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Abstract

Economic models of negligence ordinarily involve a singkenslard of care
that all injurers must meet to avoid liability. When injusadiffer in their costs of
care, however, this leads to distortions in their care amicThis paper derives
the characteristics of a generalized negligence rule tiddes injurers to self-
select their optimal care levels. The principal featurethefrule are (1) the due
standard of care is maximal, and (2) liability increasesigedly as injurers depart
further from this standard. The results are broadly coaaisivith the gradation
in liability under certain causation rules and under corapae negligence.
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On Negligence Rules and Self-Selection

1. Introduction

The economic model of negligence beginning withvrd1973) has generally
focused on the case of a single injurer and asiefficient standard of cafeln reality,
of course, injurers have different optimal careels\arising from variation in their costs
of care. Actual negligence law nevertheless gdiyesats a single due care standard (the
reasonable person standard) to which all injurarstroonform, the argument being that
the allocative savings from setting individualiztdndards would be more than offset by
the cost of ascertaining individual costs of care &iloring standards to those
differences (Landes and Posner, 1987, p. 127).

It does not follow from this argument, however ttaetual liability rules make no
provision for variation in injurer or victim costé care. For example, Rubinfeld (1987)
has argued that when parties to an accident différeir costs, and these differences are
unobservable to the court, it may be possiblertectire the liability rule so as to induce
the parties to sort themselves out by mearselifselection Rubinfeld specifically
focuses on comparative negligence and shows hogrétrial increase in liability as
parties depart further from the due standard divesh an incentive to choose their
individually optimal care levels rather than clustg (or “pooling”) at the due standard,
as happens under standard negligence rules.

Recently, Bar-Gill and Ben-Shahar (2003) have satgyl that, while Rubinfeld’s

argument is not wrong, it does not represent aypsrge argument for the superiority of



comparative negligence because other negligenes caln also induce self-selection.
Specifically, if injurers meet the due standaraafe under a “simple” negligence rule,
then victims bear their own losses and hence chibeseindividually optimal care

levels. Thus, victim self-selection occurs. Sarly, if victims meet the due standard
under a rule of strict liability with contributornegligence, then injurers are fully liable
and hence self-select their optimal care le¥elhe problem with these examples, of
course, is that only the party facing liabilityfsetlects, thus bearing out Rubinfeld’s
original point that negligence rules with a singlandard of care cannot induce self-
selection by the party to whom the standard appleesuse of the tendency to cluster at
the standard.

This paper re-examines the relationship betweehgsge rules and self-
selection in an effort to clarify the conditionsden which various forms of negligence
can and cannot achieve efficient sorting. | fsfsbw, contrary to the above claim, that
negligence rules with a single due standadinduce self-selection by the party to
whom the standard applies, but only if two condi@re met. First, the standard must
be equal to the optimal care level of the partyhwiie lowest cost of care (i.e., it must be
“maximal”), and second, all parties with higher tsosiust find it optimal to violate the
standard. Because there is no way to guaranteéhthaecond condition will be
satisfied, however, | go on to derive the charasties of a generalized negligence rule

thatalwaysinduces self-selection. The key feature of sudhiais that it does not entail

! For elaborations, see Landes and Posner (19873laanell (1987). The legal counterpart of the

economic model of negligence is the Hand test. L58ev. Carroll Towing159 F.2d 169 (2d Cir. 1947).

2 The outcome under negligence with a contribut@gligence defense would be the same as under simple
negligence because, once the injurer meets thetdndard, the victim is fully liable, regardlessadfether

or not she met the contributory negligence standard



an abrupt jump in liability when the due standardiolated but instead involves a
gradual increase as care departs further fromtémelard.

It will be apparent that a fully efficient sortimgle is not feasible owing to the
high informational requirements. Thus, the pradtimport of the analysis involves
identifying features of actual tort law that promeself-selection. In this sense, the
results of the model echo Rubinfeld’s argument albomparative negligence, and also
suggest how certain causality limits in tort lam d¢ee interpreted as self-selection
devices’

2. TheMode

To keep the analysis simple, | consider a unildtzaee model in which injurers
differ in their costs of care. (I suggest belowtttie results should also extend to the
bilateral care case.) In addition | employ a greghapproach to make the results as
transparent as possible.

Let the expected accident costs caused by injurer

Gix + p(x)D, (1)
wherec; is his cost of care is his level of cargy(x) is the probability of an accident
(p'<0, p">0), andD is the victim’s damage. Optimal care for injuredenoted*,
therefore solves the first-order condition

¢ +p'(x)D =0, (2)
from which it follows that injurers with lower casof care should take more cére.

Injureri’s actual choice of care will depend on his liailn the event of an

accident, as dictated by the liability rule, That is, injurer will choosex, to minimize

3 See the discussion in Section 3 below.
* Specifically, differentiating (2) yield&*/ 6c;=— 1/p"<O0.



cix + p(x)L, (€))
whereL; may depend owr;, which we assume is observable to the courtollbws from
(1) and (3) that a rule of strict liability (i.d.;=D for all i) will induce all injurers to self-
select their individually optimal care levels. efuestion is whether this same result can
be achieved under a negligence rule. One wayttbah is if the court is able to observe
each injurer’s cost of care and set individualigeghdards. In most cases, however,
information costs preclude this strategy, forcing tourt to set a single standard for all
injurers® If that standard reflects the “average” injurextssts (as under the reasonable
person standard), then two sorts of inefficienaidkresult: first, injurers with optimal
care levels above the due standard will adjust ttegedownto the standard, resulting in
too little care; and second, injurers with optiroate levels just below the due standard
will adjust their careup to the standard, resulting in too much care. @ujlyrers with
optimal care levels well below the due standard kmbwingly violate the standard and
choose their optimal care levels (Landes and Pp488i7: Chapter 5). Thus, some self-
selection occurs, but the outcome is not first-besause of the pooling of injurers at the
due standard.

The preceding seems to imply that when the camhot observe differences in
injurers’ costs, a negligence rule with a singbnsdiard (“simple negligence”) cannot
achieve the first-best outcome (perfect separatidimjs conclusion, however, is not
necessarily true. To see why not, consider a gegtie rule with a single due standard

equal tax . That is, let



x|

0, ifx >
L = (4)
D, if ;< X,
Also, suppose injurers vary discretely in theirtsad care as follows:
C1>Cp> ... >Cy, 5)
implying that
X1¥ < Xo* <Ll < XN (6)
In this setting, the rule in (4) will result in ect separation of injurers if two conditions
are met: (i) the due standard is set at the optaua level of the lowest cost injurer
(i.e.,Xx =x\*), and (ii) all injurers besides the lowest cogtrer find it optimal to violate
the due standard.

We prove this assertion graphically as followstsFiuse (3) to derive the slope

of the iso-cost curves for a tyganjurer in (,X) space:

(7)

Note that this expression is positive when thergs costs are decreasing-p'L<0)

and negative when his costs are increastr@'(>0). Thus, iso-cost curves are inverted
U’s with the peak at the point where the injurests are minimized. Further, costs are
decreasing as the curves shift down and to théileff toward lower values afandL),

and the peaks also shift left, as shown in Figur@Hus, the peak occurs at injurar
optimal care level whehi=D but at lower care levels for dlj<D.°

Finally, note that

®>When an injurer’s costs differ from the averagespe in an obvious (observable) way, as in the ofise
blind people and certain professionals, the coamtand does employ a different standard (Landes and
Posner, 1987: p. 127). We therefore focus on oabkese the court cannot distinguish among injurers.

® We restrict attention to liability rules with<D.



i(%j:__l<o, (8)
oc\ dx p

which implies that the slopes of the iso-cost carfgg higher cost injurers are smaller. It
follows that the curves for any two types of injgrean intersect only once ib,X)

space. For example, Figure 2 shows the iso-casesdor two types of injurers and

i+1, whereci>ci.1. This “single-crossing property” is a crucial iga of all problems
involving self-selection (Cooper, 1984).

Now consider Figure 3, which shows the iso-coste&sifor the lowest and next-
to-lowest cost injurerd\ andN-1, respectively) for the case where the due standa
maximal (i.e.X =xy*). Each of these injurers can either choose tetrttee due standard
and avoid liability (the point (O«*)), or select some lesser level of care and falte fu
damages. Clearly, injuré& minimizes costs by meeting the due standard (dgivanthis
is his cost-minimizing level of care anyway), bok the case shown, injurbk-1 faces
lower costs by violating the due standard and cingdsis optimal care leveky..*. This
is true because his iso-cost curve through p@nky-,*), labeled 1G.; in Figure 3, is
lower than his curve through (€,*), labeled IG,.1’, indicating that the former point
entails lower costs. It should be clear thatyrtiori, all injurers with higher costs prefer
their optimal care levels and full liability to tldeie standard. As a result, perfect
separation occurs.

This conclusion shows that self-selecte@n be achieved under a simple

negligence rule as long as the due standard lEgeEenough that all but the lowest cost



injurer chooses to violate it. In equilibrium, thore, the rule essentially becomes one
of strict liability, which we have seen always ites self-selectioh.

Setting a maximal standard, however, doeggnatanteeperfect separation (i.e.,
it is a necessary but not a sufficient conditiomp illustrate, consider Figure 4, which
shows a case in which injurl-1 prefers to meet the due standard (still s&t’gtrather
than to choose his individually optimal care levkl.this case, injurefd—1 andN pool
at the due standard, and perfect separation ddexoor. Algebraically, this outcome
arises because for injurbiF-1, cyaXn® < CnaXn1® + pOn-*)D, or

Cn-(XN* =X N-1F) < P(%n*)D. )
Note that this condition becomes more likely thasel are the optimal care levels of the
lowest and next-to-lowest cost injurers, thus mgkhre due standard more attractive. It
follows that the separating outcome in Figure dunexs a sufficient “distance” between
Xn* andxy-1* so that condition (9) does not hold.

However, when condition (9) does hold, perfect s&fen can still be achieved
by modifying the negligence rule in a particulanyw&pecifically, starting from the
maximal due care standard, liability must incregrselually from zero as injurers choose
progressively lower levels of care. This changmielates the discrete drop in liability at
the due standard, thereby reducing the attractsgeteehigher cost injurers of adjusting
their care levels upward to the standard. Totilaie, return to Figure 4 and note that, in
order to avoid pooling at the due standaggt)( it is necessary to reduce the cost to
injurer N—1 of choosing«.1* rather thamy*. This is accomplished by settimg upper

boundon the injurer’s liability from choosingy.1* such that he is just indifferent

" This point isalso recognized by Bar-Gill and Ben-Shahar (20@3458-459).



between choosingy.1* andxy*. The resulting upper bound is shownlhy'™*in Figure
4 and is defined by the equation

CN-XN* = CndXna® + PO )L™ (10)
Thus, for any liabilityLn.1 < LN, injurerN-1 will prefer his optimal care level to the
due standard.

At the same timd, .1 cannot be set so low that the lowest cost inj(ingurer N)
finds it cost minimizing to violate the due stardlaresulting in a pool ag.1*.
(Obviously this would happenlify1=0.) To prevent this, there must also Heveer
boundonLy.; so that injureN is just indifferent betweex\* andxy..*. This lower
bound is shown by, " in Figure 4 and is defined by the equation

CXN* = Ot + POR* )L (11)
Together, equations (10) and (11) define the botmrdsability corresponding ten.1* so
as to maintain separation of injuré&t@andN-1.

Next consider injureN-2. The problem now is to maintain separation leetw
injurersN—1 andN-2; that is, to ensure that injuidr-2 choosesy2* and injurerN-1
choosesw.1*.? To do this, suppose that the actual level ofilittassociated withg.1*
is Ln1*, @s shown in Figure 5, whetg.;* is betweenL " andLy"* as required above.
Figure 5 also shows the iso-cost curves for ingietl andN-2 through the point
(Ln1*, Xn™). Based on the above logic, these curves défiegange of liability that
maintains separation between injurliks2 andN-1. Specifically, for anynU [LVZ,

Lu™?, injurer N-2 prefers care ofy.>* to xy1*, and injurerN-1 prefers care ofy.1* to

8 This assumes, as is conventional, that when jheeinis indifferent, he chooses the care levedrided
for him.

° It is possible to prove that the conditions gutzaing self-selection between injuréts2 andN-1 are
sufficient to maintain separation betweén2 andN. (This is a consequence of the single-crossing



xn-2*. Further, note that the bounds imply that injuxe-2 will generally face greater
liability than that imposed on injurét-1 at his optimal care levé&l but still less than the
victim’s full damages (giveh,"?<D).

If we repeat this process for injurers with ingieg costs of care, the bounds for
liability will continue to shift upward until thegventually encompass the victim’s full
damages. That is, for some injujeN, it will be the case thd&2U[L/, Ly/]. When that
happens, liability for injurey and all higher cost injurers can be sddaand they will
self-select their optimal care levels. The logitdentical to that for the situation in
Figure 2 above, where all injurers but the lowest énjurer found it cost-minimizing to
violate the due standard and choose their optian@ levels. That example actually
represented a special case of the more generall justidescribed, where the bounds for
injurer N—1 includedD (i.e.,j=N-1), so imposing full liability on all but the lowecost
injurer was consistent with perfect separationthht case, simple negligence achieved
the first-best outcome, but as argued above, thbbmy be possible if the optimal care
levels of the lowest and next-to-lowest cost injsir@e sufficiently separated. More
generally, a gradual increase in liability will becessary to prevent pooling at the due
standard.

As a final point, it is important to note that teposed rule, when it involves a
gradation in liability, necessarily restricts th@binations of care and liability that an
injurer can choose from. Specifically, it limitsetavailableX,L) pairs to those that (1)

satisfy self-selection, and (2) induce efficientechy all injurer types. Consequently, for

property.) More generally, we only need to consgidf-selection between “adjacent” injurers. For
details, see Cooper (1984) and Bolton and Dewattif2005, Chapter 2).

191t is possible, given the non-monotonicity of the-cost curves, that the lower bound e, will be less
thanLy.1*, but the upper bound will always be abdyg*.



a givenL, an injurer is not free to choose anyut must choose the one assigned to it by
the liability rule. This “take-it-or-leave-it” ture of the proposed rule is characteristic
of all sorting models. In the general case of dinoous variation in injurer types, the
proposed rule would take the form of a functibfx), that assigns a particular level of
liability to each care choice, whelre<0.M*

To be sure, one might object that the cost of awsggand implementing such a
rule is at least as high as setting individualigethdards. Thus, the fully efficient rule
does not represent a practical alternative to sistandard negligence rules. The results
nevertheless suggest that there are allocatives gaibe had from a rule that involves
some gradation in liability rather than a discjetap at the due standard. In the next
section, | pursue this insight in the context dliattort doctrines by asking whether
there exist any rules that might promote self-g&aan this way, albeit imperfectly.

3. Discussion of the Results

The liability rule derived in the previous sectid@parts from the traditional
Hand-type rule in two ways. First, the due staddsdrcare (i.e., the standard at which
liability drops to zero) must be maximal—that tsmiust be based on the characteristics
of the lowest cost injurer. In contrast, the bodknegligence law embodies a due
standard that is based on the characteristicsedfaverage” person (Landes and Posner,
1987, p. 126). Although there are some areaseoliativ—such as that pertaining to
common carriers and certain environmental standatlat hold injurers to “the highest
degree of vigilance, care, and precaution,” thesasaappear to be quite limited (Keeton,

et al., 1984, p. 209).

™ In this general case, the injurer choasés minimizecx+p(x)L(x), whereL(x) is structured so that the
solution to this problem ig* for all j.

10



The second departure of the proposed rule frontr#aitional model of
negligence is that liability declines graduallyhet than abruptly away from the due
standard. In contrast to the maximal standatdyiis out that this feature of liability is
actually quite descriptive of certain causal limdas in the law of torts. In particular,
Grady (1983) and Kahan (1989) have argued thadefiaition of negligence in (4) is not
reflective of actual tort law because it ignores tble of causation in determining
liability. That is, injurers who violate the duesdard of care are not held liable &br
of the victim’s losses, but only that portion oétlosses that aausedoy the injurer’'s
negligence (the cause-in-fact limitation). Toslitate, suppose that a train traveling
above the speed limit collides with a car stalled erossing, killing the driver. Despite
the train’s negligence, a proper analysis of tteea@ould not hold the railroad liable for
those damages that would have occurred if the bathbeen traveling at the speed limit.
The logic is that the train’s negligence (exceedhspeed limit) was not the “cause-in-
fact” of those damagé$.

In terms of the economic model of negligence dfiect of this limitation on
liability is to eliminate the discontinuity in dages at the due care standard. Thus, the
injurer’s liability increases gradually rather thaloruptly as his care level falls below the
due standard, a result that is consistent withgéreeralized negligence rule described in
Section 2. Consequently, one interpretation ofcgse-in-fact requirement is that it
allows injurers with differing costs of care to stiremselves out according to their

individually-optimal care levels, rather than fargithem to cluster at the single due care

12 SeePerkins v. Texas and New Orleans Ry., @43 La. 829, 147 So.2d 646 (1962).

11



standard? In short, it transforms the standard negligemde into a self-selection device
exactly along the lines of the analysis in Sec#on

Finally, although the analysis to this point hasib conducted in the context of a
unilateral care model, the general conclusions lshaiso extend to the bilateral care
case. In particular, under comparative negligerath mjurers and victims will perceive
that their liability increases gradually (ratheathabruptly) as they deviate further from
the due standard (taking as given the behavidnebther party). As a result, both will
find it desirable to tailor their care choicesheit individual costs of care rather than
clustering at the due standard (the Rubinfeld mosit It is likely, however, that the
sorting will be imperfect on both sides. (It wikgend on the distribution of injurer and
victim costs and the compatibility of the self-s#len constraints, given the requirement
that the injurer's and victim’s shares of liabilityust sum to one). In contrast, single
standard rules induce perfect sorting on one sidepaoling on the other (the Bar-Gill
and Ben-Shahar positiof). Thus, the relative desirability of comparativeigence
compared to single standard rules in this regaliddepend on whether imperfect sorting
on both sides results in lower overall costs tharfiget sorting on only one.
4. Conclusion

It is often argued that negligence rules are modth implement than strict
liability because negligence requires the coudstablish a due standard of care, and
then to compare the injurer’s actual care to itmiastrative costs would be even higher

if courts sought to individualize standards basedlifferences in injurer costs of care.

13 Along these same line, Schwartz (1998, p. 560stiat “if an injurer who fails to take the reguir
level of care is liable only for the harm which idhave been prevented by taking the required leel
care, the injurer will take optimal care rathertlibe greater level of care required under thel lega
standard.”

12



By setting a single standard for all injurers (tbasonable person standard), courts
therefore save on administrative costs, but in@ng] they potentially create distortions
in the care choices of injurers around the duedstah

The purpose of this paper was to show that thestsea class of negligence rules
that can eliminate these distortions without thedi®r the court to observe individual
injurers’ (and victims’) costs of care. The kegtigres of such a rule are: (1) the due
standard is set at the optimal care level of teeki cost injurer, and (2) liability is
positive and increasing as injurers depart furtfen the due standard. Although this
rule is broadly consistent with limitations in liaty implied by the cause-in-fact rule,
and also with the gradation of liability under caargtive negligence, it does entail a
greater administrative burden on courts compareshtple negligence. Thus, the

allocative benefits of the proposed changes mustdighed against these higher costs.

14 Strict and no liability also induce perfect sogtion one side but no care on the other, a situtiatis
presumably inferior to pooling at the due standard.

13



References

Bar-Gill, Oren, and Omri Ben-Shahar. 2003. “The &ByeCase for Comparative
Negligence,” SAmerican Law and Economics Revié83-469.

Bolton, Patrick, and Mathias Dewatripont. 20@®ntract Theory Cambridge, MA:
MIT Press.

Brown, John. 1973. “Towards and Economic Theorkiability,” 2 Journal of Legal
Studies323-349.

Cooper, Russell. 1984. “On Allocative DistortionsHroblems of Self-Selection,” 15
Rand Journal of Economié&$68-577.

Grady, Mark. 1983. “A New Positive Economic TheofyNegligence,” 92rale Law
Journal 799-829.

Kahan, Marcel. 1989. “Causation and IncentivesakelCare under the Negligence
Rule,” 18Journal of Legal Studie$27-447.

Keeton, W. Page, Dan Dobbs, Robert Keeton, anddD@wen. 1984Prosser and
Keeton on Torts5" Ed., St. Paul, Minn.: West Publishing Co.

Landes, William, and Richard Posner. 198fe Economics Structure of Tort Law
Cambridge: Harvard Univ. Press.

Rubinfeld, Daniel. 1987. “The Efficiency of Compava Negligence,” 1@ournal of
Legal Studieg75-394.

Schwartz, Warren. 1998. “Legal Standards of CarePeter Newman, edThe New
Palgrave Dictionary of Economics of the LaMew York: Stockton Press.

Shavell, Steven. 198Economic Analysis of Accident La@ambridge: Harvard Univ.

Press.

14



Lower costs

X* X

Figure l. Iso-cost curves irL( X) space.
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Figure 2. The single-crossing property.
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ICn-1

XN-1* X= XN*N X

Figure 3. The case where simple negligence achieves pedpetration.

XN-1* X =X|\|*\ X

Figure4. The case where injurelsandN-1 pool at the due standard under simple
negligence.
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Ln-1*

Figure5. Range of liability that maintains separation betmvegurersN-2 andN-1,
givenLy.1*.
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