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Abstract

Law and economics scholars argue that the common law eviuwesd effi-
ciency. Invisible hand theories suggest that the law is @rilpwdriven by a selec-
tion process whereby inefficient laws are litigated moreuiently than efficient
laws, and hence are more likely to be overturned. But theepeates of judges
also necessarily affect legal change. This paper modelstbeaction of these
two forces to evaluate the efficiency claim, and then appieconclusions to the
evolution of accident law in the U.S. Specifically, it attribs the persistence of
negligence to its efficiency properties, despite its hatieegn initially selected by
judges for a different reason.
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Judicial versus “Natural” Selection of Legal Rules
with an Application to Accident Law

1. Introduction

The common law consists of the body of legal rgtegprecedents) that arise as a result
of judicial resolution of lawsuits filed by privaparties seeking legal redress for harm inflicted
by other parties. For example, victims of accidesgtek compensation for damages caused by an
injurer’s actions, and the rules of tort (accideaty describe the conditions under which such
compensation is due. The common law changes ower but unlike legislation, it is not driven
by interest group politics or by the desire of ¢swo address pressing policy questions. Rather,
it can only respond to those particular disputes tome before judges to be adjudicated. Even
the Supreme Court, which has the ability to dewdeeh casesot to review, cannot determine
the population of cases from which it must choose.

It has nevertheless been one of the central tlegsbs law and economics movement
that the common law has a tendency to evolve iditeetion of efficiency. Initially, this claim
was based on Posner’s argument that because juchgest do much... to alter the slice of the
pie that the various groups in society receivey theght as well concentrate on increasing its
size” (Posner, 2003, p. 252). According to thisspective, the law evolves toward efficiency
because judges actively pursue that goal; in otleeds, the law is judge-driven. Of course, if
judicial preference is the predominant force dmyvihe law, then it will clearly not evolve
toward efficiency if judges systematically purstkes goals-

In response to this problem, economists have geghanother mechanism by which the

law will tend to evolve toward efficiency withoutd conscious help of judges. This theory, first

! Hadfield (1992) argues that even if judges arieieficy-seeking, they lack the information to fotata efficient
rules.



proposed by Rubin (1977) and Priest (197lies on the nature of the common law process
and its tendency to produce a kind of natural $ieleen favor of efficient laws. The basic
argument underlying these “invisible hand” theorgethat inefficient laws will be litigated more
frequently than efficient laws because they imgdasger costs on victims. Thus, inefficient laws
will come before the court for re-examination mbegjuently than efficient laws, resulting in a
higher probability that the inefficient laws wileloverturned, provided, of course, that judges
are not biasedgainstefficiency. The result of this “selective litigah effect” is therefore a
general trend toward efficiency.

Cooter and Kornhauser (1980) formally examined ¢hagm using a Markov model of
legal evolution under the assumption that judgescampletely unbiased. Their results showed
that, although this process will not completelythé common law of inefficient rules in a
steady-state equilibrium (except under special tmms), the selective litigation effect will tend
to increase the proportion of efficient laws. Thedel to be developed in the next section uses a
simplified version of the Cooter and Kornhausenfeavork to examine the interaction between
judicial bias and selective litigation in directifegal changé. Subsequent sections then apply
the conclusions to the evolution of accident lavh@ United States, beginning in the nineteenth

century.

2. Theoretical Analysis
| consider the simplest possible setting in whioéré are only two possible legal rules,
indexed byi=1,2. Let the probability that rulewill be litigated over some fixed time interval be

given bya;. This represents the probability that ruleill be challenged in court by a victim

2 Also see Landes (1971), Goodman (1978), Terreb(i®®1), and Gennaioli and Shleifer (2007a,b).
% For more detailed analysis of this hybrid modeé Miceli (2009, 2010).
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(plaintiff) during this time, thus giving a judgee opportunity to overturn it. As discussed
above, this can only happen if disputes arise under such that plaintiffs find it in their

interest to go to court. In the context of acctdaw, for example, this means that a victim of an
accident files suit under ruien hopes of recovering monetary compensation iohher

losses. | assume that the probability of litigatior both rules is strictly positive; that &>0
anday,>0. (Obviously, ifg;=0 over some time interval, then ruleannot be replaced.)

The behavior (bias) of judges is captured by drametep;, which is defined to be the
probability that a judge will replace rulevith rulej, i,j=1,2. Thus, if a judge confronts a case
involving rule 1,p;2 is the probability that he or she will replacavith rule 2, and 1p;, is the
probability that he or she will uphold rule 1. Likise, if a judge confronts a case involving rule
2, p21 is the probability that he or she will replacavith rule 1, and 1p,; is the probability he or
she will uphold rule 2. The assumption that the law evolves accordira Markov process
implies that the;’s are constant over time.

Let us now suppose that the initial distributioregfal rules is given by={x1,x2}, where
X1 is the proportion of rule 1 angd =1-x; is the proportion of rule 2. Then, after one peéri
where the law evolves according to the above pm@rew distributiony={y1,y2}(where y,=1—
y1) is in place. Thus, for rule 1 we have

y1=x1(1-a1) +Xsai(1-p12) + (1-%1)azPza, 1)
where the three terms on the right-hand side coores to the three ways that rule 1 can emerge
in the second period. The first is when no caseluing rule 1 comes before the court during
the fixed time interval, which means that the petage of rule 1 remaing; the second is when

a case involving rule 1 occurs and the judge ughtiid rule; and the third is when a case

* Thus, in our simple modab,:=1-p:, andp,=1-ps..



involving rule 2 occurs and the judge overturnsrtile (i.e., replaces it with rule 1). A similar
expression exists for rule 2.

The steady-state equilibrium proportion of rul@lénoteds;, can be found by setting
X1=Y1=S; in (1) and solving fos; to obtain

S; = az2P21 (2)

azP21+ta1D12

Similarly, the steady-state proportion of rule 2 is

s, = a1P12 (3)

azP21+ta1D12

These expressions reflect the combined effectsdiial bias (as embodied by thgs) and
selective litigation (as embodied by th&s) in determining the equilibrium proportions bkt
two rules. We now examine how each of these twtnfa affects the direction of legal change.
Consider first the effect of judicial bias. Suppo®r example, that all judges are biased
in favor of rule 1. That ig2:=1 andpi12=0, or, judges confronted with a case involvingral
will overturn it and replace it with rule 1, butethwill uphold rule 1. It follows immediately
from (2) and (3) tha#;=1 ands,=0. Thus, judicial bias will eventually cause the to evolve
completely toward the favored rule, regardlessefrelative litigation rates of the two rules. If
judges are efficiency-seeking, as Posner contehes,this will eventually produce an efficient
common law, but it could also work against effiaerf judges pursue other goals (as will be
suggested below).
Now consider the effect of selective litigationo do so, suppose that judges are

completely unbiased; that i8,=p21=1/2. Then, (2) and (3) reduce to

a

(4)

S =
1 a;+a;

a

Sz = . )

a;+a;

® Note that, as required,=1-s,.



Thus, both rules remain in the population as lanthare is some positive probability that each
will be litigated. The equilibrium proportions Wdiffer, however, depending on the relative
litigation rates. In particular, observe tlsats; asa<a;, i,j=1,2,i#. That is, the rule with the
lower litigation rate will predominate in the populatioRurther, as the litigation rate for rule
falls, the greater will be its proportion in theppation. This reflects the pure selection effect—
the less often a rule is litigated, the smalleheschance that it can be replace by another fuale.
the limit, if a rule is never litigated it canncd beplaced.

In the general steady state as reflected by (2)@ndhe distribution of legal depends on
the combined effects of judicial bias and seleclivgation. Thus, even biased judges are
constrained by the type of cases that come belfi@m twhich limits their ability to shape the
law. Another factor limiting judicial bias is tlstrength of precedent. In some cases, precedent
completely binds judges to past rules, thus prengrhem from changing the law. However,
precedent is rarely completely binding, especidlityhas not persisted for a long time (Landes
and Posner, 1976).In that case, one can show that precedent wilaffect the direction of
legal change, only the speed at which it will oc@diceli, 2009)! Intuitively, as long as there is
a positive probability that judges will overturrepedent, the evolutionary forces described
above, and in particular, the steady state didiohwf legal rules, will not be affected. This

claim is formally proved in Appendix 1.

3. Application of the Model to Accident Law in theU.S.
This section applies the above model to the devedop of accident law in the United

States, beginning in the nineteenth century. Tledg@minant common law rule governing the

® Also see Miceli and Cosgel (1994) and Gennaiddi Shleifer (2007a), who examine the factors thiscaa
judge’s decision of whether or not to overturn eqadent.
" See Appendix 1 for a formal demonstration.



assignment of liability for unintentional accidestace that time has been negligence (Posner,
1972, p. 29), which imposes on parties engagesky activities a duty to take reasonable care
to avoid accidents. Failure to meet the due stahslabjects a party to the threat of liability for
any damages that his or her negligence may hawedain contrast, an injurer who meets (or
exceeds) the due standard avoids any liability.

Negligence only emerged as a separate componéort ddw, however, during the early
to mid- nineteenth centuf\yPrior to that time, claims for negligence wereiied to certain
“public” callings, such as common carriers, innkaesp blacksmiths, or surgeons, who were
contractually obligated to provide proper servibe, breach of which subjected them to liability;
or to sheriffs, who were held negligent when thibkgveed debtors to escape custody. In none of
these areas, however, did negligence carry the madeaning of a failure to take due care—
rather, it connoted “nonfeasance;” that is, faillr@erform a pre-existing, usually contractual,
duty (Horowitz, 1992a, pp. 86-87). The broadetmeaf accident law—so-called accidents
between “strangers”—was governed by strict ligjilthich subjected unintentional injurers to
liability for any accidents that they caused. Tise of the modern concept of negligence,
meaning the failure to take due care (i.e., todiddult”), coincided with the onset of the
industrial revolution and the consequent explosibaccidents caused by machinery and
railroads.

Given this account, we are interested in why megice emerged at that time, and also
why it has persisted in most areas of tort lawaithé present day. The following sections
address these questions in light of the above nafdebal change.

3.1. The Emergence of Negligence: The Horowitz Hhgsis

8 See, generally, Keeton, et al. (1984, pp. 160-a6t)Horowitz (1992a, pp. 85-99).
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Perhaps the most famous account of the rise digeage in the nineteenth century is
attributable to Morton Horowitz (1992a), who argukdt judges consciously adopted the rule as
a way to subsidize economic growth, especiallyr#iileoads, at the onset of the industrial
revolution? By replacing strict liability with negligence,gtargument goes, judges allowed
business enterprises to avoid liability for accideas long as they took reasonable care to avoid
them. Businesses thereby received an implicitidylzd the expense of accident victims.

The key element of this hypothesis for our purpasehat this change was driven by
judges. Prior to the nineteenth century, judgssm@sally viewed the common law as a fixed and
static set of doctrines that were not meant toespolicy ends. Predictability of the law was
paramount. However, “[a]s judges began to conceivammmon law adjudication as a process
of making and not merely discovering legal rulégytwere led to frame general doctrines based
on a self-conscious consideration of social anchesoc policies” (Horowtiz, 1992a, p. 2). In
the area of accident law, that end was promoticgcohomic development, and the means by
which judges sought to achieve it was by limitihg exposure of firms to liability for damages
that arose as part of the normal course of businésde sure, businesses were still responsible
for taking reasonable precautions to avoid accigletd they were held liable for any accidents
that their failure to do so caused, but the inniovabf the negligence rule was to absolve them
of liability for those accidents that inevitablyaered even when they were exercising
reasonable care. As a result, “[a]fter 1840 thegiple that one could not be held liable for
socially useful activity exercised with due caredirae a commonplace of American law”

(Horowitz, 1992a, p. 99Y

° See especially Chapter Il of Horowitz (1992a).
19 Oliver Wendell Holmes, in his classic treatisetiba common law (1963 [1881]), provided the intetlliet basis
for this change, principally by arguing for an dijee standard of negligence (Horwitz, 1992b, p4)12
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The Horowitz Hypothesis clearly reflects a viewttlort law evolved in the nineteenth
century predominantly as a result of judicial biather than selective litigation. As the model
showed, although the selection effect and precemjgrate as limiting factors on the ability of
judges to shape the law, if the bias of judges$rang enough, it will eventually predominate,
yielding a corner solution in which the favorederprevails. This story seems to describe rather
well the development of accident law during thesteé@nth century, and the eventual triumph of
the negligence rult:

Even if one accepts Horowitz hypothesis as afaegion for the emergence and
eventual predominance of negligence law in thetegr@h century, however, it seems
implausible to argue that common law judges havgigcoed to promote negligence as a way to
subsidize business. As Posner (1972, p. 29) niaeyg,0occasion for subsidization has long
passed.” If anything, the balance of interestsdnasg toward accident victims, and in the area
of products liability, at least, the law has cop@sdingly swung back toward strict liability
(Epstein, 1980; Landes and Posner, 1985ylost other areas of accident law, however,
continue to be governed by negligence principlBse question is why this is so. In the absence
of systematic judicial bias in favor of negligentiee above model of legal change implies that
selective litigation should have become the dontif@ice. The next section posits why this has
resulted in the persistence of negligence.

3.2. The Persistence of Negligence: Posner and Hand

HBut see Posner (1972, p. 30), who suggests thegligence rule may not have subsidized industrpabse, as
long as businesses were encouraged by the rubwéstiin optimal safety, the they had to fully bdeer cost. What
Posner ignores, however, is that, because injarerabsolved of liability, they may overinvestlie tactivity itself,
even though they do so in a “safe” way. For exanplrailroad may run more than the efficient nundierains,
even though each train is equipped with all necgssafety devices. In contrast, strict liabilitylwiesult in the
efficient activity level because businesses wileinalize the full damages that they cause andtinil choose both
the efficient safety and activity levels. (See,daample, Shavell (2004, pp. 196-199).) Posned32f. 254-255)
later recognized this point.

1250me have argued that the trend toward stricilitizin products liability in fact reflects an drefficiency bias
(Priest, 1988; Viscusi, 1991).



As noted above, theories of legal change baseslypon selective litigation (invisible
hand theories) assert that the law will evolve talhefficiency because inefficient laws will tend
to be litigated more frequently than efficient lawsus allowing them to be weeded out of the
population. Although the model showed that thscpss will not generally result in complete
dominance by any one rule, the less-litigated, (mare efficient) rule will increase
proportionately in number (see equations (4) and (bhe persistence of negligence in the
absence of judicial bias therefore makes sendagrcontext if it is in fact an efficient rule for
allocating accident costs.

Posner (1972) was the first to argue that negligesenore efficient than strict liability
in the sense that it results in lower accidento3the basis for his argument is the formalization
of the ordinary care standard famously offeredingé Learned Hand in the casd 8. v.

Carroll Towing Co*® According to the so-called “Hand test,” the deteration of negligence is
based on three factors: the probability that andaot will occur P), the damages, or loss, in the
event of an accidenL}, and the burden of precautions necessary to ptelre accidentR). If

the burden is less than the expected damag&s;Pi, then a defendant who failed to take the
necessary precautions should be held negligentieabéf the reverse is true, B»PL, then the
defendant should not be held negligent. As it tunms this standard, properly interpretéd,
creates exactly the right incentives for injur@snvest in efficient accident avoidance.

Suppose, for example, than an injurer can avoidcaident by spending $100 on some
safety measure or by otherwise being careful, wageifehe does not invest, there is a one in four
chance of an accident that would cause damages00fth the victim. Is it efficient for the

injurer to invest in the safety measure? The angswaes since, by spending $100, he can avoid

13159 F.2d 169 (2d. Cir. 1947).
14 Specifically, the® must be interpreted as the probability that amdaet would occur if the precaution in question
were not taken. In other words, it is the amobat the precautioreduceshe probability of an accident.
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an expected cost of $125 (=.25x$500). If, in castirthe damage from an accident is only, say,
$300, but everything else is the same, then it dioat be efficient for the injurer to invest the
$100 because by doing so he would only save $2%%$300) in expected costs. The point is
that in situations where some accident risk isitaéle, either the cost of accident prevention, or
the cost of accidents, must be incurred, and efficy dictates that it should be the lesser of the
two costs. Some accidents are therefore “effitienthe sense that the cost of preventing them
is higher than the expected loss.

Now consider how the Hand test for negligencetesean incentive for injurers to make
efficient safety decisions. Suppose initially ttreg above precaution is efficient (that is, theslo
from an accident is $500). SinBe&PL in this case, the court will find an injurer neglig if he
failed to invest in the safety measure and an aotidccurs. The expected liability for the
injurer at the time he must make his decisionésdfore $125. The injurer knows, however, that
by spending the $100 on accident prevention, heagaiu any future liability. Thus, he will
clearly invest in precaution because by spendirfip $fe avoids an expected cost of $125.

Now suppose that accident prevention is not effic(i.e., the loss from an accident is
only $300). Sinc&>PL in this case, the court witiot find the injurer negligent if he failed to
take care and an accident occurs. He thereforadhagentive to invest the $100 in accident
prevention because he gets no benefit from doingdgm@in, he makes the efficient choice. Itis
easy to show that the efficiency of the Hand tgstreds to more general settings where
precaution is continuous and there is some resiiklabf an accident when the injurer invests in
efficient accident precaution.

The preceding argument has shown that a negligeheereates efficient incentives for

injurers regarding accident prevention. It does Ity creating a threshold of behavior—due
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care—that shields injurers from liability if theyet that standard. Injurers thus have a strong
incentive to do so. Of course, strict liabilitpalinduces injurers to invest in efficient accident
prevention, but it does so by imposing on thenfitidiability for any accident losses that they
cause. Injurers therefore cannot escape lialtiltyaking efficient (ordinary) care, but they still
have an incentive to do so in order to minimizertbeerall exposure to accident costs
(prevention plus liability).

The argument to this point has established thgligence and strict liability are equally
effective in regard to efficient injurer precautjdout the claim above was that negligence is
superiorto strict liability in terms of minimizing accidéenosts. To establish this, it is necessary
to introduce the role of victim precaution. In maocident settings, victim care is at least as
important as injurer care in reducing accident.riblr example, drivers should stop and look
both ways at railroad crossings, and consumeraiderous products should only use them for
their intended purposes. In these contexts, deetdbilateral care accidents,” imposing all
liability on injurers is not generally efficient b&use in that case victims have little or no
incentive to be careful. In contrasig negligence rule creates incentivesloth injurers and
victims to invest in efficient accident preventton

The reason for this striking result can be seeolésvs. As demonstrated above, the
due care standard creates a strong incentive jimens to meet the standard in order to avoid
liability, which implies that any accident lossesl wemain on the victim. And since victims
rationally anticipate that this will be the cadesyt have an incentive to invest in efficient
accident prevention so as to minimize their expetiseses. The negligence rule thus induces

efficient prevention by both injurers and victimschuse it combines two methods for creating

15 Brown (1973) was apparently the first to demorsetthis result. Also see Shavell (2004, pp. 182)}19
Appendix 2 provides a simple proof.
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efficient incentives—namely, it sets a thresholeeleof care that allows the injurer to avoid
liability by meeting the threshold (as shown abgaad it simultaneously imposes full damages
on the victim®®

The preceding argument has established the supgbnegligence over strict liability
for minimizing accident costs. This suggests thiabth rules exist in the population, selective
litigation implies that cases involving negligersteuld come before the court less often than
cases involving strict liability. As a result, tiggnce should become (or remain) the dominant
legal rule, absent the existence of a judicial bigainst it. This forms the basis for the
persistence argument advanced above.
3.3. Negligence and “Exaptation”: Gould and Holmes

As a final component of the argument, | wish ellie persistence of negligence law to
an interesting phenomenon in biological evolutioat tconcerns the survival of characteristics
that have outlived their initial function, only &sume a new one. In standard Darwinian theory,
the utility of a structure in an organism’s struggr survival is usually also the reason for the
origin and continued existence of that structuteatTs, the structure emerges and is shaped by
natural selection to serve the current adaptiveqae. However, in discussing some of the
difficulties with his theory in Chapter 6 of the7ZBedition ofThe Origin of Specie®arwin
himself noted the possibility of a disconnect betwéhe original function of a structure—that is,

the reason for its initial selection and survivalrdats current usefulness: “In considering

18 Negligence law often supplements the due starfdaidjurers with a corresponding standard for i,

referred to as contributory negligence. (Bewvies v. Mannll East 60 (K.B. 1809). Under contributory
negligence, failure of victims to meet the due d&ad of care prevents them from recovering dameegesrdless of
the injurer’s care level. The logic of this rutethe same as that for the Hand test, and it gigitaeates a powerful
incentive for victims to invest in efficient accitteprevention. In terms of efficiency, howeveration of a due
standard for victims is redundant since, as we liasteseen, the “simple” negligence rule which oedyablishes a
due standard for injurers is adequate to createiesft bilateral incentives. Landes and Posner 7198 76) offer an
efficiency argument for contributory negligence.
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transitions of organs, it is so important to beamind the probability of conversion from one
function to another” (Darwin, 1936 [1872] p. 13CQould and Vrba (1982) proposed the term
“exaptations” to describe such converted structures
Vrba and | proposed that features co-opted farreeat utility following an origin for a
different function (or for no function at all) balked exaptations—that is, useful (or
aptug as a consequence @ their form—in contrast to adaptations, or feasudeectly
crafted for their current utility (Gould, 2002,12232, italics in original).
Once a form has been co-opted (or exapted) innhis it generally undergoes further selective
refinement in its new function, thus often obscgran erasing the reason for its origin.
Darwinians have used the notion of exaptation foaR, for example, how complex organs
(like eyes) could have arisen by incremental stagesequired by natural selection. (See, for
example, the lengthy discussion and examples peoviy Gould (2002, Chapter 11).)

We have already noted the relevance of selectigumaents for explaining the evolution
of the common law. It is therefore not surprisihgttthe concept of an exaptation can be found
there as well. As Holmes (1963 [1881], p. 32) datehis treatise on the common law,

[1]t will be found that, when ancient rules maintéghemselves, ... new reasons more

fitted to the time have been found for them, arad they gradually receive a new

content, and at last a new form, from the groundsttich they have been transplanted.
Holmes illustrates this principle with the claimathmodern notions of civil and criminal liability
for wrongful harms are rooted in the primitive motiof vengeance. Although retaliation and
vengeance may have been functional ways of dewlitigcriminal acts in primitive society
where public institutions did not exist to appreth@md punish wrongdoers, such a system would
obviously not be efficient in modern society be@aakthe high level of violence it entails. It

has therefore been replaced by our current pubdighycriminal justice system. Still, vestiges of

such primitive notions as proportional punishmemt ¢ye for an eye) and liability for damages

13



exist in modern legal systems, though they are gemerally justified on compensation or
deterrence grounds. (See, for example, Posner ({3&ter 8) and Adelstein (1981).)

The discussion in the preceding sections suggfests similar argument can be applied
to negligence law. In particular, | argued abdw the concept of negligence was initially
“selected” by judges because of its usefulnessirsying their goal of subsidizing infant
industries during the nineteenth century. Thug, might characterize the initial emergence of
negligence as having been due to “artificial” setatby judges. However, once the concept
had outlived its usefulness for this purpose, “retuselection took over and co-opted
negligence for a different purpose—namely, minirti@@aof accident costs. The continued
persistence of negligence during this phase ofugawl (and up to the present) can therefore be
largely attributed to its efficiency properties,iatihwere only coincidentally related to its initial
value for subsidizing industry. In this sense, oae argue that negligence has survived as a

legal example of exaptation.

4. Conclusion

Law and economics scholars have advanced the ptgpahat the common law, by
which they mean the body of precedents that emsifiate judicial decisions, evolves toward
efficiency. Early theories centered on the behaeigudges based on the argument that they
preferred efficient rules, but more sophisticatemtigls emphasized the invisible hand nature of
legal change. The argument usually runs as follbesause inefficient laws impose larger costs
on individuals than efficient laws, they will béidiated more frequently, thereby allowing judges

more opportunities to evaluate and (possibly) awrarthem. Thus, as long as judges are not
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biasedagainstefficiency, inefficient laws will tend to be repked by efficient laws. This
process is referred to as selective litigation

Recent models of legal change have sought totredince judges into the process in
order to evaluate the combined effects of judibiak (artificial selection) and selective litigatio
(natural selection) on the evolution of the lawhisTpaper used a simple Markov model to
formalize the interaction of these two effects.e Wonclusions were then applied to the
evolution of accident law during the nineteenthtagn In particular, the paper argued that
according to the conventional account, negligennsédrose as the predominant rule for
allocating accident costs because judges consgisasight to insulate businesses (especially
railroads) from liability in an effort to promote@omic development during the early stages of
the industrial revolution. However, the persiseentnegligence long after any reason for
subsidization had expired can only be attributethéoselection effect, which favored negligence
over competing rules because of its efficiency progs. This argument for the survival of
negligence is similar to the concept of exaptatmhbiological evolution, whereby a
characteristic outlives its initial function buttlsen co-opted for another one because of its

adaptive value.
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Appendix 1.

This appendix shows the impact of precedent oretioéution of legal rules. L& be the
probability that a judge follows precedent by uphad the existing legal rule, regardless of his
or her personal preferences. Thiegsl means that the precedent is completely bindmgidges
and the law never evolves, wher&a means that precedent is not binding at all aedaw
evolves according to the model in the text. Initliermediate case whereR<1 (i.e., precedent
is partially binding), the law will evolve more sity than if R=0, but it turns out that the steady
state equilibrium is unaffected. To show thisenibtat when precedent matters, equation (1),
which shows the proportion of rule 1 after one paof litigation, becomes

y1=X(1-a1) + xsai[pr2R+ (112)] + (1-X1)azp21(1-R). (A1)

Precedent enters this expression in two ways; firptevents some judges from replacing rule 1
with rule 2, thereby increasing the frequency ¢ ru(second term on the right-hand side); and
second, it prevents some judges from replacing2wigth rule 1, thereby reducing the frequency
of rule 1 (third term on the right-hand side). &lthat ifR=0, (A1) reduces to (1), while R=1,
y1=x1 (i.e., the law never changes). Generally, forRr¥, (A1) can be solved, as in the text, for
the steady state frequency of rule 1. The regultxpression turns out to be identical to that in
(2); that is,s; is independent dR. This proves the claim in the text that precedasiong as it

is not strictly binding, has no effect on the dimition of legal rules. A largeR will, however,

slow the rate at which the law approaches the gtsiaie.

Appendix 2.

This appendix proves the efficiency of the negliggerule in bilateral care accidents.
Consider the following simple accident model, arajly due to Brown (1973). Let

p(x,y) =the probability of an accident;

X = spending on precaution (care) by the injurer;
y = spending on care by the victim;

L = loss in the event of an accidént.

Assume thap,<O0, px,>0, py<0, andp,,>0. Thus, care by both injurers and victims reduce

accident risk, though at a decreasing tateThe socially optimal choices gfandy minimize
expected accident costs, given by

X+y+pxyL (A2)
The resulting first order conditions, which jointhgterminex* andy*, are
1+plL =0 (A3)

1+plL=0. (Ad)

7| treatlL as fixed, but in a more general model, it woukbalepend or andy.
181t is also usually assumed thm>0, reflecting the fact that care by injurers aidims is substitutable.
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Now consider the incentives of the injurer andimaunder strict liability and under
negligence. First under strict liability, the ingu is liable for the full amount of damages in the
event of an accident, so he choosés minimizex+p(x,y)L, takingy as given. His reaction
function,x*(y), thus solves (A3) for any, implying that he chooses the efficient level afec
conditional ony. As for the victim, because she is fully compeeddor her losses, she will
choosey=0. Thus, the Nash equilibrium is*(0),0), which is inefficient.

Now consider the negligence rule, where | asswanéas(typical) that the due standard of
care is set at the injurer’s efficient level, To prove that the Nash equilibrium involves
efficient care by both parties, assume initiallgtty=y*. The injurer’s best response is therefore
x* since he thereby avoids liability, artkx*+p(x*,y*)L <miny«+ X+p(X,y*)L. (Obviously, the
injurer would never choose>x* in this case.) Now let&=x*. Since the victim knows that the
injurer avoids liability, her best response is hoasey to minimizey+p(x*,y)L, which yields
y*(x*)=y* . This proves that both the injurer and victinoabe efficient care in a Nash
equilibrium under negligence.
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