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Probability Errors:
Some Positive and Normative Implications for Tort and Contract Law
Eric A. Posner1

Abstract. This paper examines the effect of tort rules on behavior if people are optimistic
or insensitive relative to true probabilities. The paper shows that under certain conditions
both strict liability and negligence cause levels of care that are higher than, or equal to,
what is efficient (rather than lower). The paper also shows that under certain conditions
strict liability and negligence cause the same level of activity among optimists (more than
is efficient). Other implications for tort law are discussed, as are the sensitivity of the
results to the choice of how to model probability errors. Implications for contract law,
and some normative issues, are also discussed.

Evidence from experiments and empirical studies suggests that people make
systematic errors when they estimate probabilities. The exact nature of these errors
remains controversial, but two themes are that people discount low probability events,
treating them as though they occur with a probability of zero, and that, more generally,
people are insensitive to small differences between probabilities. The first bias might
cause a homeowner to treat the probability of a remote event like an earthquake as though
it were equal to zero; the second bias might cause a person to divide potential accidents
into a small number of categories—high, medium, and low. I will follow the literature
and call the first problem one of “optimism,” though, as we shall see, this term is
imprecise; and I will call the second problem one of “insensitivity.”
Legal scholars think that optimism and probability insensitivity justify additional
regulation because optimists will take too little care. If the driver of an automobile
believes that the risk of an accident is zero, he will drive too quickly. But the truth turns
out to be more complex. A person who discounts remote risks might take too much care,
rather than too little. By increasing his level of care incrementally, the person can reduce
1
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his perceived probability of an accident nonincrementally, from some positive amount to
zero. If the perceived reduction in expected accident costs exceeds the cost of the
additional care, the person will use more care than is efficient, and this is true regardless
whether the legal rule is strict liability or negligence.
This result holds as well for people who suffer from probability insensitivity.
Even if they do not treat low probability events as though they would occur with
probability of zero, they will enjoy large perceived benefits when they can take a small
amount of additional care in order to move the risk of an accident from the “high”
category to “medium,” or “medium” to “low.” The existence of discontinuities or
inflexion points in probability functions plays havoc with intuitions about the relationship
between the law and decisions about care level.
This paper explores these and other implications of optimism and insensitivity for
the law.2 The focus (Part I) is on optimism and tort law. My other main result is that
sufficiently optimistic agents engage in the same level of activity under strict liability and
negligence; by contrast, rational agents engage in more activity under strict liability than
under negligence. The reason for this difference is that the optimistic agent under strict
liability and the rational agent under negligence do not internalize accident costs when
they take due care (or what they think is due care). I also discuss the difference between
harm-sensitive and harm-insensitive optimism; the relationship between optimism and
probability insensitivity; and the implications of optimism for bilateral accidents. Part II
briefly discusses optimism and contract law, and Part III contains some general
comments about the treatment of probability errors in normative law and economics.
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I.
A.

Probability Errors and Tort Law

Summary of Analysis

Suppose that agents are rational except that they are optimistic about low
probability accidents. When they engage in some behavior like driving, they know that
their behavior creates a risk of harm. When choosing the level of care, agents know the
actual probability of harm associated with each level of care when the probability is
above some threshold; below that threshold the probability of harm, which is low but
positive, is treated as though it were zero.
Intuition tells us that such an agent would take too little care, whether the tort
regime is strict liability or negligence. The analysis will show that for sufficiently high
levels of optimism, the agent might take too much or too little care. The effect that causes
too little care is the discounting of harms: the agent underestimates expected liability for
a high level of care, and so will take less care. The effect that causes too much care is that
the agent can cause a (subjective, that is, error-driven) reduction of expected liability by
taking a small amount of additional care. If the agent takes some level of care that causes
a perceived positive probability of harm, and if a small additional amount of care would
cause that probability to drop from the threshold amount to zero, then the agent will think
that he is, in effect, taking a small extra precaution that will eliminate all potential
liability. Which of the effects dominates depends on the relationship between the
probability distribution, the level of harm, and the care function. Optimism could cause
an agent to think that a bad event will not occur, or that a little extra care will have a
dramatic effect on the probability of a bad event occurring.
In addition, for sufficiently low levels of optimism, the agent will take the optimal
care, and this amount of care is invariant with respect to the amount of optimism below a
threshold. The agent does not take too much care because the amount of care necessary to
create zero perceived expected harm is greater than the sum of the cost of optimal care
and the correctly perceived expected harm. The agent does not take too little care because
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at the optimal level of care an accident is risky enough to be accurately anticipated by the
low-optimism agent.
A well known result in the literature is that for unilateral accidents, strict liability
and negligence have the same effect on care, but different effects on the level of activity.
Strict liability causes the efficient level of activity; negligence causes too much activity.
However, the difference between the two rules nearly disappears when the agent is
optimistic. Both rules cause too much activity; indeed, unless the risk is sufficiently
remote, the two rules cause the same level of inefficient activity. The reason is that under
both regimes the optimistic agent will treat remote events as though they do not occur,
and so the main difference between strict liability and negligence—namely, that under
negligence the agent is not liable if he takes due care—disappears in the agent’s mind.
Next, I show informally that the results can hold even under less extreme
assumptions about probability misestimation. The factor that drives the results is not the
possibility that people could treat certain probabilities as though they were zero, but the
possibility that people have trouble thinking of probability distributions as smooth or
continuous functions and divide lower and higher probability events into discrete groups.
Finally, I argue that for bilateral accidents the different effects of strict liability
and negligence on rational individuals carry over to the case of optimism: both rules
cause the injurer to take care but only negligence causes the victim to take care.
However, under both rules the level of care taken by injurer and victim will not be
optimal. As for activity level, the different effects of strict liability with contributory
negligence, and negligence, on rational individuals do not carry over to the case of
optimism. Strict liability with contributory negligence encourages rational victims but not
rational injurers to engage in too much activity; negligence encourages rational injurers
but not rational victims to engage in too much activity. By contrast, the two rules have
the same effect on optimistic injurers and victims, encouraging both groups to engage in
too much activity.
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B.

Analysis

1.

Level of Care

Let: x = level of care (normalized, so x is also the cost of care); p(x) be the
probability of an accident, as a function of the level of care (p'(x) < 0; p"(x) > 0); h =
harm. For illustrative purposes, we assume that p(x) = x–2. For simplicity harm is a
constant: the agent controls only the probability of the harm occurring.
The total (that is, social) cost function, TC = x + x–2 h. The optimal level of care
x* = (2h)1/3.
Strict liability will cause the agent to choose x*; negligence will cause the agent to
choose x* if (for example) the agent must pay h if x < x*. Figure 1 illustrates these
standard results.3
[Figure 1]
Now we want to ask what happens if the agent has an irrational probability
function pi(x), where
pi(x)

= x–2

if p(x) > p

=0

otherwise.

The value of p refers to the floor below which the probability of the accident is so small
that the agent treats it as if it were 0.
Corresponding to p is a level of care, x', which is the threshold between levels of
care associated with accurate probability assessments and levels of care associated with
optimistic probability assessment. To determine the value of x', we must first make an
additional assumption about whether the agent’s optimism is sensitive to the level of
harm or not. Consider the driver of an ordinary truck and the driver of a tanker truck
3
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filled with gasoline. One could imagine that each driver is equally insensitive to a low
probability accident for a given level of care x, where p(x) < p , but one could also
imagine that the driver of the tanker is more sensitive. In the first (harm-insensitive) case,
pi(x) = x–2 if p(x) > p , so x' = (1/ p )1/2. In the second (harm-sensitive) case, pi(x) = x–2 if
p(x) > p /h, so x' = (h/ p )1/2. I will assume that optimism is harm-sensitive, which seems
more realistic, but will briefly discuss the harm-insensitive case in Section I.B.3.
The agent will minimize TCi = x + pi(x)h. There are two separate cases to
consider. First, if p is sufficiently low, and thus x' is sufficiently high, the agent will
choose xi = x*. The reason is that the level of care necessary to reach x' is higher than the
combined care and accident costs for x*. Think of a driver who believes that he can
reduce the probability of an injury to zero only by driving a Volvo but the ownership cost
of a Volvo is greater than the joint cost of owning a Honda and expected liability from an
accident. The driver will not buy the Volvo but will buy the Honda and take efficient
care.
Second, if p is not too low, and thus x' is not too high, xi = x'. This is the case
where the ownership cost of the Volvo, and thus the illusory sense of never being liable,
is less than the combined ownership and expected accident costs of the Honda.
To find the dividing line between the two cases, one sets the cost of the
“irrational” level of care that generates illusory expected zero liability (Volvo) equal to
the joint care and accident costs for rational care (Honda): TC(x') = TC(x*). Because
TC(x') = x' (the expected accident cost is zero), we have: x' = (h/ p )1/2 = TC(x*) = (3h)1/3 /
22/3. Simplifying:
xi =

x*

if p ≤ 24/3h1/3 / 9 ≈ 0.27 h1/3

x'

otherwise

If we limit ourselves to the second case, where xi = x', then we can ask whether xi is
greater than or less than x*. Setting xi = x*, we get p = h1/3 / 22/3 ≈ 0.63 h1/3. It turns out
that it could be either.
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If p < 0.63 h1/3, then xi > x*.
If p ≥ 0.63 h1/3, then xi ≤ x*.
Thus there are three regions:
Table 1
Low Optimism

Moderate Optimism

High Optimism

p ≤ 0.27 h1/3

0. 27 h1/3 < p < 0.63 h1/3

0.63 h1/3 ≤ p

xi = x*

xi = x' > x*

xi = x' ≤ x*

Optimal Care

Too Much Care

Too Little Care

In the first region, the probability threshold (where the agent treats the probability
of the event as though it were zero) is so remote, that the agent would need to incur a lot
of care in order to reach it. Because the cost of care is so high, the agent would prefer
choosing the level of care that minimizes the “rational” total cost function. This is the
example where the agent buys the Honda rather than the Volvo.
In the second region, the probability threshold is not so remote, so the agent finds
it worthwhile to take extra care in order to reduce expected accident cost from a positive
amount to an amount he perceives as 0. See Figure 2. The optimal level of care while
driving is, let’s suppose, a good night’s sleep and driving during the day; but the agent
thinks that if he does these things and buys antilock breaks he will never have an
accident. He takes too much care because the extra precaution creates the illusory sense
of no expected liability.
[Figure 2]
In the third region, an inefficiently low level of care is sufficient to reach the
probability threshold, and the agent has no incentive to take additional care. See Figure 3.
The agent thinks that a good night’s sleep is sufficient to reduce the probability of an
accident to zero; therefore, he does not bother confining his driving to the day.
[Figure 3]
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Figure 4 shows care as a function of optimism. For low levels of optimism, care is
x*. Above p = 0.27 h1/3, care is a declining function of optimism.
[Figure 4]
Negligence. We have assumed strict liability, but what about negligence? If the
agent assumes that courts will set the level of due care at xi rather than x*, then the results
remain the same. The agent will take too little care or too much care, depending on p
and h. Thus, the agent has the same care incentives under strict liability and negligence.
But there is another possibility. If the agent believes that the court (irrationally!)
will insist on setting the due care level at x*, then the agent’s behavior under negligence
and strict liability will differ but only in the midlevel optimism case. In the latter case, the
agent will prefer to incur the cost of optimal care x*, rather than too much care, x',
because x* < x'. Under negligence, the agent does not bear expected accident costs if he
takes level of care x*, so he gains nothing by increasing the level of care to x'.
2.

Activity Level

Now suppose that the agent can choose his level of activity. Let s = level of
activity, and u(s) equal the agent’s level of utility from engaging in a certain level of
activity (u'(s) > 0, u"(s) < 0). Then the utility function is: u(s) – sx – sp(x)h = u(s) – s(x +
p(x)h). The agent maximizes utility by minimizing the value of the negative expression,
which means choosing optimal care x*; and then by choosing an activity level s* that
maximizes utility given the per-unit joint cost of care and expected liability.4
Using our earlier probability function, p(x) = x–2, it follows that utility is
maximized if x* = (2h)1/3 (minimizing the negative expression) and if s* is such that u'(s)
= (2h)1/3 + ((2h)1/3)–2h = (3h)1/3 / 22/3.

4
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Now let us look at the agent’s incentives if he uses optimistic probability
estimates.
Strict Liability
The agent will choose s and x to maximize u(s, x) = u(s) – sx – spi(x)h. Recall that
if p is low enough, the agent will choose xi = x*. Otherwise, the agent will choose xi = x'.
Let us consider the two cases separately.
In the first case, where the agent chooses xi = x*, the agent internalizes the
expected harm, and thus acts the same as the rational agent. Thus, he chooses si = s*.
In the second case, where the agent chooses xi = x', the agent’s utility function is,
in effect, u(s) – sxi. The reason is that at xi = x', the agent treats the probability of the
accident, and thus the expected accident cost, as though it were zero. Thus the agent will
choose si such that u'(s) = xi = x' = (h/ p )1/2. Intuitively, the agent will choose si ≥ s*,
because the only internalized cost of his activity is the level of care, and not the expected
accident cost.
Proof. In the second case the agent chooses xi = x' because he has more than low
optimism: p ≥ 0.27 h1/3. Manipulating the inequality, we get (h/ p )1/2 ≤ (3h)1/3 / 22/3. The
left side of the inequality is u'(si), and the right side is u'(s*), as we saw above. Thus u'(si)
≤ u'(s*). Because u"(s) < 0, si ≥ s*.
This shows that the optimistic agent will engage in too much activity as long as
p is not too low. The reason is that he will simply not take account of some of the cost
(low probability harms) that he inflicts on others. For arbitrarily low values of p , the
agent will engage in the optimal level of activity. Thus, for a sufficiently broad
distribution of p , strict liability results in too much activity.

9

Negligence
Under negligence, the rational agent will choose s and x to maximize u(s) – sx.
Thus, he will choose s* to maximize u'(s) – x*. Because the agent does not internalize the
expected cost of accidents if he takes due care, he will engage in too much activity.5
The optimistic agent will choose s and x to maximize u(s) – sxi, where, as before,
we assume that the agent believes that the court will apply xi as the standard of care. In
the low optimism case, where xi = x*, the agent will act the same as the rational agent and
choose si = s*.
In the second case, where xi = x', the agent will choose si to maximize
u(s) – p –1/2. Thus, the agent will choose the same high level of activity as under strict
liability.6
We can summarize the results as follows. (1) When the agent is sufficiently
optimistic, strict liability and negligence will have the same effect on activity. When the
agent’s optimism is at a low level, strict liability produces efficient activity and
negligence produces too much activity, just as they do for the rational agent. (2) Under
strict liability and negligence, the sufficiently optimistic agent might engage in too much
care as well as too little care (xi could be greater, less than, or equal to x*), and he will
engage in too much activity (si > s*). The point is that if the agent treats low probability
events as though they will not occur, he will (usually) act like a rational agent under a
negligence regime, where no liability is attached to careful behavior that causes expected
harms.

5
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3.

Level of Harm

It is clear from Table 1 that the level of harm will affect the chances that the agent
will take the optimal level of care, or too much or too little. As harm increases, the agent
is more likely to take the optimal level of care; more likely to take too much care; and
less likely to take too little care. It is worth mentioning that one would get a different
result if one assumed harm-insensitive optimism. The analogous table is:
Table 2
Low Optimism

Moderate Optimism

High Optimism

p ≤ 0.27 h–2/3

0. 27 h–2/3 < p < 0.63 h–2/3

0.63 h–2/3 ≤ p

xi = x*

xi = x' > x*

xi = x' ≤ x*

Optimal Care

Too Much Care

Too Little Care

Now, as harm increases, the agent is less likely to take the optimal level of care; more
likely to take too much care; and more likely to take too little care.
The optimal level of care increases with harm. The harm-insensitive optimist will
not internalize the increase in harm, while the harm-sensitive optimist will internalize it
partially. This is why an increase in harm will cause the harm-sensitive optimist to act
more efficiently than the harm-insensitive optimist.
Figure 5 shows care as a function of harm. The curve labeled x*(h) depicts
optimal care rising at a declining rate with the level of harm. The curve labeled xi(h)
depicts irrational care. Note that it matches x*(h) at high levels of harm; otherwise it is
too low or too high except when the curves cross. The curve labeled xii(h) shows harminsensitive care, which of course is a horizontal line, invariant with respect to h, except at
high levels of harm.
[Figure 5]
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Figure 5 also shows how courts, in theory, could adjust awards in order to give
efficient incentives to optimists. Focusing on the harm-sensitive case (the court can’t
affect the behavior of the harm-insensitive agent except at high levels of harm), where the
level of harm is roughly in the middle of the x-axis, the court could provide efficient
incentives either by reducing the award or by increasing the award. If the award is
reduced, the agent will take a level of care that is optimal for a rational agent but below
optimal for the optimist. If the award is increased enough, the agent will be thrust into the
region of the midlevel optimist, and act as though he were rational. This result holds in
the region of midlevel optimism (where xi(h) and x*(h) cross on the left, and join on the
right). At a higher level of optimism, the court should increase the award; at a lower level
of optimism, the court does not need to adjust the award.
4.

Generality: Alternative Probability Distributions

One objection to the analysis so far is that the assumed probability distribution (or
class of probability distributions) is implausible. It does not seem likely that when a
person drives a car, he accurately estimates the probability of an accident as long as he
takes little care, but then when his care exceeds a threshold, he then inaccurately thinks
that the probability of an accident is zero. Indeed, the evidence for optimism is mixed,
and other evidence suggests that in some settings people overestimate the probability of a
small harm.
However, my results do not depend on people believing that low probabilities are
zero or even that they optimistically underestimate probabilities. My results can hold
even if people are pessimistic, and overestimate the probability of a small harm. The
necessary assumption is only that people are insufficiently sensitive to probabilities.
One might think, for example, that the agent’s subjective probability could be a
step function. The agent thinks that for a range of lower care behavior the probability of
an accident is the same high number; for a range of medium care behavior the probability
of an accident is the same middle number; and for a range of low care behavior the
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probability of an accident is low, though not necessarily zero. It remains the case that the
agent could take too much or too little care. Too little care is easy to understand; too
much care will occur as long as the perceived drop in probability occurs soon enough
after the optimal level of care, that the decline in expected accident liability is greater
than the increase in the cost of care. Thus, the result does not depend on a discontinuous
probability function, just on the function having at least one inflection point and a
sufficiently steep slope soon after the optimal level of care. Nor does the result depend on
optimism; the tail of the step function (for example) could be higher than the tail of p(x).
One other possibility is that people are optimistic, but that the optimism does not
affect the slope of the objective probability function. Formally, pi'(x) = p'(x) and pi(x) <
p(x) for all x. If p(x) is a linear function, for example, then pi(x) would be just a parallel
line that is below p(x). This assumption might seem to be the most natural, but it is
inconsistent with the literature, which suggests that people are more likely to be wrong
about low probability events than about high probability events. But even if we accepted
this assumption, it has an interesting and unintuitive result, namely, that the agent would
take the optimal level of care (neither too much nor too little) under both strict liability
and negligence. The reason is that the marginal benefit of care remains the same if the
slope does not change. Thus, the current tort system provides the correct incentives for
care (although not for activity level) even if agents are optimistic.
5.

Bilateral Accidents

Suppose that the victim as well as the injurer can reduce the probability of an
accident by taking care; thus p(x, y). If both agents estimate probabilities correctly, then
strict liability produces less efficient levels of care than negligence does. Both rules cause
the injurer to take optimal care; but full compensation under strict liability gives the
victim no incentive to take care. Negligence, by contrast, makes the victim bear the cost
of his own carelessness when the injurer takes due care but the accident occurs anyway.7

7
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Now suppose that both parties are optimistic. As we saw before, the injurer will
take the same level of care under both rules. Putting aside for the moment the level of
care, the first thing to see is that the effect of the two rules on the victim remains the
same: the victim will have no incentive to take care under strict liability, and will have
such an incentive under negligence. Now returning to the question of level of care, the
injurer could take too much or too little care; the victim under the negligence regime will
also take too much or too little care, both because the victim himself is optimistic, and
because the victim’s choice will be affected by the inefficient level of care chosen by the
injurer.8
As to the question of activity level, for rational agents strict liability with a
defense of contributory negligence causes victims to engage in too much activity;
negligence causes injurers to engage in too much activity.9 For sufficiently (midlevel or
high level) optimistic agents, under both rules victims and injurers will engage in too
much activity. For strict liability with contributory negligence, the injurer will act as
though he were governed by a negligence rule and not internalize accident costs above xi.
For negligence, the victim will act as though he will not incur accident costs above yi.
Thus, the two rules have the same behavioral effects, and the choice between the rules no
longer matters.
C.

Insurance and Redistribution

The argument so far illustrates some of the complex implications of probability
estimation error for care and activity level. Here, I will briefly point out its implications
for insurance and redistribution, focusing on optimism.
If people underestimate low probability events, they will buy too little insurance.
But if they are optimistic, they might take too much, rather than too little, care. For
8

There are interesting variations that one could consider: suppose that victims are rational and mistakenly
think that the injurer will choose x* rather than xi. Or that the victims are rational but understand that
injurers will choose xi. One could also assume that the injurer is rational but the victim is optimistic, and so
on.
9
Shavell, supra note __.
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example, rather than putting in too few smoke detectors because he is heavily insured, a
homeowner might put in too many smoke detectors in order to reduce his perceived
probability of a serious fire to zero. An uninsured optimist, then, might face less risk of
fire than an insured person who is rational.
Jolls argues in a different context that optimism can justify redistributing wealth
through the tort system.10 Because people underestimate low probability events,
redistributive tort awards will distort neither their care nor their labor/leisure choice, and
so will have a less negative effect than high taxes, which people can anticipate more
easily and which distort their labor/leisure choice. In terms of the model, Jolls argues that
the award should be h + t, where t is the transfer, when the defendant is wealthy.
The problem is that increasing the award from h to h + t will distort behavior. To
see why, look at Figure 5, and imagine that h is the midpoint of the x-axis. The optimist’s
level of care, xi(h) is already too high, and xi(h + t) would be even worse. The court could
produce optimal care by reducing the award by some amount r, such that xi(h – r) =
x*(h). Although there are cases where a positive transfer, t, would also reduce the
distortion, Figure 5 provides no reason to think that awarding t is anything but arbitrary,
and in any event shows that redistributive tort awards can distort the behavior of
optimists.
II.

Some Comments on Probability Errors and Contract Law

The argument so far has implications outside tort law. Consider the following
model of contract law. At time 1, Seller and Buyer enter an incomplete contract for the
delivery of a good. Buyer has valuation, v. At time 2, Seller chooses a level of care, x. At
time 3, Seller either performs or pays damages, d. Seller’s cost is either 0 or, with

10

Christine Jolls, Behavioral Economics Analysis of Redistributive Legal Rules, 51 Vand. L. Rev. 1653
(1998). Jolls’ argument, as she acknowledges and discusses, depends on some assumptions, which are in
my view questionable: that the stochastic loss won’t be converted into a certain (small) loss through
insurance, and that a “tax lottery” is not politically feasible.
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probability p(x), a high amount c, where c > v. We suppose that the market is competitive
and Buyer pays a price π equal to Seller’s expected cost.
If transaction costs were zero and the parties could enter a complete contract, they
would agree that Seller will take a level of care x* that minimizes the joint cost of care
and loss to the Buyer (v – π) that results if Seller does not perform. That is, x* solves min.
p(x)c + x. Buyer pays price π = x* and earns a return of v – x*. Seller obtains a return of
0. If transaction costs are positive and the parties cannot enter a complete contract that
specifies x*, then the optimal level of damages is v – π, that is, expectation damages,
which cause Seller to choose x*.11
Suppose now that both Buyer and Seller are irrationally optimistic and think that
the probability distribution is pi(x). The analysis is the same as in the tort case. A
complete contract would specify xi, which could be greater or less than x*; if the contract
is incomplete and expectation damages is the remedy, the same result will be achieved. In
addition, people will enter too many contracts because they will discount losses caused
by low probability events (as before).
Suppose instead that Seller is rational at the time that he enters the contract but
expects that he will be optimistic when he chooses x. If a complete contract is possible,
he will want to include a provision requiring him to choose x* (and will hope that
renegotiation is not possible at time 2). But verifiability problems will often prevent such
a course of action: a court might not be able to determine x*. Another possibility is to
agree to liquidated damages. If the Seller expects to choose xi < x*, then he will want low
liquidated damages; if he expects to choose xi > x*, then he will want high liquidated
damages. The reason is that liquidated damages can be used to shift the pi(x)h curve up or
down, in such a way as to cause the optimistic Seller at time 2 to choose x*. This shows,
contrary to much of the literature, that the existence of cognitive biases is not necessarily

11

Cooter and Ulen, supra note __.
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an argument for the penalty doctrine. Parties might agree to high liquidated damages in
order to blunt the effects of optimism.12
III.

Welfare

In welfare economics, it is conventional to assume that the goal of the state is to
maximize social welfare, which is some aggregation of the individual utility functions of
all citizens.
Suppose that an agent prefers driving a car to taking a bus, but only because he
underestimates the probability of a car crash. Should the state tax car driving in order to
make the agent act the same way as he would if he knew the correct probability of the car
crash? The legal literature answer this question positively, and a positive answer was
implicitly assumed in the analysis in Parts I and II of this paper.
But the problem is more complex. To see why, consider the simplest case.
Suppose that an agent engages in some activity that can injure only himself, and no one
else. He is an optimist, and ignores the small chance that the activity will injure him.
Suppose the government now mandates a precaution that reduces the low probability of
an injury to zero. The agent will perceive this mandate as a cost, with no offsetting
benefits. Therefore, his utility will decline, and so will the social welfare function. A
welfare-maximizing government would therefore not impose what otherwise would seem
to be a sensible mandate.
The problem also occurs in the more general tort case, whenever victims are
optimistic. High tort awards designed to counter the wrongdoer’s carelessness will not be
experienced as an ex ante gain by the victim, and will not affect the victim’s behavior.
The insights of cognitive psychology—especially those relating to biases in perception
and risk estimation—are not easily reconcilable with welfare economics, and thus cannot

12

Cf. Jeffrey J. Rachlinski, The “New” Law And Psychology: A Reply To Critics, Skeptics, and Cautious
Supporters, 85 Cornell L. Rev. 739 (2000).
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be straightforwardly imported into normative law and economics. Many normative
proposals made by authors writing within “behavioral law and economics” fail to address
this problem.
This is not to say that the problem is insoluble. But solving it requires a
conception of welfare different from the conception used by economics. One could
imagine that welfare is objective in the sense that regardless of one’s preferences one has
less welfare if one unknowingly takes high risks than if one does not. Or welfare could
involve not just having any preference, but the right kind of preferences, and when a
person’s preference for driving is not sufficiently informed, that preference does not fully
count in the person’s welfare. But these are difficult and complex problems that have not
been resolved by economists and philosophers.
Conclusion
The most important methodological point I want to make is that when one tries to
operationalize the insights of cognitive psychology, and make them useable for law and
economics, one must make certain specific assumptions about the shape of probability
functions, and terms like “optimism” are too vague to be of help. A person who
underestimates low probability events might be called an optimist, but he also might be
called a pessimist (in certain ranges) about the likelihood that more care will avoid
accidents. The pessimist about care might act the same as the optimist about liability. The
paper has explored various ways that probability errors can be formalized, and their
implications for tort and contract law.
The paper also has some testable empirical implications. One might use
psychological exams to test for optimism, and then see whether optimistic people take the
same level of care under strict liability and under negligence, or whether optimistic
people are more likely to take too much care under both rules than nonoptimistic people
are. The model also allows for indirect tests of optimism: if people are harm-sensitive,
then they should take the optimal level of care when harm is low, higher levels of care
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when harm is moderate, and lower levels of care when harm is high. Indirect tests like
these would be difficult, and open to multiple interpretations, but they might be a useful
way for avoiding the problem of measuring optimism.

19

x + p(x)h
x
p(x)h
x*
Figure 1

x + p'(x)
x + p(x)h
x
p(x)h
x*

x'
p'(x)h

Figure 2

20

x + p'(x)h

x + p(x)h
x
p(x)h

x'

x*
p'(x)h
Figure 3

xi( p )
x*

0.27 h1/3

0.63 h1/3

Figure 4
21

xi(h)
x*(h)

xii(h)

Figure 5

Readers with comments should address them to:
Eric A. Posner
University of Chicago Law School
1111 East 60th Street
Chicago, IL 60637

eposner@uchicago.edu

22

Chicago Working Papers in Law and Economics
(Second Series)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

William M. Landes, Copyright Protection of Letters, Diaries and Other
Unpublished Works: An Economic Approach (July 1991)
Richard A. Epstein, The Path to The T. J. Hooper: The Theory and History of
Custom in the Law of Tort (August 1991)
Cass R. Sunstein, On Property and Constitutionalism (September 1991)
Richard A. Posner, Blackmail, Privacy, and Freedom of Contract (February 1992)
Randal C. Picker, Security Interests, Misbehavior, and Common Pools (February
1992)
Tomas J. Philipson & Richard A. Posner, Optimal Regulation of AIDS (April 1992)
Douglas G. Baird, Revisiting Auctions in Chapter 11 (April 1992)
William M. Landes, Sequential versus Unitary Trials: An Economic Analysis (July
1992)
William M. Landes & Richard A. Posner, The Influence of Economics on Law: A
Quantitative Study (August 1992)
Alan O. Sykes, The Welfare Economics of Immigration Law: A Theoretical
Survey With An Analysis of U.S. Policy (September 1992)
Douglas G. Baird, 1992 Katz Lecture: Reconstructing Contracts (November 1992)
Gary S. Becker, The Economic Way of Looking at Life (January 1993)
J. Mark Ramseyer, Credibly Committing to Efficiency Wages: Cotton Spinning
Cartels in Imperial Japan (March 1993)
Cass R. Sunstein, Endogenous Preferences, Environmental Law (April 1993)
Richard A. Posner, What Do Judges and Justices Maximize? (The Same Thing
Everyone Else Does) (April 1993)
Lucian Arye Bebchuk and Randal C. Picker, Bankruptcy Rules, Managerial
Entrenchment, and Firm-Specific Human Capital (August 1993)
J. Mark Ramseyer, Explicit Reasons for Implicit Contracts: The Legal Logic to the
Japanese Main Bank System (August 1993)
William M. Landes and Richard A. Posner, The Economics of Anticipatory
Adjudication (September 1993)
Kenneth W. Dam, The Economic Underpinnings of Patent Law (September 1993)
Alan O. Sykes, An Introduction to Regression Analysis (October 1993)
Richard A. Epstein, The Ubiquity of the Benefit Principle (March 1994)
Randal C. Picker, An Introduction to Game Theory and the Law (June 1994)
William M. Landes, Counterclaims: An Economic Analysis (June 1994)
J. Mark Ramseyer, The Market for Children: Evidence from Early Modern Japan
(August 1994)
Robert H. Gertner and Geoffrey P. Miller, Settlement Escrows (August 1994)
Kenneth W. Dam, Some Economic Considerations in the Intellectual Property
Protection of Software (August 1994)
Cass R. Sunstein, Rules and Rulelessness, (October 1994)

23

28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

David Friedman, More Justice for Less Money: A Step Beyond Cimino (December
1994)
Daniel Shaviro, Budget Deficits and the Intergenerational Distribution of Lifetime
Consumption (January 1995)
Douglas G. Baird, The Law and Economics of Contract Damages (February 1995)
Daniel Kessler, Thomas Meites, and Geoffrey P. Miller, Explaining Deviations
from the Fifty Percent Rule: A Multimodal Approach to the Selection of Cases for
Litigation (March 1995)
Geoffrey P. Miller, Das Kapital: Solvency Regulation of the American Business
Enterprise (April 1995)
Richard Craswell, Freedom of Contract (August 1995)
J. Mark Ramseyer, Public Choice (November 1995)
Kenneth W. Dam, Intellectual Property in an Age of Software and Biotechnology
(November 1995)
Cass R. Sunstein, Social Norms and Social Roles (January 1996)
J. Mark Ramseyer and Eric B. Rasmusen, Judicial Independence in Civil Law
Regimes: Econometrics from Japan (January 1996)
Richard A. Epstein, Transaction Costs and Property Rights: Or Do Good Fences
Make Good Neighbors? (March 1996)
Cass R. Sunstein, The Cost-Benefit State (May 1996)
William M. Landes and Richard A. Posner, The Economics of Legal Disputes
Over the Ownership of Works of Art and Other Collectibles (July 1996)
John R. Lott, Jr. and David B. Mustard, Crime, Deterrence, and Right-to-Carry
Concealed Handguns (August 1996)
Cass R. Sunstein, Health-Health Tradeoffs (September 1996)
G. Baird, The Hidden Virtues of Chapter 11: An Overview of the Law and
Economics of Financially Distressed Firms (March 1997)
Richard A. Posner, Community, Wealth, and Equality (March 1997)
William M. Landes, The Art of Law and Economics: An Autobiographical Essay
(March 1997)
Cass R. Sunstein, Behavioral Analysis of Law (April 1997)
John R. Lott, Jr. and Kermit Daniel, Term Limits and Electoral Competitiveness:
Evidence from California=s State Legislative Races (May 1997)
Randal C. Picker, Simple Games in a Complex World: A Generative Approach to
the Adoption of Norms (June 1997)
Richard A. Epstein, Contracts Small and Contracts Large: Contract Law through
the Lens of Laissez-Faire (August 1997)
Cass R. Sunstein, Daniel Kahneman, and David Schkade, Assessing Punitive
Damages (with Notes on Cognition and Valuation in Law) (December 1997)
William M. Landes, Lawrence Lessig, and Michael E. Solimine, Judicial Influence:
A Citation Analysis of Federal Courts of Appeals Judges (January 1998)
John R. Lott, Jr., A Simple Explanation for Why Campaign Expenditures are
Increasing: The Government is Getting Bigger (February 1998)

24

53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Richard A. Posner, Values and Consequences: An Introduction to Economic
Analysis of Law (March 1998)
Denise DiPasquale and Edward L. Glaeser, Incentives and Social Capital: Are
Homeowners Better Citizens? (April 1998)
Christine Jolls, Cass R. Sunstein, and Richard Thaler, A Behavioral Approach to
Law and Economics (May 1998)
John R. Lott, Jr., Does a Helping Hand Put Others At Risk?: Affirmative Action,
Police Departments, and Crime (May 1998)
Cass R. Sunstein and Edna Ullmann-Margalit, Second-Order Decisions (June
1998)
Jonathan M. Karpoff and John R. Lott, Jr., Punitive Damages: Their Determinants,
Effects on Firm Value, and the Impact of Supreme Court and Congressional
Attempts to Limit Awards (July 1998)
Kenneth W. Dam, Self-Help in the Digital Jungle (August 1998)
John R. Lott, Jr., How Dramatically Did Women=s Suffrage Change the Size and
Scope of Government? (September 1998)
Kevin A. Kordana and Eric A. Posner, A Positive Theory of Chapter 11 (October
1998)
David A. Weisbach, Line Drawing, Doctrine, and Efficiency in the Tax Law
(November 1998)
Jack L. Goldsmith and Eric A. Posner, A Theory of Customary International Law
(November 1998)
John R. Lott, Jr., Public Schooling, Indoctrination, and Totalitarianism (December
1998)
Cass R. Sunstein, Private Broadcasters and the Public Interest: Notes Toward A
AThird Way@ (January 1999)
Richard A. Posner, An Economic Approach to the Law of Evidence (February
1999)
Yannis Bakos, Erik Brynjolfsson, Douglas Lichtman, Shared Information Goods
(February 1999)
Kenneth W. Dam, Intellectual Property and the Academic Enterprise (February
1999)
Gertrud M. Fremling and Richard A. Posner, Status Signaling and the Law, with
Particular Application to Sexual Harassment (March 1999)
Cass R. Sunstein, Must Formalism Be Defended Empirically? (March 1999)
Jonathan M. Karpoff, John R. Lott, Jr., and Graeme Rankine, Environmental
Violations, Legal Penalties, and Reputation Costs (March 1999)
Matthew D. Adler and Eric A. Posner, Rethinking Cost-Benefit Analysis (April
1999)
John R. Lott, Jr. and William M. Landes, Multiple Victim Public Shooting,
Bombings, and Right-to-Carry Concealed Handgun Laws: Contrasting Private
and Public Law Enforcement (April 1999)

25

74.
75.
76.
77.
78.
79.
80.
81.

82.
83.
84.
85.
86.

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

Lisa Bernstein, The Questionable Empirical Basis of Article 2=s Incorporation
Strategy: A Preliminary Study (May 1999)
Richard A. Epstein, Deconstructing Privacy: and Putting It Back Together Again
(May 1999)
William M. Landes, Winning the Art Lottery: The Economic Returns to the Ganz
Collection (May 1999)
Cass R. Sunstein, David Schkade, and Daniel Kahneman, Do People Want
Optimal Deterrence? (June 1999)
Tomas J. Philipson and Richard A. Posner, The Long-Run Growth in Obesity as a
Function of Technological Change (June 1999)
David A. Weisbach, Ironing Out the Flat Tax (August 1999)
Eric A. Posner, A Theory of Contract Law under Conditions of Radical Judicial
Error (August 1999)
David Schkade, Cass R. Sunstein, and Daniel Kahneman, Are Juries Less Erratic
than Individuals? Deliberation, Polarization, and Punitive Damages (September
1999)
Cass R. Sunstein, Nondelegation Canons (September 1999)
Richard A. Posner, The Theory and Practice of Citations Analysis, with Special
Reference to Law and Economics (September 1999)
Randal C. Picker, Regulating Network Industries: A Look at Intel (October 1999)
Cass R. Sunstein, Cognition and Cost-Benefit Analysis (October 1999)
Douglas G. Baird and Edward R. Morrison, Optimal Timing and Legal
Decisionmaking: The Case of the Liquidation Decision in Bankruptcy (October
1999)
Gertrud M. Fremling and Richard A. Posner, Market Signaling of Personal
Characteristics (November 1999)
Matthew D. Adler and Eric A. Posner, Implementing Cost-Benefit Analysis When
Preferences Are Distorted (November 1999)
Richard A. Posner, Orwell versus Huxley: Economics, Technology, Privacy, and
Satire (November 1999)
David A. Weisbach, Should the Tax Law Require Current Accrual of Interest on
Derivative Financial Instruments? (December 1999)
Cass R. Sunstein, The Law of Group Polarization (December 1999)
Eric A. Posner, Agency Models in Law and Economics (January 2000)
Karen Eggleston, Eric A. Posner, and Richard Zeckhauser, Simplicity and
Complexity in Contracts (January 2000)
Douglas G. Baird and Robert K. Rasmussen, Boyd=s Legacy and Blackstone=s
Ghost (February 2000)
David Schkade, Cass R. Sunstein, Daniel Kahneman, Deliberating about Dollars:
The Severity Shift (February 2000)
Richard A. Posner and Eric B. Rasmusen, Creating and Enforcing Norms, with
Special Reference to Sanctions (March 2000)

26

97.

116.

Douglas Lichtman, Property Rights in Emerging Platform Technologies (April
2000)
98.
Cass R. Sunstein and Edna Ullmann-Margalit, Solidarity in Consumption (May
2000)
99.
David A. Weisbach, An Economic Analysis of Anti-Tax Avoidance Laws (May
2000, revised May 2002)
100.
Cass R. Sunstein, Human Behavior and the Law of Work (June 2000)
101.
William M. Landes and Richard A. Posner, Harmless Error (June 2000)
102.
Robert H. Frank and Cass R. Sunstein, Cost-Benefit Analysis and Relative
Position (August 2000)
103.
Eric A. Posner, Law and the Emotions (September 2000)
104.
Cass R. Sunstein, Cost-Benefit Default Principles (October 2000)
105.
Jack Goldsmith and Alan Sykes, The Dormant Commerce Clause and the Internet
(November 2000)
106.
Richard A. Posner, Antitrust in the New Economy (November 2000)
107.
Douglas Lichtman, Scott Baker, and Kate Kraus, Strategic Disclosure in the Patent
System (November 2000)
108.
Jack L. Goldsmith and Eric A. Posner, Moral and Legal Rhetoric in International
Relations: A Rational Choice Perspective (November 2000)
109.
William Meadow and Cass R. Sunstein, Statistics, Not Experts (December 2000)
110.
Saul Levmore, Conjunction and Aggregation (December 2000)
111.
Saul Levmore, Puzzling Stock Options and Compensation Norms (December
2000)
112.
Richard A. Epstein and Alan O. Sykes, The Assault on Managed Care: Vicarious
Liability, Class Actions and the Patient=s Bill of Rights (December 2000)
113.
William M. Landes, Copyright, Borrowed Images and Appropriation Art: An
Economic Approach (December 2000)
114.
Cass R. Sunstein, Switching the Default Rule (January 2001)
115.
George G. Triantis, Financial Contract Design in the World of Venture Capital
(January 2001)
Jack Goldsmith, Statutory Foreign Affairs Preemption (February 2001)
117.
Richard Hynes and Eric A. Posner, The Law and Economics of Consumer
Finance (February 2001)
118.
Cass R. Sunstein, Academic Fads and Fashions (with Special Reference to Law)
(March 2001)
119.
Eric A. Posner, Controlling Agencies with Cost-Benefit Analysis: A Positive
Political Theory Perspective (April 2001)
120.
Douglas G. Baird, Does Bogart Still Get Scale? Rights of Publicity in the Digital
Age (April 2001)
121.
Douglas G. Baird and Robert K. Rasmussen, Control Rights, Priority Rights and
the Conceptual Foundations of Corporate Reorganization (April 2001)
122.
David A. Weisbach, Ten Truths about Tax Shelters (May 2001)

27

123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.

143.

144.

William M. Landes, What Has the Visual Arts Rights Act of 1990 Accomplished?
(May 2001)
Cass R. Sunstein, Social and Economic Rights? Lessons from South Africa (May
2001)
Christopher Avery, Christine Jolls, Richard A. Posner, and Alvin E. Roth, The
Market for Federal Judicial Law Clerks (June 2001)
Douglas G. Baird and Edward R. Morrison, Bankruptcy Decision Making (June
2001)
Cass R. Sunstein, Regulating Risks after ATA (June 2001)
Cass R. Sunstein, The Laws of Fear (June 2001)
Richard A. Epstein, In and Out of Public Solution: The Hidden Perils of Property
Transfer (July 2001)
Randal C. Picker, Pursuing a Remedy in Microsoft: The Declining Need for
Centralized Coordination in a Networked World (July 2001)
Cass R. Sunstein, Daniel Kahneman, David Schkade, and Ilana Ritov, Predictably
Incoherent Judgments (July 2001)
Eric A. Posner, Courts Should Not Enforce Government Contracts (August 2001)
Lisa Bernstein, Private Commercial Law in the Cotton Industry: Creating
Cooperation through Rules, Norms, and Institutions (August 2001)
Richard A. Epstein, The Allocation of the Commons:Parking and Stopping on the
Commons (August 2001)
Cass R. Sunstein, The Arithmetic of Arsenic (September 2001)
Eric A. Posner, Richard Hynes, and Anup Malani, The Political Economy of
Property Exemption Laws (September 2001)
Eric A. Posner and George G. Triantis, Covenants Not to Compete from an
Incomplete Contracts Perspective (September 2001)
Cass R. Sunstein, Probability Neglect: Emptions, Worst Cases, and Law
(November 2001)
Randall S. Kroszner and Philip E. Strahan, Throwing Good Money after Bad?
Board Connections and Conflicts in Bank Lending (December 2001)
Alan O. Sykes, TRIPs, Pharmaceuticals, Developing Countries, and the Doha
ASolution@ (February 2002)
Edna Ullmann-Margalit and Cass R. Sunstein, Inequality and Indignation
(February 2002)
Daniel N. Shaviro and David A. Weisbach, The Fifth Circuit Gets It Wrong in
Compaq v. Commissioner (February 2002) (Published in Tax Notes, January 28,
2002)
Warren F. Schwartz and Alan O. Sykes, The Economic Structure of Renegotiation
and Dispute Resolution in the WTO/GATT System (March 2002, forthcoming
Journal of Legal Studies 2002)
Richard A. Epstein, HIPAA on Privacy: Its Unintended and Intended
Consequences (March 2002, forthcoming Cato Journal, summer 2002)

28

145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161

David A. Weisbach, Thinking Ouside the Little Boxes (March 2002, forthcoming
Texas Law Review)
Eric A. Posner, Economic Analysis of Contract Law after Three Decades: Success
or Failure (March 2002)
Randal C. Picker, Copyright as Entry Policy: The Case of Digital Distribution
(April 2002, forthcoming The Antitrust Bulletin)
David A. Weisbach, Taxes and Torts in the Redistribution of Income (April 2002,
Coase Lecture February 2002)
Cass R. Sunstein, Beyond the Precautionary Principle (April 2002)
Robert W. Hahn and Cass R. Sunstein, A New Executive Order for Improving
Federal Regulation? Deeper and Wider Cost-Benefit Analysis (April 2002)
Douglas Lichtman, Copyright as a Rule of Evidence (May 2002)
Richard A. Epstein, Steady the Course: Property Rights in Genetic Material (May
2002)
Jack Goldsmith and Cass R. Sunstein, Military Tribunals and Legal Culture: What
a Difference Sixty Years Makes (June 2002)
William M. Landes and Richard A. Posner, Indefinitely Renewable Copyright
(July 2002)
Anne Gron and Alan O. Sykes, Terrorism and Insurance Markets: A Role for the
Government as Insurer? (July 2002)
Cass R. Sunstein and Adrian Vermeule, Interpretation and Institutions (July 2002)
Cass R. Sunstein, The Rights of Animals: A Very Short Primer (August 2002)
Cass R. Sunstein, Avoiding Absurdity? A New Canon in Regulatory Law (with
Notes on Interpretive Theory) (August 2002)
Randal C. Picker, From Edison to the Broadcast Flag: Mechanisms of Consent
and Refusal and the Propertization of Copyright (September 2002)
Eric A. Posner, A Theory of the Laws of War (September 2002)
Eric A. Posner, Probability Errors: Some Positive and Normative Implications for
Tort and Contract Law (September 2002)

29

