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Optimal standards of negligence when one party is uninformed
of the standards®

Henrik Lando?
Copenhagen Business School and LEFIC

Abstract

When a court sets standards of due care in a tort or contract case with a view to how
the standards will affect future behavior of parties similar to the litigants, it should
sometimes realize that only one of the two future parties is likely to become informed
of the standards. The standards can then only have a direct effect on the behavior of
the informed party, and it may be thought that the court should hold the informed
party strictly liable, which maximizes this effect. However, this ignores that the
informed party may, although strictly liable, lower her level of care in order to induce
the uninformed party to take greater care. In this situation, the negligence rule may do
better than strict liability, since the discontinuity of the negligence rule can prevent
the informed party from strategically lowering her level of care. Under the negligence
rule, optimal standards are sensitive to whether the informed party acts first and to
whether she is the injurer or the victim. For both the informed and the uninformed,
there are circumstances in which the standard should be higher than first best and
other circumstances where it should be lower. However, in the prevalent case where
the informed party is the injurer and acts first, and the uninformed understands the
risk, the court should under certain conditions set the standard for the informed party
set at the first best level. The uninformed should then infer that the informed party
has an incentive to take due care, and so take proper precautions himself. Moreover,
the court should generally apply a lenient standard of due care to the uninformed
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responsibility for errors that may remain.
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victim, as this maximizes the incentive for the informed party to take due care
without diminishing the incentive of the uninformed party.

JEL: K10, K13, K14

Key words: negligence standards, one-sided legal ignorance

1. Introduction

When a court sets negligence standards in a tort or contract’ case and considers how
alternative standards will affect the behavior of similarly situated parties in the future,
it should not always assume that both future parties will become informed of the
standards expressed by its verdict. In some situations, the court should realize that the
standards will only become known by - and hence only affect the behavior of - one of
the parties, usually the party that has specialized in the given activity. This raises the
question as to whether this should cause the court to adjust its standards, e.g. by
requiring more care from the informed party than it would if both parties could be
relied upon to become informed of standards.

To illustrate, consider a case in which a group of employees underwent a team-
building (survival) course organized by a professional firm* and were told to
undertake dangerous activities during which one of them was injured. Organizers of
such activities are more likely to become aware of legal standards than future
participants, since the organizers specialize in this activity, and the court should
therefore expect to have a greater influence on the behavior of organizers than on the
behavior of future participants. Applied to this case, the question becomes whether
the organizer should be required to take precautions that she would not be required to
undertake if the participant could be expected to be informed of standards of due
care.

The issue of optimal standards under one-sided legal ignorance is analyzed within a
model where the court chooses a standard of due care for the injurer and a standard of
(comparative) negligence for the victim, and where these standards determine the
pay-offs of the subsequent liability game played between the informed party
(henceforth IN or she) and the uninformed (henceforth U or he). The pay-off
structure is known to IN but not to U, who may, however, attempt to infer the pay-
offs from IN’s act. Thus, U holds an ex-ante belief concerning the standards set by
the court, and when IN acts first, U updates his belief, taking into account IN’s act of
care. U then chooses his level of precaution based on the updated belief, whereas IN

3 In a contract setting, the court determines the standard of performance for the seller
and the standards of mitigation by the buyer. For simplicity, the vocabulary of tort
law will be used in this article.

* Court case U.1997.23V
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chooses her level of care taking into account how U will respond. An equilibrium in
the overall game arises when the standard chosen by the court minimizes the total
social costs of the resulting equilibrium in the game between IN and U.

Concerning the scope of the analysis, the analysis bears relevance not only to tort
losses but also to losses arising as a consequence of a defective good or service
within contract. For services (such as e.g. advice given by lawyers, accountants, and
banks), the negligence rule tends to apply, but for product liability the rule in many
jurisdictions is strict liability for defective products, mainly due to the non-
verifiability of the producer’s level of care. This calls into question the relevance of
the present analysis for product liability, as non-verifiability provides a strong
argument for strict liability in the context of product liability, which may trump other
considerations. However, for there to be liability, the product must not live up to the
reasonable expectations of the buyer, and this requires the court to decide on a
standard of reasonableness. This standard actually shares essential characteristics of
the negligence rule: If the standard is met by the producer, she will avoid liability,
whereas if not, the loss will be shared if the buyer has acted negligently. In this
interpretation, the present analysis is relevant also to product liability. Moreover,
parts of the analysis apply more generally to compensation for non-performance
within contract law, which of course shares essential characteristics with product
liability.”

The main themes of the analysis concern the use of the negligence rule versus the use
of strict liability, and whether, under the negligence rule, the standards of negligence
for the two parties should be higher or lower than when both parties are fully
informed. On the first theme, the negligence rule may do better than strict liability,
since the discontinuity of the negligence rule might prevent IN from lowering her
level of care in order to increase that of U. However, when IN cannot affect U’s act
of care, a rule that allocates the loss to IN is optimal. On the second theme, it turns
out that general conclusions are difficult to draw for either of the two parties.
Surprisingly, for example, when U is the injurer and acts after IN, there are
circumstances under which the court should apply a high standard of negligence for
U, just as it may under certain circumstances be optimal to lower the standard for IN
below (and in other circumstances to raise it above) the first best first level.
Nevertheless, two conclusions can be drawn that seem relevant from a policy
perspective: First, when U is the victim, there is no reason to hold him comparatively
negligent as this will only diminish IN’s incentive to take due care without affecting
U’s act of care (as U will not know about the standards). Second, in the prevalent
case where IN is the injurer and acts first, and U understands the risk, it will be
optimal for the court, under certain conditions, to set the standard of due care for IN

> Note, however, that in this interpretation, strict liability cannot be applied.
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at the first best level. IN will then take due care due to the discontinuity of the
negligence rule, and U will infer that IN will have taken due care, and will so take
appropriate (first best) precautions himself.

The issue analyzed in this article should be distinguished from the question of
whether legal ignorance should serve as an excuse,® and from the question of how
uncertainty of the law affects optimal standards. On the issue of legal ignorance as an
excuse, it is not the information possessed by the individual but the information that a
similar future party is likely to have that is relevant in the present context. The issue
Is not whether being ignorant should serve as an excuse; on the contrary, the implicit
assumption behind the present analysis may be said to be that U should not be
required to invest in legal information, because doing so is too costly for him when
he only takes part in the activity on a one-time or occasional basis. The issue is rather
whether the standards themselves should be adjusted, either upwards or downwards,
when one party is likely not to become aware of them.

As for the distinction between ignorance and uncertainty of the law, uncertainty has
traditionally been modeled by assuming that an uncertain individual’s beliefs can be
represented by a probability distribution with a mean value equal to the actual
standard. The present analysis, in contrast, assumes that U’s probability distribution
does not change with the actual standards. As the main effect of this difference, when
U’s beliefs are independent of the actual standards, the standards cannot (directly)
affect U’s behavior.

The following section relates the present article to existing literature. The third
section introduces the model, while the fourth section analyzes which standards are
optimal when IN acts first. In this section, two real-world cases illustrate the main
findings. The fifth section analyzes the cases where IN dos not act first, while the
sixth section discusses the case where U is uninformed not only of legal standards but
also of the risk of a loss. The article concludes with remarks and a summary of the
main findings.

® The issue of when legal ignorance should be exculpatory arises in Kaplow (1990,
section 5).



2. Related literature

In the law and economics literature, the implications of legal ignorance have rarely
been modeled. Yet, two articles address the issue of optimal regulation under one-
sided legal ignorance in a context similar to the present:

Verkerke (2004) analyzes the issue of one-sided legal ignorance in the context of
contract law, applying the idea of penalty default rules or standards (Ayres and
Gertner (2001)). The idea is that when only one party (IN) is aware of the legal
default standards governing their contractual relationship, the court can induce that
party to communicate the efficient standards to U by establishing default standards
that are both inefficient and to U’s advantage. In order not to be bound by inefficient
default standards, IN must then inform U of the standards that are to be applied
instead of the default standards. According to Verkerke, this principle is not only of
theoretical interest, but actually embedded in legal practice. While this is
controversial (Posner (2006)), Verkerke’s analysis raises the question of whether
penalty default rules have the potential of eliminating the problem of one-sided, legal
ignorance within contract. However, there are reasons to be skeptical in this regard.
Communication of standards may be rendered difficult by several factors, e.g. by
giving rise to false impressions: If the organizer of a dangerous activity mentions to
the participants that she will be liable only if grossly negligent, the participants might
interpret this to mean that the activity is very dangerous or that the organizer is
irresponsible. More generally, it will often be too complex or time consuming to
communicate standards of due care’ in such a way that U will understand and trust
the information, and it needs to be ex post verifiable that the communication of
standards occurred. Thus, the issue remains how standards should be set under one-
sided legal ignorance, not only in a tort context but also when communication of
standards between contracting parties cannot be brought about.

Kaplow (1990) analyzes how sanctions should be set when individuals are uncertain
about whether one or another act is subject to sanctions. While not knowing which
act is harmful, and hence subject to sanction, the individual is assumed to know the
size of the sanction, and the authorities can, by changing the size of the sanction,
affect not only the individual’s incentive to undertake the act, but also his or her
incentive to become informed of which act is harmful and hence subject to sanction.
One insight from Kaplow’s analysis is that it may be optimal to increase the sanction
when the individual underestimates the probability that the act is in fact harmful (and

" Craswell (2004) emphasizes the difficulties of regulating a duty to inform that arise
when more information is not always better and when information can be misleading
rather than false.
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subject to sanction), and to raise the sanction when a higher sanction induces socially
optimal investment in legal information.®

In contrast to the present analysis, Kaplow’s concerns a situation where the
authorities control a policy instrument that has a direct influence on the individual’s
behavior. In the present context, the size of damages can hardly be used as an
instrument to influence the behavior of U. In tort and contract law, the sanction
(certainly in civil law systems) is linked to the size of the loss. And even when
damages can be either punitive or under-compensatory, U may be ignorant not only
of the standard but also of the extent to which damages deviate from losses. Thus, the
present analysis will assume that the authorities do not have a policy instrument by
which they can directly affect U’s behavior.

Finally, the connection between the doctrine of last clear chance (analyzed e.g. by
Wittman (1981), Shavell (1983) and Miceli (2004)) and the present analysis is worth
mentioning. The doctrine concerns the tort or contract situation where one party acts
first and fails to take due care; the doctrine then requires the second mover to
eliminate the risk, although doing so requires care that would not have been
warranted if the first mover had acted with due care. The situation presents a trade-off
between inducing the second mover to mitigate the risk, and inducing the first party
to avoid creating the risk in the first place. The justification for the doctrine arises
when there is some reason to expect the first mover to act without care. Thus,
Wittman (1981) writes that “the first mover may fail to act for some reason” (p. 73),
while Shavell (1983) adds “for some reason, such as the failure to perceive risk” (p.
591). The present analysis points to another rationale, namely that the first mover is
unaware of or misperceives the negligence standard. In this case, a further rationale
can be given for the doctrine, as the doctrine will not affect the first mover’s
incentives when the first mover is uninformed of the doctrine. To the extent that the
second mover will be aware of the doctrine, it will provide optimal incentives.

3. The model

Define the following notation:
I =(V,X): The set of standards for IN and U, respectively. y belongs to the set Q ,

and X belongs to the set Q
y(i): The level of care exercised by IN as a function of the standards of due care,

yeQ
x(y) : U’s response function, i.e. U’s level of care as a function of IN’s care, x e Q

® This general issue of the incentive to become informed is also analyzed in Kaplow
and Shavell (1992)).
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L : The size of the loss
p(y, X) : The probability of loss as a function of care by the two parties

y ™, x™: The first best levels of due care, i.e. the levels of care that minimize
y+Xx+p(y,x)L

p(i): U’s prior probability of the standards i, > p(i)=1

n(i,y) : U’s updated probability of the standards i contingenton y, > n(i) =1

f (y, x,1): The share of the loss born by IN according to the comparative negligence
rule when IN exercises care at level y, U exercises care at level x, and the standards
are i. It is assumed that the parties can only share the loss; neither party can claim
compensation for cost of precaution.’

Note that f =0 when IN takes due care, and that f =1 when U takes due care and
IN does not, whereas f is between 0 and 1 when both take less than due care.

In the main part of the analysis p(y,x), p(i), f(y,x,i) and Lare assumed to be
common knowledge.

Bayesian updating is defined relative to IN’s equilibrium strategy, i.e. if the set of
standards compatible with the observed act is «, then for any set of standards i € x,

()
1Y) > (i)

i~
equilibrium strategy, U will be allowed to form any out-of-equilibrium belief
concerning the underlying standards, except that IN’s standard of care must be at
least as high as the level of care chosen by IN. This restriction on the out-of-
equilibrium beliefs is natural, as there is no reason for IN to choose a higher level of
care than required.

A pure strategy equilibrium, (Y, X,y (Y,X),x (y),n7°), must fulfill:

1. The equilibrium beliefs, 7" (i, y), i.e. the probabilities that U attaches to the set of
standards, i, when observing the act of care, y, are formed according to Bayes’ rule
In the manner just described.

2. For each y, U minimizes the sum of his cost of precaution and the part of the loss

that he expects to bear, i.e. the response function, x'(y), is given by the minimization
of x+ X n (i, y)d- f(y,x,)) p(y, x)L.

Furthermore, when IN chooses a strategy that is not part of her

® This possibility arises in Wittman’s analysis of the last clear chance doctrine (1981).
Within contract, costly mitigation can be compensated, but may be difficult to
document.
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3. For any i =(Y, X), IN’s equilibrium response to the court’s choice of standards,
y (Y,X), minimizes IN’s cost of care plus expected liability, i.e. y™ (Y, X) minimizes

y+ Fy, X (y), 1) p(y, x" (y)L.
4. The court sets standards (Y, X ) to minimize total expected costs of the ensuing
equilibrium, i.e. the court minimizes

y (¥, %) + X" (y (¥,%)) + p(y"(¥.X),x"(y (¥, X))L with respect to (¥,X).
4. Optimal standards of care when IN acts first
4.1. IN is the injurer

This case is of particular interest, since IN will often be a specialized seller of a good
or service, while U will often be a buyer who does not take part in the activity or
trade in the market sufficiently often to make it worthwhile for him to invest in
information concerning standards. The following proposition establishes that the
simple negligence rule dominates the comparative negligence rule.

Proposition 1

When the informed party is the injurer and acts first, it is a (weakly) dominant
strategy for the court to apply the simple rather than the comparative negligence rule

Proof:

The main point is that if some level of care by IN can be implemented under the
comparative negligence rule (with a standard of comparative negligence that is not
set at its lowest possible level), then that level can also be implemented under the
simple negligence rule. The proof proceeds by showing that if it is optimal for IN to
take due care under the comparative negligence rule, it will also be optimal for IN to
take due care under the simple negligence rule, and that if it is optimal for IN to take
a lower level of care than required under the comparative negligence rule, that lower
level can be implemented under the simple negligence rule by setting it equal to the
standard of negligence. Since the response by U can be assumed to be unaffected, any
outcome that can be implemented under the comparative negligence rule can thus
also be implemented under the simple negligence rule. Thus, consider first the case
where IN adheres to the standard under the comparative negligence rule with
standards equal to (y,X): If y" =V, i.e. if IN adheres to the standard of due care, then

forevery y<y', y <y+ f(V,%Xy,x (y))p(y,x (y))L, since y" is better for IN than
y. It will then also be the case that y~ is better than y under the simple negligence
rule, since the condition then reads: y~ <y + p(y,x(y))L, which must be fulfilled

8



when the above inequality holds, since the share, f, is below or equal to 1 by
assumption. Second, consider the case where the equilibrium choice of care, y’, is
less than the standard y under the comparative negligence rule. Then for every

y<y :y + F(7Xy,x(y)p(y  x(y)L<y+ £(7,%y, X (¥))p(y, X (y))L given
that y~ is preferred to y. If the standard of due care is then set equal to y~ under the
simple negligence rule, y~ will still be preferred to any y <y, since under the
simple negligence rule, the condition becomes y™ <y + p(y,x (y))L, which is
fulfilled when the above inequality holds, since f(y,X,y",x (y))p(y ,x(y'))L>0

and f(y,X,y,x (y))p(y,x (y))L < p(y,x (y))L. QED.

The logic is simple: Lowering the standard for U can have only the positive effect of
increasing IN’s incentive to adhere to the standard of due care set by the court - it
does not decrease U’s incentive as U will not be aware of the lowering of the
standard. Note that this logic applies generally, i.e. independently of the size of the
sanction, of whether U understands the risk, etc.

The simple negligence rule strictly dominates the comparative negligence rule when
IN expects U to take less than due care, and when IN takes less than due care because
she expects to share the loss with U, although IN would avoid liability altogether by
taking due care. Thus, the proposition mainly takes on importance when IN’s
incentive to take due care is insufficient, e.g. because uninformed victims will not
raise claims, either because they will not become informed of the legal standard ex
post or because a claim is not worth filing. In general, whenever there may a reason
for strengthening IN’s incentive, it becomes relevant that IN’s incentive can be
increased without affecting U’s incentive.

It will now be argued that the court should set the standard of due care for IN at the
first best level when a condition to be specified is fulfilled and U’s beliefs are rational
in a sense to be defined. First, it will be shown that when the condition is fulfilled,
and U believes that IN has an incentive to take due care, that belief will be self-
confirming. Second, it will be demonstrated that when U holds the self-confirming
belief, it will be optimal for the court to set the standard for IN at the first best level.
Recall that x(y) is the level of care that U will take when he believes that IN has
taken due care equal to y, i.e. X(y) minimizes x+ p(y, X)L with respectto x. The
condition is that y, <y, + p(Y,,X(Yy,)) when y, >y,, and concerns the importance of
the discontinuity of the negligence rule. It simply states that it is worth it for IN to
take due care, which rids her of all liability. The condition is likely to be fulfilled
when losses are significant in relation to the cost of care, and when U does not
eliminate too much of the loss when reacting to IN’s (lower) level of care.

The following lemma can now be stated:

9
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Lemma: If y, <y, + p(y,,X(y,))when y, > y,, U’s belief that IN has taken due care

will be self-confirming in the sense that when U holds the belief, it will be optimal for
IN to take due care.

Proof of Lemma: When the standard of due care is y,, the cost to IN from taking due
care will be y,, whereas if IN chooses some lower level of care, y,, and U believes
that this is the level required, IN’s cost will be y, + p(y,,X(y,)). When the condition
is fulfilled taking due care is then optimal for IN, which confirms U’s belief. QED.

It follows that:
Proposition 2
When IN is the injurer and acts first and

1. U understands the risk,

2. Forany y, and y,where y, >y, : Yy, <Y, +p(y,,X(Y,)),
3. U holds the self-confirming belief that IN has acted with due care,

it is optimal for the court to set the standard for IN at the first best level, y"

Proof: When IN takes care equal to y®, U will expect IN to have taken due care and
will therefore take care at that level which minimizes x + p(y®, x)L with respect to

X. This is the first best level of care, x”. Hence, the court can implement the first
best outcome by setting the standard at the first best level. QED.

The question arises whether it remains optimal to set the first best standard for IN
when U may form other out-of-equilibrium beliefs. It turns out that the answer is
affirmative, although with a qualification. Thus, when the following two conditions
hold, the first best outcome is the only possible equilibrium when the court sets the
standard for IN at y®.

Condition 1: y® < y+ p(y,X(y))L for y<y®.

Condition 2: When U believes that IN has acted with less than due care, U will take
no more care than if he believes that IN has taken due care, since U will expect to
share the loss with IN.

This second condition is not always fulfilled. The possibility exists that IN may take
very little care in order to make U believe that the standard of comparative
negligence is very high, which might induce U to conform to the very high standard

10
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in order to shift the whole loss to IN. However, a plausible (sufficient, not necessary)
condition can be put on U’s out-of-equilibrium beliefs, under which Condition 2 is
fulfilled:

Condition 2’: When U believes that the standard of due care for IN is higher than
some level y', then U also believes that the standard for himself cannot be higher
than X(y), where X(y )minimizes x + p(y,x)L with respect to x.

The proof that these conditions are sufficient can be found in Appendix A.

Note that the conditions are sufficient but not necessary. For example, when IN’s
choice of care is dichotomous, it will never be optimal for the court to set a different
standard for IN than the first best, as can be seen by simply noting that if the first best
Is the lower of the two possible care levels, it can be realized by only requiring low
care by IN, and if first best is the higher of the two, it will never be strictly better to
only require a low level of care (since this will of course not implement high care by
IN).

It remains to be analyzed how standards should be set when Condition 1 above is not
fulfilled. It is then challenging for the court to set the standard for IN, as there are
circumstances in which the court should lower the standard for IN compared to the
first best standard as well as other circumstances in which the court should raise the
standard compared to the first best standard. The circumstances differ in terms of U’s
beliefs which are likely to be unknown to the court.

Proposition 3

When the informed party is the injurer and acts first, when the uninformed party
knows the size of the risk, and when Condition 1 above is not fulfilled, it can be
optimal for the court to set a lower or - under different circumstances - a higher
standard than the first best for the informed party

Proof: See Appendix B

The logic can be explained as follows. On the one hand, it can be optimal for the
court to set a lower than first best standard of due care when U expects the standard
for IN to be lower than first best. The point is that if the court sets the standard at first
best, IN might take advantage of U’s belief and exercise the lower level of care that U
expects, whereas if the court sets the standard at a lower level, namely in between the
first best standard and what U expects, IN might wish to adhere to the standard set by
the court rather than take the lower level of care that U expects. On the other hand, it
can be optimal to set a higher standard than the first best when U expects the standard
to be higher than first best, for if the standard is then set equal to the first best, U
might respond with too little care, believing that IN will be liable. If the standard is

11
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then raised, IN might still adhere to the higher standard, and U will then take
adequate precautions, because U will no longer think that IN will be liable.

Proposition 3 implies that when U is aware of the risk, there is no clear presumption
that the court should raise the standard for IN when U is legally ignorant, as one
might perhaps be inclined to assume. The proposition illustrates that setting standards
properly can be complex when U draws inferences based on how IN acts, and IN is
aware of this.

Finally, it may be added that when the situation mentioned above arises where few
claims are raised by the uninformed victims, it can become suboptimal for IN to take
due care at the first best level, and it can then be shown to be potentially optimal for
the court to lower the standard for IN, so as to make it worthwhile for IN to take due
care.

Two real-world cases will now illustrate a tension between Proposition 1 and 2.
While the first proposition directs attention away from how U acts and towards what
IN could have done to prevent an accident, the other proposition provides a reason
not to increase the standard for IN beyond the first best level.

4.2. Two real world cases

In a case™ decided by the Danish Supreme Court, a group of defrauded amateur
investors sued a bank for not having told them that it had not inspected a financial
project on which the investors based their loan from the bank.™* The project turned
out to be fraudulent, and while the bank was not involved in the fraud, the bank’s
name was mentioned in the project in such a way that the investors could perhaps
have inferred, as they claimed to have done, that the bank had lent its reputation to
the project. In its verdict, the Supreme Court sent two signals: One to amateur
investors that they must seek professional advice, and one to banks that they should
inform their customers of their lack of involvement. (Ultimately, however, the Court
did not hold the bank liable).

Applied to this case, the first proposition stresses that it may be futile from an
incentive viewpoint to require amateur investors to seek professional advice or to

% Court case U.2000.577/2H

' Note that this is a duty to warn case; the issue is the extent to which I should be
required to warn U, and how much vigilance should be required of U. Naturally, the
duty to warn literature has already studied the issue of one-sided ignorance
concerning the risk, but the issue here is that of one-sided ignorance concerning the
duty for the seller (typically) to inform the buyer and the duty for the buyer to
become informed.

12
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take some other precaution. To the extent that future amateur investors will not know
the standards, these will not affect their behavior. The first proposition thus directs
attention to the standard applied to IN. The second proposition poses the question of
whether U can be relied on to take proper precautions given the act of care by IN.
However, to suppose that amateur investors will take proper precautions seems
dubious, reflecting the more restrictive assumptions underlying the second
proposition. The proposition relies on the investors believing that when the bank does
not warn them, it must be because the bank is not required to do so, for otherwise the
bank would have had an incentive to do it. If investors think in these terms, they will
be on guard when the bank does not warn them, but investors might of course also be
led to believe (with some probability) that the bank does not warn them, because it
has checked the project and found nothing wrong. Hence, the assumption that the
investors are aware of the existence of a risk or perceive it correctly may not hold. In
essence, investors might not be guided by a standard requiring them to seek
professional advice; some of them might therefore make mistakes and it can therefore
be correct for the court to require the bank to warn customers although this is not the
first best allocation of obligations. Hence, the first proposition arguably has greater
relevance than the second in the context of this case, reflecting that it does not rely on
U being aware of the risk.

As the second example, consider the case of the survival course mentioned in the
introduction. In this case, the first proposition again appears to be relevant, as
standards seem unlikely to become known by future participants. This raises the
question as to the relevance of the second proposition. Arguably, most participants
may indeed take proper precautions, realizing the danger of personal injury.
Moreover, it may enter their minds that the organizer has an incentive to follow legal
standards, and that they therefore bear the risk themselves. In other words,
Proposition 2 is not without relevance in this case, and the standard for IN should
possibly be set at the first best level (realistically taking into account, of course, that
participants may make errors of judgment, etc.).*

4.3. IN is the victim

IN may well be the victim. For example, an insurance company may suffer losses
when an insurance client fills in a questionnaire inaccurately; an employer may suffer

12 The abstract standard tort model (in which no tort case ever arises in equilibrium)
should not be taken too literally; both injurers and victims make mistakes and this
should generally be born in mind when one sets standards; it can e.g. be optimal to
require more care by one party when the other party is likely to make occasional
mistakes.
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losses caused by an employee; or a landlord may suffer losses due to a tenant. This
case will now be shown to differ markedly from the case where IN is the injurer.
The equilibrium conditions for the case where IN is the potential victim and acts
before U are analogous to those stated above for the case where IN is the injurer,
except that the sharing rule distinguishes between the injurer and the victim. As the
first result, it is (weakly) dominant for the court to apply the contributory rather than
the comparative negligence rule.

Proposition 4

When IN acts first as the (potential) victim, it is a weakly dominant strategy for the
court to apply the contributory negligence rule

Proof: See Appendix C

The point is that the contributory and comparative negligence lead to the same
sharing of the loss when U acts with due care as well as when IN acts with due care
while U does not. A difference arises only when both IN and U act with less than due
care. In the latter case, the contributory negligence rule provides sharper incentives
for IN to take due care, since she bears the whole loss when she acts with
contributory negligence. Thus, the contributory negligence rule creates a similar
discontinuity for the victim as the negligence rule does for the injurer, and this
discontinuity increases the ability for the court to control IN’s behavior when IN is
the victim.

Note that it will only be strictly dominant to apply the contributory negligence rule,
when IN is tempted to take less than due care, and U’s response will be to also take
less than due care. Thus, for the rule to be strictly dominant, it must be the case that
IN’s incentive to take due care under the comparative negligence rule is not
sufficient, although by taking care, she will avoid sharing the loss with U. This is
similar to the result above, that it is weakly optimal to apply the simple negligence
rule when IN is the injurer.

An important difference to the case where IN is the injurer arises from the fact that
when U believes that IN will take due care, U will not necessarily have an incentive
to minimize x+ p(y, X)L with respect to x, as he does when he is the victim and

expects IN not to be liable. If U believes that the standard of due care for him is at a
given level, he will tend to take that level of care in order to avoid liability. Thus, U’s
beliefs about standards come to play a greater role. This implies that it will generally
be impossible for the court to implement the first best outcome, in contrast with the
situation where IN is the injurer. Thus, when x(y®) = X(y ™), first best cannot be
implemented, since when vy is at the optimal level, x(y)will then not be. The best
outcome which the court can hope to implement is that which minimizes
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y + x(y)+ p(y,x(y))L, where x(y) is U’s response function. Note that there may be

more than one equilibrium in the game between IN and U, and so there may be more
than one response function, depending on U’ initial beliefs. The following
proposition holds for any such equilibrium response function, x(y), assuming that

when the court seeks to implement ¥, a choice of care exists for U that is higher than
x(y) such that the standard can be higher than x(y):

Proposition 5

When IN is the potential victim and acts first, the outcome, ¥, which minimizes

y + X(y) + p(y,x(y))L can be implemented when y <y + p(y,x(y))L for y<y by
setting the standard of contributory negligence equal to y, and the standard of
negligence for U above x(V)

Proof: Consider whether IN should choose y # y. When IN chooses ¥, her costs are
y, since she takes due care, whereas U will be negligent given that the standard for U
is set above x(¥).When IN chooses y >V, her cost will of course be higher than V.
When IN chooses y < ¥, she will be negligent, and will hence, irrespective of U’s
negligence, bear the cost, y + p(y, X(y))L, due to the nature of the contributory
negligence rule. QED

The idea is to hold U negligent such that IN will have a strong incentive to adhere to
the standard of contributory negligence in order to shift the whole loss to U. Note the
perhaps surprising implication that U should be held liable in equilibrium; outside
equilibrium IN should bear the whole loss whenever IN has violated the standard of
contributory negligence. Note also, however, that the court must know not only
relative costs and benefits of precaution, but also U’s response function which
depends on U’s beliefs, to set optimal standards in this case.

5. Optimal standards when IN does not act first

5.1. IN is the injurer

When IN is the injurer and acts after or at the same time as U, the act of care by U is
determined by U’s beliefs in a Bayesian Nash-equilibrium, and is outside the

influence of both the court and IN. The court should then concentrate on inducing IN
to act optimally given the act of care by U. This can be done by never holding U
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comparatively negligent, and by setting such a high standard of due care for IN that
adhering to it is never optimal for IN, i.e. to essentially hold IN strictly liable*®
(without contributory negligence). IN will then minimize y + p(y, X)L given x,

which is socially optimal. Proposition 6 follows directly:
Proposition 6

When IN is the injurer but does not act first, the rule of strict liability without
contributory negligence is optimal

Naturally, Proposition 6 applies also to the case where IN acts first but U does not
observe IN’s level of care; it applies, in short, whenever IN cannot influence U’s act
of care.

When it is not possible to hold IN strictly liable, the optimal standard for IN may be
either higher or lower than first best. For example, when U will respond with too
much care (e.g. because he is uncertain of what is required of him (Calfee and
Craswell (1986); Shavell (1987))), the optimal standard for IN will be lower than first
best, when care by the two parties are substitutes rather than complements.**
However, for reasons already established, it will generally be optimal not to hold U
liable as doing so will only undermine IN’s incentive to take due care.

5.2 IN is the victim

When U acts first as the injurer, the court should, in theory, never hold U liable, as
never holding U liable will induce the correct response from IN, which is to minimize
the total costs given the act by U, i.e. to minimize y + p(y,x)L given x. This is what

IN will do if IN does not expect U to be liable, whereas if IN expects U to be liable,
IN might take too little care given the act of care by U. Thus, a very lenient
negligence standard (or the absence of liability) will in principle be optimal when U
acts first as the injurer.

Proposition 7

When IN is the victim and acts after U, the absence of liability for U is optimal

13 Again, strict liability can be phrased as a negligence rule with a very high standard,
which avoids the issue of whether U understands the choice of rule (rather than of
standard).

4 See Lando (2007).

16



17

Note the contrast between Propositions 6 and 7: When U is the injurer and acts
second, U should always be held liable, whereas if U is the injurer and acts first, he
should never be held liable.

Naturally, Proposition 7 is mainly relevant when U takes too little care. When U
takes too much care, as he may well do when uncertain about the standard, IN will
know that she bears the residual risk and will hence act appropriately. It is then not
necessary (although still optimal within the simplified model) to set a low standard
for U.

6. U is uninformed also of the risk

So far, the analysis has revealed that when U’s act of care is independent of IN’s, i.e.
when U does not act after IN, it is optimal for the court to put as much of the loss on
IN as possible in order to induce IN to minimize total costs. This follows from
Propositions 6 and 7. This result generalizes to cases where U does not expect there
to be any risk of a loss (and where a duty to warn is ineffective), and where U hence
acts without care, regardless of IN’s act of care. This, of course, is consistent with the
prevailing rule that the seller is strictly liable for a defective product, i.e. for a loss
that the buyer could not reasonably have expected. However, the possibility exists
that the act of care by IN may alert U to the existence of a risk. If so, U’s response
function will be sensitive to the act performed by IN, in which case the advantage of
the negligence rule over strict liability in controlling IN’s act of care may come into
play. Thus, when IN is strictly liable, she might induce too much care on the part of
U, whereas the court can (when well-informed) set the standard for IN at the optimal
level given U’s response function. Note, however, that when IN is the injurer and acts
first, it may not be optimal to set the standard of due care for IN at the first best level
when U is uninformed of the risk, for U may not be alerted to the risk when IN takes
first best care. Thus, the court should possibly set a standard of due care for IN at a
higher level than the first best in order to induce IN to reveal the existence of a risk to
U. In other words, the possibility that U is uninformed of the risk, and that it may not
be a simple solution to simply require IN to inform U of the risk, has implications
only for the cases where IN acts first, and then in the direction of increasing the
standard of due care required of IN either as a victim or as an injurer.

7. Remarks

Two remarks will be made. As the first remark, it can sometimes be clear to everyone
involved, from conventional fairness reasoning or from the logic of cost
minimization, what both parties ought to do to avoid an accident. Courts may wish to
adhere to such standards, either to be fair to the litigant in the actual case, or because
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the court hopes that the general policy of the court to require such acts to be taken can
become known to people. Two comments will be made in this regard: First, whether
the general policy or principle will become known to people acting outside their
profession can be doubtful. In many if not all areas of law, most people know very
little about how the legal system operates.™ Second, it is often not clear which
standards sustain appropriate norms; this is often a question of judgment, of weighing
a disparate set of costs, and, when the weighing is less obvious, both the fairness and
the learning argument is weaker. Still, when applicable, these arguments should be
weighed against the incentive arguments analyzed in this article; for example, they
may strengthen the rationale for the court to maintain first best standards despite the
presence of one-sided legal ignorance, but constrain the applicability of the finding
that IN should bear the loss whenever U’s act of care is independent of IN’s.

As the second remark, people may not know the nature of the negligence rule and
will not draw the inference that IN has an incentive to act with due care to escape
liability. However, note that when U is the victim, acts after IN, and knows the risk,
he should take appropriate care whenever he does not expect to be able to hold IN
liable. It seems realistic to assume that some fraction of those who are ignorant of the
workings of the legal system will not expect to be able to sue the more professional
counterpart, and the result that the standard for IN should be set at the first best level
can then still hold. Moreover, the idea that the negligence rule may dominate strict
liability when IN acts first applies whenever U’s act of care varies in some way with
IN’s, and IN cannot be made to compensate U for a too high level of care induced by
IN’s low level of care. For this idea to apply, it is not essential that U’s response
function is based on a rational inference.

8. Summary

One way of summarizing the main findings is by contrasting them with the simple
logic that the court should let the informed party bear the loss, since the court can
only have an effect on the informed party’s behavior, and should hence seek to
maximize this effect. The error in this view is that when the informed party acts first,
she may not take the correct level of care if she realizes that she can influence the
uninformed party’s act of care. She will then not take into account the higher cost of
precaution that she may cause the other party to bear by lowering her own level of
care (assuming that the informed party cannot be made liable for the uninformed
party’s higher cost of precaution). Therefore, the negligence rule may be preferable,
either the simple negligence rule when the informed party is the injurer, or the
contributory negligence rule, when she is the victim. Moreover, in the former case of

1> See Ellickson (1991).
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simple negligence, the optimal standard may be the first best standard, which induces
the first best outcome under certain not very restrictive conditions. In the latter case
of contributory negligence, it may, contrary to the intuition that the informed party
should bear all the risk, be optimal to always hold the uninformed party negligent in
order to sharpen the informed party’s incentive to adhere to the standard of
contributory negligence. However, when the informed party does not act first, and
hence cannot influence the act of care by the uninformed party, or if for some other
reason U’s act is independent of IN’s, the logic of allocating the loss to the informed
party applies. The court should then apply strict liability when the injurer is the
informed party and should never hold the uninformed liable when the injurer is the
uninformed party. When strict liability is not an option for the court, and the court
must set negligence standards within reasonable bounds, it may be optimal for the
court to either increase or decrease the standard for the informed party as compared
with the first best standard. This applies both when the informed party can affect the
care level of the uninformed and when she cannot; there is thus no presumption,
within the realm of the negligence rule, that the standards should be increased for the
informed party, as long as is the uninformed party can be assumed to understand the
risk. However, when the uninformed party is the victim, he should not be held
comparatively negligent (or the standard should in practice be low), as letting him
bear part of his own loss will have no effect on his act of care, but will diminish the
incentive for the informed party to take care.

Appendix A

Proof that when the court sets the standard at the first best level and the following
two conditions hold:

Condition 1: y® <y + p(y,X(y))L for y<y®
Condition 2’: When U believes that the standard of due care for IN is higher than
some level y', then U also believes that the standard for him cannot be higher than

X(y), where X(y)minimizes x + p(y,x)L with respect to x
the only perfect Bayesian equilibrium is the first best outcome.

The proof is by contradiction: Consider the possibility that the court sets the standard
at y®, and that an equilibrium where y < y "then arises in the game between IN and

U. Two possibilities then emerge. Either U believes the standard is y, or U believes
that the standard is higher than y (U can safely exclude that IN has chosen a higher
level of care than the standard). If U believes that the standard is y, i.e. that IN has
taken due care, U will respond by X(y), and the total cost to IN will then be
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y + p(y, X(y))L. This is higher than the cost of exercising first best care when
Condition 1 is fulfilled, and so this contradicts that y is an equilibrium choice for IN.
If U believes the standard for IN is higher than vy, i.e. if U expects IN to be liable, U
will take a level of care that cannot be higher than X(y), since U expects IN to bear
part of the loss, and X(y) is U’s response when U expects to bear the whole loss. U
might wish to take a higher level of care than X(y) if he would thereby expect to take

due care and put the whole loss on IN, but Condition 2 precludes that U believes the
standard of due care for U to be higher than X(y), so U will not take a higher level of

care than X(y). Given that U takes care at level x < X(y), then

y+ p(y,x)L=y+ p(y,X(y))L, inwhichcase y® < y+ p(y,x )L when

y"® <y+ p(y,X(y))L . Again, it is then better for IN to choose y ”. This contradicts
that there is an equilibrium where IN chooses y < y ™ when the two conditions are
fulfilled. QED.

Appendix B

Proof of Proposition 3, that it may be optimal either to lower the standard or to raise
it compared with first best when Condition 1 is not fulfilled.

The following example shows that it may be optimal for the court to set a standard
lower than first best. Thus, consider the game shown in Table 1 below, where the
informed party chooses between three levels of care, 0, %2, or 1 (as parameterized by
the cost of exercising that level of care), and the uninformed party only chooses
between two levels of care, 0 or 1. The entries in the table are the expected losses,
p(y, X)L, resulting from the alternative care levels selected by the two parties.

X
y 1 0
1 0 Ya
Yo 0.6 1.28
0 0.8 3.1

Table 1
20
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The first best outcome is for IN to exercise level 1 and for U to exercise level 0, the
total cost is then 1.75, which is the lowest attainable cost. It will now be shown that

p(y=1)

p(y=0)

X =0, it is optimal for the court to set the standard y =%.

Proof: Under the said conditions, the equilibrium is the following:

y )=0; y'(¥2)=%; y (0)=0 and

X (y=1)=0; x'(y=%)=0; x'(y=0)=1

0) = _/X7=D_ o (F=Ly=0)=1- _/K7=D_ |
pP(y=0)+p(y=1) p(y=0)+p(y=1)

n (Y =%,y =%) =1. Out-of-equilibrium beliefs can be anything, with the said

restriction.
To verify that this is an equilibrium, consider U’s responses first:
When y =1, U must form an out-of-equilibrium belief. As mentioned above, the only

reasonable belief is that the standard is high, i.e. y =1, since IN will only take care at
level y =1 if the standard is y =1. If the standard is y =1, U will minimize his cost

by choosing x =0, since 3/4 <1, regardless of the standard of comparative
negligence. When y =%, the standard must be y =%, since, according to the

postulated equilibrium, this level of care is chosen only when the standard is y =%,
whereas IN chooses to exercise care equal to y =0 when the standard is different
from Y. When the standard for IN is y =%z, U should optimally choose x=0, again
regardless of the standard of comparative negligence, as 1.28 <1.6. When y =0, the
standard is either y=1or y=0. Ifitis y=1, U’s cost from choosing x=11is 1,
since the standard of comparative negligence cannot be higher than X =1, while the

cost to U from choosing x =0 is 0 given the assumption that U expects the standard
of comparative negligence to be X =0. If the standard is y=0, U’s costs are 1+ 0.8

from choosing x =1 but 3from choosing x=0. The ex-post probability, 7(0), of the
p(y=0)

p(Y=0)+p(y=1)

that the standard is y =1. Hence, the expected cost for U of

when <1.2 and U assumes the standard of comparative negligence is

n(y=1y=

standard being y =0, is: , While the probability is

p(y=1)
p(Y=0)+ p(y=1)

choosing x=1is — p(y=1)_ 1+ — p(7=0)_ (1+0.8), while the
p(y=0+p(y=1) p(y=0)+p(y=1
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Py =1 04 p(y=0)
p(y=0+p(y=1) p(y=0)+p,(y=1
PY=Y 5
p(y=0)

Next, consider IN’s incentives when U’s responds by taking high care only when IN
chooses the lowest possible level of care. The incentives depend on the standard y

but not on the standard X, as will be pointed out. If the court sets a standard y =1,
this provides IN with an incentive to choose y =0, since the cost of her liability is

then only .8 regardless of the standard of comparative negligence. If the court sets
the standard equal to y =%, IN will choose y =% at a cost of %, since if IN chooses

y =0, the cost to her will be .8 regardless of the standard of comparative negligence.
Finally, if the court sets a standard equal to y =0, IN will naturally choose y =0.
Given that IN will choose y =0 when y =1, while IN will choose y =% when

y =%, the optimal standard is y =%, since the total social cost of 1.78 is lower for
the standard y =% than the total cost of 1.8 for the standard y =1 (and the social
cost of the standard y =0 is also 1.8). QED.

expected cost from choosing x =0 is

Hence, the expected cost from choosing x =1 is lower when

Second, it will be shown that it can be optimal for the court to raise the standard in
comparison to first best.

Again, an example will suffice. Consider the following expected losses arising from
an alternative care level (parameterized again by care costs) as shown in Table 2:

X
y 2 1 0
3 0 Y 1
1 Ya 5/6 714
0 Ya 2 10

Table 2

The first best outcome is (y, x) =(0,2), since no other combination of care levels

achieves a total cost of less than 2% . However, it will now be proven that:
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When U’s ex-ante believes that he will not be comparatively negligent and his beliefs
concerning the standards for IN satisfy the following condition:

2p(y=3)> p(y=0)> p(y=3)/7, then the equilibrium strategies are:
y'(3)=0;y(1)=1y (0)=0,x(y=3)=0;x(y=1)=0;x"(y=0) =1, the outcome is
y=1and x =2, and the standardsy =1 and X =0 are optimal.

It will first be proven that the strategies of IN and U are equilibrium strategies given
that X =0. Consider first U’s response when IN chooses y=0:

Given that IN chooses y =0 both when the standard is y =3 and when itis y
Bayesian updating implies that the ex post probability of the standard being y
p(Y=3)
p(y=3)+ p(y=0)

. Given these probabilities, the costs to U of choosing 2,1 or 0

0,
3

when y =0 equals , While the probability that it is ¥y =0 equals

p(y=0)
p(Y=3)+p(y=0)
can now be compared, given that U assumes he is never held comparatively
negligent. The cost to U of choosing 2 equals:

p(y=3) sy PY=0)
p(Yy=3)+p(y=0) p(y=3)+p(y=0)
p(y=3) 1+ pP(y=0)
p(Yy=3)+p(y=0) p(y=3)+p(y=0)
p(y=3) o+ PY=0)
p(y=3)+p(y=0) p(y=3)+p(y=0)
,0(723) 24 p(yzo) (2+1/2)>
p(y=3)+p(y=0 p(y=3)+p(y=0)
p(y=3) p(y=0) ; -
7=3) 1 p(Y=0) 1+ =31 p(7=0) @+ 2);1.e. when 2p(y=3)> p(0).
U prefers 1 to 0 when:
p(y=3) or PY=0  _ p(y=3)
p(Yy=3)+p(y=0) p(y=3)+p(y=0 p(y=3)+p(y=0)
p(y=0)
p(Y=3)+ p(y=0)
Thus, U will respond to y =0 with 1 when 2p(y=3) > p(y=0)> p(y=3)/7 when
he assumes that he will not be held comparatively negligent.
Next, consider U’s response to 1. If IN chooses 1, U can infer that this must be the
standard (since, in equilibrium, 1 is only chosen by IN when 1 is the standard), and U
will hence choose 0, which minimizes his given his belief about the standard of

comparative negligence. Finally, if IN chooses 3, the optimal choice for U is clearly
23

(2 +%2) . The cost of choosing 1 equals:

(1+ 2). The cost of choosing 0 equals:

(0+10). Hence, U prefers 1 over 2

when:

(1+2), i.e. when 7p(y =0)> p(y =3).
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0, since U will realize that the standard must be y =3 and that U will hence carry the

loss; 2 is then the lowest achievable loss.
Consider, in turn, the strategy by IN given U’s response function. Three possibilities
should be compared under the assumption that 2p(y=3) > p(y=0) > p(y=3)/7

when U responds as just indicated:
1. The standard is y =3: It is then better for IN to choose 0 than 3, since the

response to O will be 1, imposing a total cost of 3 on IN. It is also better for IN to
choose 0 than 1, since the total costto 1 is 2%, while the total costto O is 2.

2. When the standard is y =1, it is better for IN to choose 1 than 0, since the cost of
choosing 1 is 1when y =1 is the standard, while the cost of choosing 0 is 2, since

the response to 0 is 1.
3. When the standard is ¥ =0, IN will choose 0, since there is no reason to choose a

higher level of care than the standard.

This verifies the stated equilibrium in the game between IN and U.

It remains to be shown that it is optimal for the court to choose the standards

(Y, X)=(1,0), which lead to the outcome where IN chooses 1 and U chooses 0 with a

total social cost of 2% To see this, note that the outcome is the second best outcome.

Hence, for other standards to be preferable, they must realize the first best outcome.
However, that the first best cannot be realized can be seen as follows. The first best
outcome requires that U responds to IN’s act of y =0 by taking the act x = 2.

However, when U responds in this way, it becomes optimal for IN to choose y =0
also when the standard is y =1 or y =3. Hence, there must then be complete pooling,

which means that U cannot derive any information from IN’s act. When U ex ante
believes that X =0, U will then rather choose x =1 than x =2, when

2+ p(y=0) + D(p(y=1) +1p(y =3) < (2+%2) p(y = 0) + 2(o(Y =1) + p(¥ =3)),
i.e. when p(y=0)<2(p(y =1) + p(y =3)) which is fulfilled when

2p(Y =3) > p(y=0). Hence, the first best cannot be achieved, and the standards
chosen must then optimal. QED.

Appendix C
Proof that the rule of contributory negligence is weakly dominant when IN is the
victim and acts first.

It will be shown that whatever can be implemented by the comparative negligence
rule can be implemented also by the contributory negligence rule.
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Consider an equilibrium under the comparative negligence rule in which y' is
implemented and where the standard of comparative negligence is y. It will be
shown that when vy is preferred to some other y  under comparative negligence, it

will also be preferred under contributory negligence when the standard under
contributory negligence is set equal to y. There are four cases to consider:

A: x(y) and x(y") are both below the standard of due care for U.

B: x(y) is below the standard of due care while x(y") is not.

C: x(y) is above or equal to the standard of due care while x(y") is below.
D: Both are above or equal to the standard of due care for U.

Case A: y cannot be above y, since it will not be worthwhile for IN to take more
than due care when due care is sufficient to put the whole loss on U. There are two
sub-cases to consider:

Casel:y =y

Case2: y <y

In Case 1, there are two further sub-cases: Case 1a: y <y and Case 1b: y >y
Consider first Case l1a: Since y is the preferred choice under comparative
negligence, and the cost to IN when she takes the level of care y isequalto y as U

bears the loss when U is negligent and IN is not, it must hold that:
y <y +@-f(y, x(y),V.X)p(y ,x(y))L, where 1- f is the share born by IN under the

comparative negligence rule. Under the contributory negligence rule, when the
standard of due care is y, the cost to IN from taking the level of care y is y given

that the response from U is the same as under comparative negligence, i.e. the
negligent x(y), while the cost for IN from taking the level of care y <y equals

y + p(y,x(y))L given that IN bears the whole loss when negligent under the
contributory negligence rule. When y <y +(@- f(y,x(y),¥.X)p(y ,x(y))L, it follows
that y <y + p(y,x(y))L, since 1- f <1. Hence, when y' is preferred to y  under the

comparative negligence rule, the case is the same under the contributory negligence
rule.
Consider then Case 1b: When y" >y and y =y under both rules, and U is always

negligent, the whole loss will be on U under both rules when IN chooses y, which
will hence clearly be preferable to choosing y >y under both rules.

In Case 2, where y <y, there are again two sub-cases: Case 2a: y <y and Case 2b:
y >y,

Case 2a: Since vy is the preferred choice under comparative negligence, it must hold
that y +(@— f(y, x(y), V. X)p(y . x(y)L <y +@—f(y ., x(y ), V.X)p(y ., x(y ))L.

Under the contributory negligence rule with the standard of contributory negligence
equal to y, the condition becomes y < y" + p(y",x(y"))L as IN bears no cost when not
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negligent, and IN bears the whole cost when negligent at y". That

y <y +p(y,x(y))L when:

y +@=F(y x(¥), Y, ¥)p(y X(y)DL <y +@~fF(y,x(y), ¥, X)p(y ,x(y )L can be seen by
noting that when:

y +@=Fy x(y), Y. X)p(y x(Y)L <y + Q= f(y ,x(y ), ¥, X)p(y ,x(y )L, then

y o<y + -y x(y), 7. ¥ p(y x(y))L, and then v <y + p(y’, x(y))L, since 1— f <1.
Case 2b: When y" >y and vy is the standard of contributory negligence, and U is
negligent, y must be preferred to y* under the contributory negligence rule, since IN
will bear no part of the loss when she acts with due care (and U does not). This ends
the proof of Case A.

Cases B, C and D follow the same logic. The calculations are almost identical to the
ones just carried out, and are available from the author upon request.
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