
analysis in DeMarzo et al.

a) Moral hazard related to diverting cash flows, not effort

b) Moral hazard in two dimensions, rather than one

c) The two differences are equally important

Go to socrative.com, room 897458, and vote on the best 
answer.
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Discussion

The fact that moral hazard relates to diverting cash, rather 
than effort provision, is unimportant

See the discussion on p.6-7 of the article

In both cases, the agent will only do the right thing (truthfully 
report, exert effort) if his reward is sufficiently high after 
achieving a good outcome (positive cash flow) 

The crucial issue here is the interaction between the two 
dimensions of moral hazard: providing incentives to choose the 
safe, efficient project indirectly makes the temptation to divert 
cash more severe.

A single tool (compensation package) may not be able to 
perfectly solve both problems. Generates tradeoff. 
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The safe project is efficient: δD - ρ > 0 

Recall that the owner does not observe project selection or realized 
cash flows.

Owner offers incentive contract

φ= (w(0), w(1), w(-D)=0)

specifying payment based on reported cash flow

Payments are non negative (limited liability)

We assume: owner will only employ manager if expected reported 
cash flow minus expected payment is strictly positive.
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Deriving the optimal contract

1. Argue that the optimal contract must satisfy the incentive compatibility (IC) 
constraint:

w(1) ≥ w(0) + λ

Hint: think about the manager’s incentive to truthfully report cash flows

How would you describe the intuition behind this constraint?

Left-hand-side:

Right-hand-side:
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2. Argue that the manager will implement the risky project if  and only if the 
”High Risk Taking” (HRT) constraint holds

(ρ + δ)w(0) < ρw(1)

Hint: compare cash flows under the two projects

How would you describe the intuition behind this constraint?

Left-hand-side:

Right-hand-side:

13



Tekst starter uden 

og ”Enhedens 

3. Draw the IC and HRT constraints in the following graph

-Mark the region where the IC constraint holds

-Mark the region where the HRT constraint holds
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w(1)

w(0)
0
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3. Draw the IC and HRT constraints in the following graph

-Mark the region where the IC constraint holds (above the black line)

-Mark the region where the HRT constraint holds (above the blue line)
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w(1)

w(0)
0

λ HRT: Slope > 1

IC: Slope = 1
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4. On the previous graph, mark the location of the optimal contract that 
implements the risky project. Argue that expected payments under this 
contract are (μ +ρ) λ.

-Hint: think about which constraint(s) bind(s)
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4. For risky project: Positive payment (λ) only for reporting positive cash flow. 
Positive cash flow occurs with probability μ +ρ.

17

w(1)

w(0)
0

λ HRT: Slope > 1

IC: Slope = 1
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5. On the previous graph, mark the location of the optimal contract that
implements the safe project. Argue that expected payments under this 
contract are

(ρ + δμ )λ

δ
-Hint: think about which constraint(s) bind(s)
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5. For safe project: Positive payment for reporting zero cash flow, plus larger 
payment (by λ) by reporting positive cash flow. Equivalent to saying x-
coordinate of blue point paid for sure, plus λ paid with probability μ
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w(1)

w(0)
0

λ HRT: Slope > 1

IC: Slope = 1
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6. Use parts 4 and 5 to argue that the owner will implement the risky project if 
and only if

λρ
1 − δ

δ
> δ𝐷 −  ρ

Left-hand-side:

Right-hand-side:
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Conclusion so far

1. The optimal contract may implement the risky project even though this 
project is inefficient

2. The safe project generates higher expected cash flows but requires higher 
rents for the manager to truthfully report

3. Rewarding the manager for positive cash flows encourages truthful 
reporting, but also makes it more attractive to choose the risky project

4. ”Suppose the owner rewards the manger for reporting zero cash flow, to 
convince him to choose the safe project. The owner must then increase 
the reward for reporting a positive cash flow, to encourage honest 
reporting. But this means the owner must increase the reward for 
reporting zero cash flow, to convince the manager to choose the safe 
project. And so on.”

5. Implementing the safe project becomes very costly when δ is small. 
Intuition: when δ is small, the manager becomes more tempted to choose 
the risky project, because a disaster (which brings him zero payment) only 
occurs with very low probability.
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.

The only way to make the risky project unattractive is to give 
the manager a relatively low payoff under the disaster outcome

But due to limited liability, this payoff is bounded below by zero

Hence, to make the risky project unattractive, the manager 
must receive a relatively high payoff for zero cash flows, since 
only this outcome is more likely with the safe project

But then the manager must receive an even higher payoff for 
positive cash flows, to encourage honest reporting
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Intended outcomes revisited

1. To compare and contrast the conflict of interest (moral 
hazard) in DeMarzo et al. to previous models we have seen this 
semester. 

Contracting approach, as opposed to perfectively competitive 
credit markets. Crucial point that moral hazard in project 
selection interacts with moral hazard in reporting cash flows. 

2. To mathematically derive the optimal contract for the 
manager in this setting 

Working analytically or graphically shows that the optimal 
contract makes either one or two constraints bind, depending 
on which project is to be implemented.

3. To intuitively describe why the optimal contract may not 
provide incentives for manager to choose the efficient project

More expensive to give manager incentives for the efficient 
project, since moral hazard in reporting cash flows becomes a 
more severe problem.
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For next time

1. Concentrate on Section 2.4 and 2.5 of DeMarzo et al.

2. Read the article ”Why Your Boss is Overpaid” from Forbes, 
posted in the folder for Lecture 15, and think about how it 
relates to the arguments made in Sections 2.4 and 2.5

Be ready to share your thoughts next time!
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