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Independent Safety Controls
with Moral Hazard

by

EBERHARD FEESS AND MARTIN NELL ∗

We analyze the role of liability, insurance, and side payments for independent
safety controls with unobservable care levels. By independent safety controls we
mean that the accident probability depends on the care levels of two parties, and
that the effects of the controls on the accident probability are stochastically inde-
pendent. We show that efficiency can be reached for these kinds of double moral
hazard through side payments if one agent detects that the other agent’s security
control has failed. This requires either an appropriate liability rule, or an arbitrar-
ily chosen liability rule combined with fair insurance coverage. (JEL: C 72, D 82,
G 22, K 12)

1 Introduction

1.1 Topic and Results

We analyze the role of liability, insurance, and side payments for independent safety
controls with unobservable care levels. By independent safety controls we mean that
the accident probability depends on the care levels of two parties (agents), and that
the effects of the controls on the accident probability are stochastically independent.
Neither effort is either observable or verifiable, so that a situation of double moral
hazard arises.

There are many examples illustrating the importance of independent safety con-
trols. Consider a plane crash that would not have occurred had the manufacturer not
delivered a faulty part. The crash also would not have occurred if the service com-
pany had undertaken a proper checkup. At both stages, some control is undertaken,
but the control is incomplete for reasons of surveillance costs. The example carries
over to other situations of technological safety control, where the odds that a defect
slips through all controls is determined by the cumulative probability that all of the
various control stages fail simultaneously. Summing up, our model can be applied
to all situations where the failure risks are stochastically independent.

∗ We are grateful to Ralf Ewert, Uli Hege, Peter Jost, and two anonymous referees
for helpful comments.
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Since HOLMSTRÖM [1982], it has been well known that the best budget-balanced
contract can engender only a second best in the common double-moral-hazard
problem. First, sharing rules cannot be made contingent on actions, since these are
unobservable. Hence, negligence rules where the liability payment depends on the
care levels actually chosen are not feasible. But efficient strict liability requires that
each agent be made responsible for the total harm, so as to make each choose his or
her efficient action (see FINSINGER AND PAULY [1990]). This violates the budget-
balancedness constraint. In our context of liability rules, budget-balancedness means
that punitive damages – that is, liability payments above total harm – are excluded.1

It follows that no liability rule can restore efficiency as long as contracts between
the two agents are ruled out.

In our paper, we allow for contracts between the two agents carrying out the
independent safety controls. If there were no asymmetric information, then any
arbitrarily chosen liability rules where the agents must pay for the total harm would
be efficient. Since the agents have to pay for the total harm anyway, it is in their
mutual self-interest to maximize social welfare, and they can do so by agreeing on
a contract where the agent who deviates from the efficient care level pays for the
total harm. This is a simple application of the Coase theorem, and means that the
problem at hand would be trivial if the agents were able to observe each other’s
care levels. However, with double moral hazard, the agents cannot contract upon
their care levels. Nevertheless, we show that a first best can be reached through
side payments if one agent detects that the other agent’s security control has failed
with respect to a certain kind of harm. Observing that the other agent’s security
control has failed provides a stochastic signal on her behavior, and this signal can
be exploited to improve the allocation.

The contribution of our paper is to demonstrate that efficient side payments exist
only if one of the following two conditions is fulfilled: (i) the sharing rule that divides
total harm between the two agents is chosen appropriately, or (ii) at least one agent
has access to fair insurance coverage. Thereby, we provide a role for insurance
that has nothing to do with risk aversion. Without insurance coverage, an efficient
liability rule requires that the agents’ shares depend on the efficient care levels.2

More precisely, we prove that efficient side payments exist if and only if agent A’s
liability share for each accident equals agent B’s optimal failure probability with
respect to a specific accident.

However, such a sophisticated sharing rule seems questionable from a practition-
er’s point of view. First, the court may often have less information on the technology
(and hence on the efficient actions) than the agents themselves. Second, the court
would not only have to propose different sharing rules for different care costs, but
also for different accidents. Finally, these divisions of harm could not depend on
the unobservable care levels actually chosen, but on efficient care levels only. This

1 Punitive damages are legally restricted to cases of reckless conduct like drunken
driving. The economic problem of punitive damages is that, more often than would be
efficient, potential injurers are discouraged from pursuing risky activities.

2 Not, of course, on the actual care levels, since these are unobservable.
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would probably lead to high uncertainty, serious distributional problems, and pro-
hibitively high transaction costs. For these reasons, less sophisticated liability rules
are required.

Here, insurance coverage enters the scene. We demonstrate that any arbitrarily
chosen sharing rule leads to efficient behavior if at least one party has access to fair
insurance coverage. For instance, if the court holds only one party strictly liable
for the total harm, agents A and B will agree on contingent side payments and
an insurance contract leading to optimal behavior. Insurance contracts thus help to
simplify liability rules and to restore efficiency in cases where the parties involved
are better informed on their mutual avoidance costs than the court is. This seems to
be an interesting and hitherto unanalyzed role for insurance companies.

1.2 Relation to the Literature

To the best of our knowledge, the present paper is the first one addressing liability
rules for independent safety controls under double moral hazard. More generally,
our paper is related to the literature on double-moral-hazard problems. Since the
fundamental nonexistence result derived by HOLMSTRÖM [1982], many papers
have analyzed situations in which the results are more friendly. Specifically, it
is demonstrated that the allocation can be improved if correlation across agents is
permitted (GREEN AND STOKEY [1983], MA [1988], ROMANO [1994]), if one action
can be observed in a sequential setting (DEMSKI AND SAPPINGTON [1991]), and if
asymmetry among agents is taken into account (LEGROS AND MATSUSHIMA [1991],
GUPTA AND ROMANO [1998]). STRAUSZ [1999] also analyzes double-moral-hazard
problems in a sequential setting. The main difference between his analysis and ours
is that he assumes nonverifiable, but observable actions. This means that agents can
adjust their actions to their counterparts’ behavior. By contrast, our result does not
depend on the sequential character of independent safety controls – if both agents
choose their efforts simultaneously, it is nevertheless possible to fix side payments
for mistakes detected by exactly one agent.

Our side payments are comparable to situations where a principal is vicariously
liable for an agent and can stochastically infer the agent’s behavior through mon-
itoring (DEMOUGIN AND FLUET [1999]). In these situations, side payments used
to increase one agent’s care level may set excessive monitoring incentives for the
principal. FEESS AND HEGE [2002] analyze independent safety controls with ob-
servable actions, but with private information on avoidance costs. They show that
a first best can be reached through a simplified version of a Bayesian mechanism.

Papers analyzing welfare-increasing roles of insurance companies that have
nothing to do with risk aversion include LINDGREN AND SKOGH [1996] and JOST

[1996].3 Most closely related, FEESS AND HEGE [1999] demonstrate that insurance
contracts can solve the double-moral-hazard problem if they serve as budgetbreak-
ers. However, this requires that the court make the liability rule dependent on

3 See SKOGH [1999] for an overview.
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insurance contracts signed, and has nothing to do with our suggestion that insurance
companies can offset the excessive incentives created by side contracting.

Section 2 presents the model. Section 3 derives the efficient sharing rule without
insurance. Section 4 develops the structure of the efficient contracts if only one
agent is held liable. We conclude in Section 5.

2 The Model

There are two risk-neutral agents i = A, B. Agent i selects an effort ai ∈ Ai , which
determines the probability pi

h(ai) that agent i’s care fails with respect to accident xh .
If it were for agent i alone, then accident xh would actually occur with probability
pi

h(ai). We call pi
h(ai) agent i’s failure risk with respect to harm h. Although not

necessary to derive our results, we assume dpi
h(ai)/dai < 0, d2(pi

h)/d(ai)
2 > 0, and

pi
h(ai) > 0 ∀ai , ∀h. The probability of accident xh occurring if vector a is chosen is

then the risk of both safety controls failing simultaneously, that is,

ph(a) =
∏

i

pi
h(ai).(1)

For instance, this means that harm of type h does not occur if one of the agents
detects the defect leading to h. For notational convenience, ai denotes both the
players’ efforts and their costs, so that social costs can be defined as the sum of
expected harm and the players’ costs of care:

SC =
∑

h

ph(a)xh +
∑

i

ai .(2)

Efficient care levels are denoted a f
i and are given by

∑
h

dpi
h

(
ai, a f

−i

)
dai

xh = −1 ∀i.(3)

The only regulation considered in our paper is a sharing rule that divides harm
between the two agents. This sharing rule is a strict liability rule in the sense that
the agents’ liability payments do not depend on the care levels actually chosen by
them. Note that negligence rules where the division of harm depends on the care
levels cannot be applied, due to the assumption that care levels are unobservable.
For the same reason, efficient compliance standards cannot be enforced. Hence,
strict liability rules seem to be a natural solution.

To characterize a liability rule, we define αi
h as i’s liability share if accident

h happens. We exclude punitive damages by assuming that the sum of liability
payments adds up to the total harm:

∑
αi

h = 1 ∀h. It follows that the cost function
of player i is given by

Ci =
∑

h

αi
h ph(a)xh + ai .(4)

In reality, the agents may voluntarily take part of the harm into account because of
reputational effects, or simply because they are concerned about harm for reasons
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of humanity. As usual in the economic analysis of accident law, we neglect these
desirable effects and assume that agents minimize their expected costs. Minimization
of (4) leads to the first-order condition∑

h

αi
h dph

(
ai, a f

−i

)
dai

xh = −1 ∀i.(5)

Comparing the privately optimal care levels (5) with the socially efficient care levels
(3) shows that private incentives to take care are too low if αi

h < 1, that is, if a party’s
liability share is below the total harm. This implies that efficiency can never be
reached with a common liability rule if punitive damages are excluded: indeed,
αi

h = 1 ∀i contradicts the restriction that
∑

αi
h = 1. Keep in mind that reversal of

the burden of proof could not solve the problem as long as care levels cannot be
verified in court. Hence, the problem cannot be solved if contracts between the
players are excluded.

An important point to note is that, with private contracts, every arbitrarily chosen
sharing rule would be efficient if the agents could observe each other’s behavior. In
this case, without asymmetric information, we know from the Coase theorem that the
parties would maximize their joint utilities. Since they are made responsible for the
total harm, this means that they would minimize the total social costs regardless of
the initial sharing rule. Also, in our setting, the parties have an interest in choosing the
socially efficient care levels, since they have to pay for the total harm, and they will
try to improve efficiency through smart private contracts. However, these contracts
cannot be made dependent on the care levels, due to our assumption of double
moral hazard. In the next two sections, we analyze under which circumstances
private contracting nevertheless leads to a first-best allocation.

3 Sharing Rules Contingent on Efficient Behavior

In this section, we demonstrate that there is a unique sharing rule set by law or
by court that allows for efficient side payments between the two agents involved.
Suppose without loss of generality that agent A has full bargaining power when
suggesting a contract to B.4 The contract consists of a flat payment and a contingent
sum A has to pay whenever A’s safety technology has failed with respect to a specific
accident but B detects the mistake and hence avoids the accident. The timing of the
game is as follows:

(1) The sharing rule specifying αi
h ∀h, i = A, B, is set by the authority.
↓

(2) A suggests a private contract consisting of a flat payment c and
a contingent side payment zh = γh · xh payable if

B detects harm h overlooked by A.
↓

4 In our auditing example, this could mean that auditing markets are competitive.
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(3) B accepts or not.
↓

(4) Unobservable efforts ai, i = A, B, are chosen.
↓

(5) An accident occurs if both safety controls fail with respect to
a specific accident, and payments are made according to

the sharing rule and the private contract.

We show that the only efficient sharing rule requires that A’s liability share equal
B’s efficient failure probability. This given, it is in the self-interest of the two parties
to agree on the same side payment, and first-best care levels are chosen. This is
expressed in

Proposition 1: Efficiency requires that αA
h = pB

h (a f
B) ∀h. The two parties will then

agree on γh = pB
h (a f

B) ∀h and choose their efficient care levels.

Proof: See Appendix.

For an intuition, let us first consider agent B. For agent B, each contract where
A’s liability share αA

h and the contingent payment γh are identical for all possible
damages leads to efficient incentives. This is so because αA

h weakens B’s incentive
by the same amount as γh improves it. It follows that all sharing rules can lead to
efficient incentives for B, if it is supposed that the side payment is adjusted accord-
ingly. However, only αA

h = γh = pB
h (a f

B) simultaneously yields efficient incentives
for agent A, because the liability payments (αA

h ) are weighted with pB
h (a f

B), whereas
the side payment is weighted with 1 − pB

h (a f
B) in equilibrium. This implies that the

countervailing effects of a liability payment and a contingent payment do not nec-
essarily cancel out for agent A. This is only the case if the liability payment and the
contingent payment are both pB

h (a f
B). Hence, player A’s share needs to be player B’s

optimal failure probability. This result is intuitively plausible, because the accident
risk depends solely on A’s behavior if B fails. Hence, the higher B’s optimal failure
risk, the higher A’s liability share required to set efficient incentives.

4 Other Sharing Rules and Insurance Coverage

Note that the efficient sharing rule does not refer to the (unobservable) actions itself,
but only to the efficient actions. From a purely theoretical point of view, it seems to
be natural to increase A’s liability if there is an increase in the efficient probability
that agent B does not detect a technical defect – the higher the probability that agent
B fails, the greater is agent A’s responsibility to avoid the accident. However, for
the reasons explained in the introduction, there are many practical obstacles when
dividing the damages according to the optimal failure risk of the agents for each
specific accident. In this section, we consider the case in which the court does not
want to (or is not able to) make the shares dependent on optimal failure probabilities.
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In many cases, it is reasonable to assume that the court is less informed about the
participants’ technologies than agents are. Hence, we search for less sophisticated
liability rules.

In reality, we often observe that firms are insured against liability risks coming
from independent safety controls. We demonstrate that any arbitrarily chosen sharing
rule leads to efficient behavior if the side payment is chosen accordingly, and if at
least one party has access to fair insurance coverage. For simplicity and without
loss of generality, we restrict our attention to the case where only party A insures
herself. The time structure of the game considered is now as follows:

(1) The sharing rule specifying αi
h ∀h, i = A, B, is set.

↓
(2) A suggests a private contract with B consisting of a flat payment c and

a contingent side payment zh = γh · xh payable if
B detects harm h overlooked by A.

↓
(3) A suggests a contract with an insurance company consisting of

a premium π and a deductible dh for harm h.
Insurance markets are competitive.

↓
(4) B and the insurance company accept or not.

↓
(5) Unobservable efforts ai, i = A, B, are chosen.

↓
(6) An accident occurs if both safety controls fail with respect to

a specific accident, and payments are made according to
the liability rule and the private contracts.

We claim that private contracting restores efficiency regardless of the sharing rule
chosen by the court:

Proposition 2: Suppose the court chooses liability shares αA
h , αB

h with 0 ≤ αA
h

≤ 1 ∀h. Then (a) Agent A suggests a contract to B consisting of a flat payment
c = aB +∑

h ph(a f )xh −∑
h pA

h (a f
A)αA

h xh , and a contingent payment zh = αA
h xh ∀h.

(b) Agent A suggests an insurance premium

π =
∑

h

ph(a
f )

(
αA

h xh − pB
h

(
a f

B

)
xh

(
1 + αA

h

)− αA
h xh

pB
h

(
a f

B

)
)

and a deductible

dh = pB
h

(
a f

B

)
xh

(
1 + αA

h

)− αA
h xh

pB
h

(
a f

B

) ∀h.

(c) Agent B and the insurance company accept the contracts offered. (d) Both
agents choose their efficient care levels, and the insurance company breaks even in
expectation.
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Proof: See Appendix.

For an intuition, let us first consider the special case where agent A is liable for
the total harm (αA

h = 1). Since also agent B must take the total expected harm into
account to act efficiently, zh = xh ∀h is required so as to “duplicate” her liability
exposure via a reward scheme. For agent B, it does not make a difference with
respect to her incentive whether she calculates an expected liability payment, or
whether she considers xh as a potential reward.

Since agent A has to pay the total damages and a contingent side payment, her
total expected payment when her safety control fails would be excessively high,
so that she would exert too high an effort. This incentive is balanced through the
fact that the insurance company pays part of the damages. The deductible paid by
agent A,

dh = 2xh ph
B

(
a f

B

)− xh

ph
B

(
a f

B

) ∀h,

follows from the fact that the liability risk is weighted with pB
h , and the contingent

fee with 1 − pB
h .

If αA
h < 1 (and hence αB

h > 0), the contracts need to be modified as stated in
Proposition 2. The side payment decreases from zh = xh to zh = αA

h xh , since agent B
takes 1 − αA

h already into consideration. Agent A’s deductible increases accordingly,
and the insurance premium is adjusted to ensure that the insurance company earns
zero profits in expectation.

The special case where one agent is held liable for the total harm (αA
h = 1) is

important for practical reasons. First, this is clearly the easiest liability rule one can
imagine. Second, it might often be desirable to create efficient incentives for one
agent through reward schemes alone, but not through liability payments. Consider
hierarchical relationships where a principal (A) is held liable for harm caused in
her firm. If agent B is an ordinary employee, she is de facto protected by limited
liability, since she would not be able to pay for her share αB

h . Hence, it would not
be possible for A and B to duplicate the liability rule suggested in Proposition 1
via private contracting. Or think of A as a firm checking its environmental risk, and
hiring expert B for additional environmental auditing. In these cases, it is current
practice that the firm is strictly liable for the total harm, whereas the expert is only
liable for accidents caused by gross negligence (which can hardly be proven if care
levels are unobservable). Finally, in cases of financial auditing or in the process
of loan origination, harm might occur years after the safety system failed, and the
contractual relationship between A and B might long be over. In all these cases,
there are good reasons to hold one participant liable for the total harm.

5 Discussion

We have demonstrated that the team production problem can be solved through
liability rules without punitive damages for the special case of independent safety
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controls. The special feature of independent safety controls is that the players
are trying to detect the same mistakes. As the detection probability is increasing
in a party’s effort, it follows that the fact that a partner does or does not detect
a mistake provides a stochastic signal on her behavior. This signal can be used in
side contracts to ensure efficient behavior. We have considered two mechanisms:
a sharing rule contingent on the parties’ efficient behavior, and an arbitrarily chosen
sharing rule that, combined with insurance contracts, restores efficiency. Due to
practical objections against the first liability rule, we consider the special role of
insurance coverage as our paper’s main contribution.

Two legal conclusions can be drawn from our model: first, strict liability without
contributory negligence can efficiently be adopted for multiparty accidents if the
setting fits our model. Second, side payments based on whether or not one party
detects a mistake should be legally allowed in contractual relationships. This seems
to be natural, but is not always true in reality. Interestingly, contingent fees for
auditors checking the financial statements of firms are prohibited by the codes of
professional ethics, to avoid collusion between the firm and the auditor. Auditing
cases fit our model, since inefficient investments may arise if the firm’s balance sheet
is faulty and the auditor does not correct the mistake. Hence, standard liability rules
without contingent payments cannot be efficient if the team production character of
the auditing problem is taken seriously. We believe that side payments in cases where
it is likely that the audited firm would have been exposed to liability payments if the
mistakes had not been detected by the auditor are suited to mitigate the inefficiency
problem. These cases could be specified in the auditing contract, and permission
could be required for such contracts so as to prevent any kind of collusion.

We now turn to some possible objections to our analysis. First, one might question
if our second mechanism is really different from the first one. Our second mech-
anism does not require that the court makes the liability shares dependent on the
participants’ efficient behavior, but private contracts are still contingent on efficient
behavior. Hence, the second mechanism is only superior if the agents involved are
better informed than the court. We believe that this assumption is reasonable for the
cases at hand, since our suggestion is based on close contractual relationships any-
way. In our auditing example, auditing firms and specialized insurance companies
may well be better informed than courts, which would have to design sophisticated
sharing rules for all firms on the market. Private contracts only have to consider the
parties actually involved, and are therefore likely to be more accurate.

As a second objection, one might question why we do not consider a contracting
arrangement between a principal (the court) and two agents, as in KOFFMANN AND

LAWARREE [1993]. However, though such an arrangement is natural if a principal
hires two agents, it is not in cases where a court designs general liability rules for
accidents not known in advance.

With respect to our auditing case, one might finally wonder whether the collusion
problem is not more important than the double-moral-hazard problem. In the audit-
ing literature, collusion means that the auditor hides mistakes found in the balance
sheet (truth-telling problem). However, strict liability as suggested in our paper au-
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tomatically solves the truth-telling problem – since both agents take the total harm
into account, neither can be better off by faking the results of the investigation.

Appendix

A.1 Proof of Proposition 1

With shares αA
h and αB

h = 1 − αA
h , and given zh = γh · xh and c, agent A’s expected

cost function is

CA =
∑

h

αA
h ph(a)xh +

∑
h

γh pA
h (aA)

[
1 − pB

h (aB)
]

xh + c + aA.(A1)

The first term is her expected liability payment. The second term is the expected side
payment, which occurs only if B detects the mistake. This happens with probability
1 − pB

h (aB), and agent A pays a part γh of the damage xh . c is the flat payment, and
aA is the cost of effort.

Analogously, agent B’s costs are

CB =
∑

h

(
1 − αA

h

)
ph(a)xh −

∑
h

γh pA
h (aA)

[
1 − pB

h (aB)
]

xh − c + aB.(A2)

Given αA
h = γh = pB

h (a f
B), the expected cost functions turn out to be

CA =
∑

h

ph

(
aA, a f

B

)
xh + aA + c(A3)

and

CB =
∑

h

ph(a)xh −
∑

h

ph

(
aA, a f

B

)
xh + aB − ċ.(A4)

Since A’s privately optimal behavior is independently of B’s effort given by the
socially optimal first-order condition

∑
h[dpA

h (aA, a f
−A)/daA]xh = −1, she clearly

acts efficiently given the contract proposed in Proposition 1. This is the case when-
ever the private contract duplicates the liability rule, that is, if αA

h = γh . Given A’s
efficient effort choice (which is anticipated by B by definition of an equilibrium),
B also acts efficiently, because the variable part of her expected cost is simply∑

h ph(a)xh + aB. B accepts if she gets at least her reservation level of utility in
equilibrium, so that c is given by

c =
∑

h

(
1 − αA

h

)
ph(a)xh − γ

∑
h

γh pA
h (aA)

[
1 − pB

h (aB)
]

xh + aB(A5)

=
∑

h

ph(a
f )xh −

∑
h

ph(a
f )xh + a f

B = a f
B.

Given that B gets only her reservation level of utility of zero, A’s cost function
is identical to the social cost function, so that she prefers to suggest the efficient
contract. Q.E.D.
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A.2 Proof of Proposition 2

With 0 ≤ αA
h ≤ 1 and zh , the variable parts of the players’ expected cost functions

are

CV
A =

∑
h

ph(a)dh +
∑

h

pA
h (aA)

[
1 − pB

h (aB)
]

zh + aA,(A6)

CV
B =

∑
h

ph(a)
(
1 − αA

h

)
xh −

∑
h

pA
h (aA)

[
1 − pB

h (aB)
]

zh + aB(A7)

=
∑

h

ph(a)xh −
∑

h

ph(a)αA
h xh

−
∑

h

pA
h (aA)zh +

∑
h

ph(a)zh + aB.

Suppose the contracts suggested in Proposition 2 have been accepted. Let us start
with agent B. Given a f

A in an efficient subgame-perfect equilibrium, agent B chooses
a f

B if and only if zh = αA
h xh ∀h. This is so because −∑h pA

h (aA)zh is independent
of her behavior, and because −∑h ph(a)αA

h xh +∑
h ph(a)zh = 0 in this case. zh =

αA
h xh ∀h means that her side payment received must be identical to the part of the

damage not paid by her in case of an accident.
Substituting zh into A’s cost function yields

CV
A =

∑
h

ph(a)dh +
∑

h

pA
h (aA)

[
1 − pB

h (aB)
]
αA

h xh + aA(A8)

=
∑

h

ph(a)dh +
∑

h

pA
h (aA)αA

h xh −
∑

h

ph(a)αA
h xh + aA.

Since the variable part influenced by A’s behavior must be identical to
∑

h ph(a)xh

under the assumption that agent B acts efficiently, we need to have∑
h

ph(a)dh =
∑

h

ph(a)xh −
∑

h

pA
h (aA)αA

h xh +
∑

h

ph(a)αA
h xh.(A9)

Taking into account that agent B chooses a f
B in an efficient equilibrium, solving for

the deductible yields

dh = pB
h

(
a f

B

)
xh

(
1 + αA

h

)− αA
h xh

pB
h

(
a f

B

) ,(A10)

as stated in Proposition 2. The flat payment c and the insurance premium x follow
from the participation constraints on B and the insurance company, where the
insurance company’s profit is

R = x −
∑

h

ph(a
f )
(
αA

h xh − dh

) = 0.(A11)

Since the contract leads to efficient care levels as proven above, and since agent A’s
expected costs are identical to the social costs, no other contract can be subgame-
perfect. Q.E.D.



Independent Safety Controls with Moral Hazard(2002) 419

References

DEMOUGIN, D., AND C. FLUET [1999], “A Further Justification for the Negligence Rule,”
International Review of Law and Economics, 19, 33–46.

DEMSKI, J. S., AND D. E. M. SAPPINGTON [1991], “Resolving Double Moral Hazard Prob-
lems with Buyout Agreements,” RAND Journal of Economics, 22, 232–240.

FEESS, E., AND U. HEGE [1999], “The Role of Insurance in the Adjudication of Multi-Party
Accidents,” International Review of Law and Economics, 19, 69–86.

– – AND – – [2002], “Safety Regulation and Monitor Liability,” Review of Economic De-
sign, forthcoming.

FINSINGER, M., AND M. PAULY [1990], “The Double Liability Rule,” Geneva Papers on Risk
and Insurance, 15, 159–169.

GREEN, J. R., AND N. L. STOKEY [1983], “A Comparison of Tournaments and Contracts,”
Journal of Political Economy, 91, 349–364.

GUPTA, S., AND R. E. ROMANO [1998], “Monitoring the Principal with Multiple Agents,”
RAND Journal of Economics, 29, 427–442.

HOLMSTRÖM, B. [1982], “Moral Hazard in Teams,” Bell Journal of Economics, 13, 324–340.
JOST, P. [1996], “Limited Liability and the Requirement to Purchase Insurance,” International

Review of Law and Economics, 16, 259–276.
KOFFMANN, F., AND J. P. LAWARREE [1993], “Collusion in Hierarchical Agency,” Econo-

metrica, 22, 232–240.
LEGROS, P., AND H. MATSUSHIMA [1991], “Efficiency in Parnerships,” Journal of Economic

Theory, 55, 296–322.
LINDGREN, K., AND G. SKOGH [1996], “Extended Producer Responsibility, Recycling, Lia-

bility, and Guarantee Funds,” Geneva Papers on Risk and Insurance, 21, 170–181.
MA, C.-T. [1988], “Unique Implementation of Incentive Contracts with Many Agents,” Re-

view of Economic Studies, 55, 555–572.
ROMANO, R. E. [1994], “Double Moral Hazard and Resale Price Maintenance,” RAND Jour-

nal of Economics, 25, 455–466.
SKOGH, G. [1999], “Mandatory Insurance: Transaction Costs Analysis of Insurance,” pp.

521–537 in: B. Bouckaert and G. de Geest (eds.), Encyclopedia of Law and Economics,
Vol. II, Edward Elgar: Cheltenham.

STRAUSZ, R. [1999], “Efficiency in Sequential Partnerships,” Journal of Economic Theory,
85, 140–156.

Eberhard Feess
Department of Economics
Aachen University of Technology (RWTH)
Templergraben 64
52056 Aachen
Germany
E-mail: feess@rwth-aachen.de

Martin Nell
Department of Insurance and Economics
University of Hamburg
Von-Melle-Park 5
20146 Hamburg
Germany
E-mail: martin.nell@rrz.uni-hamburg.de

http://www.ingentaconnect.com/content/external-references?article=0022-0531()85L.140[aid=6412802]
http://www.ingentaconnect.com/content/external-references?article=0022-0531()85L.140[aid=6412802]
http://www.ingentaconnect.com/content/external-references?article=0741-6261()25L.455[aid=6412803]
http://www.ingentaconnect.com/content/external-references?article=0741-6261()25L.455[aid=6412803]
http://www.ingentaconnect.com/content/external-references?article=0022-0531()55L.296[aid=6390981]
http://www.ingentaconnect.com/content/external-references?article=0022-0531()55L.296[aid=6390981]
http://www.ingentaconnect.com/content/external-references?article=0144-8188()16L.259[aid=352205]
http://www.ingentaconnect.com/content/external-references?article=0144-8188()16L.259[aid=352205]
http://www.ingentaconnect.com/content/external-references?article=0361-915X()13L.324[aid=6061635]
http://www.ingentaconnect.com/content/external-references?article=0741-6261()29L.427[aid=223099]
http://www.ingentaconnect.com/content/external-references?article=0022-3808()91L.349[aid=223932]
http://www.ingentaconnect.com/content/external-references?article=0144-8188()19L.69[aid=6412807]
http://www.ingentaconnect.com/content/external-references?article=0741-6261()22L.232[aid=6412808]
http://www.ingentaconnect.com/content/external-references?article=0144-8188()19L.33[aid=6412809]

