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ABSTRACT

A sample of dmost 500 jury-dligible citizens consdered a series of experimenta
gtuaion involving accidents. The juror sample did not properly apply negligence rules,
asther errors were particularly great for low probability-large loss cases. They dso
penalized corporations for undertaking corporate risk analyses that seek to trade off cost
versus risk reduction benefits. Jurors damages assessments were aso more prone to
error than were responses by a sample of state judges. Judges were less prone to

erroneous risk beliefs and less subject to the zero risk mentality.

JEL Classfication: D-80, J-17



. Introduction

A subgtantid literature has documented the difficulties affecting choices under
uncertainty. Risk beliefs may be biased, and subsequent decisons may bein error as
well. These errors are usudly not random, but instead follow many quite systematic
patterns. By andyzing the pattern in such biases and heurigtics, it becomes possible to
predict how people will tend to err in other risk decisions!

These errors are not restricted to peopl€' s private decisions. Many recent
andyses have suggested that jurors have subgtantid difficulty in thinking about accident
cases aswell.> Determination of liability and assessments of damages each may be
fraught with error. Moreover, these biases are not random and in some cases reflect
patterns of behavior established in the literature more generdly.

Most of these studies have utilized experimental scenarios to investigate the
potentid errorsin jury judgments. By contralling the background informetion
concerning the accident context it is possble to diminate the complicating influence of
other factors present in actua cases. Moreover, by varying the case descriptions across
respondents one can isolate the incrementa effect of specific aspects of the case. Mogt of
these sudies focus on individua respondents, as does this one, because of cost
condderations. However, studies of group decision making have generated Smilar

results that in some cases have strengthened rather than mitigated the errorsin individua

! See, for example, the prospect theory model of Kahneman and Tversky (1979). Viscusi (1989, 1998a)
provides a normative Bayesian approach that predicts many of the anomalies that are incorporated into the
prospect theory framework. Jolls, Sunstein, and Thaler (1998) link many of these anomaliesto legal
contexts.

2 See, among others, Hastie, Schkade, and Payne (1998, 1999a, 1999b), K ahneman, Schkade, and Sunstein
(1998), Schkade, Sunstein, and Kahneman (forthcoming), Sunstein, Kahneman, and Schkade (1998), and
Sunstein, Schkade, and Kahneman (forthcoming).



judgment.® Thisarticleisin the same vein of experimental work designed to explore how
prospective jurors think about accident cases.

Risk judgments of various kinds are centrd to jurors implementation of lega
rules. Applying negligence criteriarequires that jurors assess the adequacy of risk-cost
tradeoffs. Similarly, risk-utility tests, assessments of the adequacy of a product design,
and amilar matters dl require that jurors be able to make sensible judgments once
presented with appropriate risk evidence. Assessments of whether the defendant’s
conduct led to willful and reckless impaosgition of risks on others and consequently merit
punitive damages likewise requires that jurors be able to perceive the magnitude of the
risk, determine how corporations and other defendants should have responded in that
context, and evauate the extent of the shortfdl in the level of precautionary behavior.

To explore such issues, this paper will use an origind sample of amost 500 jury-
eigible citizens. Each of these participants considered a detailed series of questions
regarding risk beliefs, willingness to bear risks, and awide variety of risk judgments that
pardld those arising in courtroom Stuations. Moreover, Snce many of the cases
consdered punitive damages, they aso received generd ingructions regarding the award
of punitive damages that covered the principd judtifications for punitive damagesin jury
indructions:

Severd of the questions deal with punitive damages for safety decisons.

Asyou may recdl, courts may award punitive damages for conduct that is

reckless. A company isrecklessif it is conscious of agrave danger or risk

of harm, it evauated the danger, it disregarded the risk when deciding how

to act, and its conduct involved a gross deviation from the leve of care an

ordinary person would use. In the punitive damages cases discussed

below, courts will separately award compensatory damages to meet the
income |osses associated with the accident.

3 See, for example, the punitive damages study by Schkade, Sunstein, and K ahneman (forthcoming).



Severd tegts of the rationdity of juror behavior are possble. First, do jurors
perform well with respect to legal norms, such aslegd rules for negligence doctrines?
Second, do jurors perform well in objective risk decison terms, eg., are ther risk beliefs
accurate? Third, compared to a sample of judges, how do the jurorsfare? Many of these
scenarios were the same as were considered by a sample of aimost 100 State judges, for
which the results are reported in Viscud (1999). This commondlity will make it possible
to assess whether jurors or judges are better able to dea with the types of risk judgments
that arisein tort liability contexts.

The participantsin the jury sample conssted of 493 jury-eligible adults who were
recruited by a Phoenix, Arizona survey firm.* Respondents took the survey, which lasted
goproximately 30 minutes, and were compensated for thelr participation. The survey text
gppearsin the Appendix. Asisindicated in Table A, the sample included a diverse adult
population group. The sample averaged 45 years of age, and at least some college
education. Femaeswere over-represented, but seatbelt use and smoking rates were
comparable to nationa estimates. The comparison set of judges consisted of 91 state
judges who participated in the University of Kansas Law and Economics Program. These
respondents completed the survey before participating in the program, and their survey is
described in Viscus (1999).

Both jurors and judges are individuas and as a consequence will be subject to
many biases and kinds of irrationdity identified in human behavior. Judges differ ina
variety of respects, however. They tend to be better educated than the typica juror.

Moreover, because of their judicia experience they have observed awide variety of



accident cases, have witnessed the arguments presented by both plaintiffs and defendants,
have seen how these cases have been resolved, and have also seen which case verdicts
were overturned and which were not. Judgestypicaly have also engaged in alegd
practice before becoming judges, which may have dso expanded their informationa

base. To the extent that some of the questions require that one be able to interpret various
legd doctrinesin ameaningful way, one would expect that the previous training of

judges would make them better able to answer such questions correctly.

My effort to compare the relaive performance of judges and jurorsis not Smply
of academic interest. There has been increasing prominence of proposasto delegate
more authority to judges in accidert contexts, particularly with respect to the setting of
punitive damages avards.” Whether such a shift in responsibility is warranted assumes
that jurors are not aways discharging their respongbilities in the desired manner. These
deficiencies are well documented. However, ashift in responsibilities dso assumes that
judges could execute these tasks more in line with sound legd principles. Evidence on
such comparisons is much more limited. One can not assume thet judges will necessarily
be superior assessors of tort contexts if the failings are due to cognitive biases rather than
lack of knowledge of legd doctrine.

Thejuror’ stask isto assess liability and assess damages. Section |1 examines
whether people think in terms of the types of risk-cost baancing implicit in negligence

rules. In some instances, corporate defendants have undertaken explicit risk analyses,

* Sample size may be afew subjects less for some questions due to non-responses.

® See Sunstein, Kahneman, and Schkade (1998) for a proposal that judges be given increased authority on
setting punitive damages levels based on their findings regarding the substantial error in juror judgments.
See also Kahneman, Schkade, and Sunstein (1998) for additional empirical support of theirrationality of
juror actions with respect to the setting of punitive damages awards.



concluded that the benefits of safety improvements were outweighed by the costs, and
then been the subject of litigation after an accident. Section |11 examines how jurors react
to such systematic comparisons of benefits and costs. Rather than crediting companies
for undertaking systematic risk andyses, people are more likely to pendize corporations
for the ddliberate nature of these risk tradeoffs. Assessments of damages are dso
problematic, as the resultsin Section |V indicate. Comparison of many of these results
for asample of judges with the jury-€igible sample indicates fewer biases by judgesin
their trestment of risk. Moreover, the superior performance by judges with respect to
accident casesiis reflective of their greater ability to think systematicaly about risk, asis
shown by theresultsin Section V. Possible remedies are the subject of Section V1.
The substantive themes of the article address different agpects of how jury-
eligible citizens evauate accident cases. Firdt, do they think in terms of tradeoffsin a
meaningful way? Or are they subject to a zero risk mentdity that not only does not
permit sensible tradeoffs but holds firms up to an unattainable standard of safety a any
cost? Thisaspect of juror attitudes was captured in the negligence andysisin Section |1,
the attitude of jurors toward corporate risk analysisin Section 111, and the evidence of
infinite risk-money tradeoffsin Section V. Second, do jurors have accurate risk beliefs?
The evidence on risk overestimation and darmist responses in the presence of damages
lotteriesin Section IV indicates that jurors overassess low probability events and are
particularly likely to focus on the worst case scenario. The net result isthat jurors are
likely to impose excessive pendtiesin accident contexts. The results here dso embody a
variety of other overreactions to accident cases that have been identified in the literature

including outrage effects and anchoring biases.



I1. Application of Negligence Rules®

How wel do people fare when given the task of judging whether a corporation
has been negligent? This section will explore how well jury-digible citizens can follow
the Learned Hand rule in making negligence judgments. In particular, will they make
decisons as would efficiency-oriented economists to adopt safety measures provided that
the benefits exceed the costs? Section |11 will address the same economic principle
except that the risk andydisis performed by the company.

The particular test used is that respondents considered a scenario involving an
arplane repair Stuation. Each person considered only one scenario, but atotal of four
different scenarios were tested across different subsamples. Thereis some cost of repair
and associated expected benefits from the repair for each of the scenarios. The cost of
the repair remains unchanged across the scenarios, as do the expected benefits. However,
the scale of the losses increases and the probability of an accident diminishesto keep the
expected benefits of making the repair congtant. Do juror judgments incorporate such
changes that leave expected benefits unchanged? The parameters of the problem are such
that the $2,000 cost of the repair always exceeds the $1,500 value of the expected
benefits so that the repair decison never passes a benefit-cost test. Thus, the firm should
not be found negligent, much less be punished by a punitive damages award.

Large loss-low probability events creste potentid problems for decision making.
The intent of these manipulationsis to see whether increasing the size of the stakes

dominates jurors thinking even when the probability of an accident diminishes



proportionately. If jurors are not sengitive to the proportiona drop in the probability that
occurs for the scenarios when the size of the stakes increases, then that will suggest that
firms operating in contexts in which the stakes are great will be severdly disadvantaged.
Even if companies safety behavior has resulted in avery low probability of an accident,
jurors may focus on the magnitude of the stakes involved rather than the expected
damages, i.e., the probability of damage multiplied by the size of the loss.

Thejurors considered one of five different scenarios, where their first task wasto
determine whether they would have ordered arepair, had it been their decison. The
decision to repair the plane is not, however, identicd to finding theat the firm was liable
on account of negligence. Respondents might favor making arepair but would not hold
thefirm lidble. Thisquegtion isintended to engage respondents in the repair task and to
begin thinking about how they would make the cost-risk tradeoffs. Each scenario was a
variant of theinitid scenario given below:

You are CEO of Rocky Mountain Airlines. The cargo door on a plane

does not operate properly. Fixing it costs $2,000. If it is not fixed,

there isabsolutdly no safety risk. Very religble engineering estimates

indicate that there is only a 1/10 chance that there will be atota lossto

your company of $15,000 due to materids damage to cargo over the

life of the plane. Thus, thereisa 90 percent chance that there will be

no damage whatsoever. 'Y our company has no insurance but will be

liable for the cogt of this damage.

Respondents were then asked whether they should repair the plane and, if the
planeis not repaired and there is damage, should there be punitive damages? The other
scenarios raised the losses to $1.5 million, $150 million (29 desths valued at $5 million

thet reflects the full socid vaue of life), and $1.5 billion (290 desths vaued to $5 million

® See Posner (1986) and Polinsky (1989) for areview of these doctrines and their linkage to the original
Learned Hand formula. These principles are elaborated for the risk context in Viscusi (1998b).



each) and decreased the probabilities of an accident to 1/1,000 (for $1.5 millionin
damages), 1/100,000 (for $150 million in damages), and 1/1,000,000 (for $1.5 billionin
damages).

Most respondents favored repairing the plane in al instances shown in Table 1.
The percentages of the mock juror sample favoring repairs are 87-88 percent in the two
property damage scenarios and 93-96 percent in the two fatality scenarios.

After congdering the repair decision, the respondents were then told that the
company chose not to repair the plane and the projected damage did in fact occur. The
jurors were then asked whether punitive damages would gpply in thisinstance. The
percentage of respondents awarding punitive damages was 74- 78 percent for the two
property damage scenarios and 95-96 percent for the two persona injury scenarios for
which total damages are greater. In every casethereis an extremely large percentage of
jurors awarding punitive damages. Thisresult is particularly striking since the firm is not
even negligent, much less guilty of reckless conduct warranting a punitive awvard. The
punitive damages awards become more frequent as the stakes rise, as the sgnificance
tests reported at the bottom of Table 1 indicate.

These tests are for the within juror sample by looking across the different
scenarios. However, it is aso possible to examine the performance for any given
scenario across the judge and juror samples. Doing so provides additiond evidence
regarding the extent of jurors errorsin reflecting risk-cost tradeoffs in their thinking.

A sample of gtate judges considered three of the four scenarios listed in Table 1,
but reacted quite differently. Whereas 88 percent of the jurors favored airplane repair for

the Pand A case, only 32 percent of the judgesdid. Similarly, 74 percent of the jurors



favored punitive damages in that case, as compared to only 18 percent of the judges. The
74 percent-18 percent disparity between jurors and judges in the decision to award
punitive damages provides striking evidence that judges exercise more restraint in the
award of punitive damages. Thisresult is consstent with the frequent overturning or
reduction of punitive damages by judges, especialy upon gpped. Inthislow stakes case,
most judges acted in accordance with economic efficiency normsin meking ther

decison and in choosing whether to punish a company whaose decison turned out badly,
whereas most of the jury-digible sample failed to do so.

Asthe sze of the loss increases to $1.5 million in Pand B of Table 1, the
differences narrow, but are till considerable. The repair percentages are 87 percent for
the jurors and 48 percent for the judges, while the punitive damages percentages are 78
percent for the jurors and 28 percent for the judges.

In the Pand D situation of persond injury, dl the judges would repair the plane,
which is comparable to the 96 percent figure for jurors.” Whereas 69 percent of the
judges would award punitive damages, 96 percent of the jurors would do so. Extreme
losses involving persond injury narrow the gap between judges and jurors, but jurors
remain much more willing to levy punitive dameges.

Both groups digplay an increased willingness to repair the plane and to impose
punitive damages as the Sakesrisk, epecidly when loss of human life isinvolved.
However, judges are much more willing than jurors to forego the repair of the plane and

to refrain from imposing punitive damages.

" Judges did not consider the Panel C scenario.



Neither set of respondents was told the judgment rule to apply or that expected
benefits were below costs of the repair. Thus, they were not given an explicit indication
that a negligence test would not be appropriate. However, judges showed a greater
capacity than the juror sample to undertake such risk balancing as part of their own

assessment of the safety Situation.

[11. Corporate Risk Analyses and Juror Judgments

Risk Andyss Scenarios

Whereas the airplane scenario asked the respondentsto, in effect, make adecision
based on their own benefit-cost judgments, in many litigation contextsit is often the
corporation that has made these judgments based on an explicit benefit-cost andyss.
When the company proceeds with arisky action after concluding that the safety benefits
are outweighed by the cogts, and if this decison turns out badly, will jurors punish the
corporation with punitive damages? Thus, does the fact that a company has performed an
explicit economic analys's convey a sense of willful and reckless disregard that harmsiits
prospectsin court?

Contexts in which there is a corporate risk analysis and a decison to forego a
safety measure followed by an accident are Stuations in which hindsight bias effects
comeinto play. Not only doesthe jury believe that the accident could have been
anticipated, but the company even did an andysisin which it explicitly consdered such a
prospect but chose not to take preventative measures.

Although the role of hindsight can take on many forms, the effect of hindsight

when there isthe risk of an accident most often has the following character. Suppose that
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before the accident, the best available knowledge suggests that there is some low
probability p that an accident might occur due to some risky activity by the firm. In fact,
the accident does occur. In retrospect, people may claim that now that the accident has
occurred that the firm should have anticipated that it would have occurred. Rather than
attributing a probability p to the accident, in hindsight people think the chance of an
accident was greeter than p based on information available before the accident. Inthe
extreme case they may claim that it is obvious that the accident would definitdy have
occurred with probability 1.0, whereas in advance the anticipated risk was redlly quite
sl

Hindsight effects are among the most well documented biases with respect to
juror behavior.® Many of the most consequentia inventions and innovative economic
theories may appear to be sufficiently obviousin retrospect that one wonders why they
had not been developed earlier. Similarly, second guessing managerid decisonsisa
popular pastime of sportsfans. While such retrogpective ruminations usudly have no
magjor adverse consequences, hindsight biases with respect to juror ddliberations can have
adigorting and deleterious influence. Assessments involving corporate risk analysis are
not pure tests of hindsight effects, as they incorporate other influences aswell. However,
indl of theseindancesthereis at least Some eement of hindsight in that juror
deliberations after the fact have a quite different character than corporate decisions that

must be made before the risk lottery is resolved.

8 A considerable literature is concerned with hindsight effectsin legal contexts. See, among others, Hastie,
Schkade, and Payne (1999a), Hastie and Viscusi (1998), Kelman, Elliot, and Folger (1998), and Rachlinski
(1998).
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To promote reasonabl e risks corporations should think carefully about the risk
levels, opportunities for reducing the risk, and the associated costs. ° As Judge Frank
Easterbrook has observed, corporations are typically better Stuated than jurors to make
such judgments because of their specidized technical knowledge regarding the sources of
risk and the cost functions for various risk reducing actions. However, their superior ex
ante risk judgments may be outweighed by the ex post redlity of the accident victim:

The ex post perspective of litigation exerts a hydraulic force that distorts

judgment. Engineers design escdaors to minimize the sum of

congtruction, operation, and injury costs. Department stores, which have

nothing to gain from maiming their cusomers and employees, willingly

pay for cost-€effective precautions... Come the lawsuit, however, the

passenger injured by a stop presents himsdf as a person, not a probability.

Jurors see today’ sinjury; persons who would be injured if buttons were

harder to find and use are invisble. Although witnesses may talk about

them, they are spectra figures, insubstantial compared to the injured

plantiff, who appearsin the flesh.*°

Indeed, appropriate risk balancing lies at the heart of tort liability concepts such as
the negligence doctrine, the Learned Hand formula, and risk-utility andyss Rether than
have corporations make such decisons randomly or without any factua bas's, the courts
should fogter careful consideration of risks and costs to promote both greater safety
overal aswel as more cogt- effective achievement of safety levels. Society can then use
its resources most effectively to enhance safety in the areas where these expenditures are
mogt effective.

Unfortunately, our legd system is replete with examples of companies being

punished in Stuations in which they have undertaken responsiblerisk andyses. The

9 A less formal overview of these results and broader discussion of the legal context appearsin Viscusi
2000).

i See his superb discussion in Carrol v. Otis Elevator, 896 F.2d 210, 215 (7" Cir. 1990) (Easterbrook, F.

concurring).
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legendary Ford Pinto case, in which Ford gpparently traded off risk and cogtsin its
andysis of a prospective government safety regulation, led to Ford being pilloried for
ingengitivity to the risk-cost tradeoffs associated with the dangers of rear impact crashes
for the Ford Pinto.** In acaseinvolving a defective door latch for a Chryder minivan,
Chryder was attacked for its cost-risk andyss. Inthe view of the plaintiff’s atorneys,
“Chryder officids at the highest level cold bloodedly calculated that acknowledging the
problem and fixing it would be more expensive, in terms of bad publicity and lost sdes,
than concedling the defect and litigating the wrongful death suits that inevitably would
result.”*? Ford came under smilar atack for an andysis of the Ford Mustang that
paraleed that in the Ford Pinto case. Ford' s transgression involved what the court
labeled “ safety science management.”*3

Generd Moators smilarly has been punished by juries for andyzing the cost per
vehide of preventing fud fed fires* Indeed, the existence of an internal G.M. memo on
fud-tank fires was akey factor that led to a$4.9 billion verdict against G.M. in duly,
1999 for burn injuries to six passengersin a Chevrolet Mdibu, where the award consisted
of $100 million in compensatory damages and $4.8 billion in punitive damages™ The
internd memo that was the foca point of this case closdly pardldsthe andyssin

Scenario 3 to be discussed below except that the compensatory award levels have been

1 For adetailed discussion of the Ford Pinto experience, aswell as a debunking of many popular
misconceptions about the character of this analysis on the part of Ford, see Schwartz (1991) and Fisse and
Braithwaite (1983).

12 See Jimenez v. Chrysler Corp., No. 2-96-269-11 (D.S.C. October 8, 1997) and Donald C. Dillworth,
“Fourteen Jurors Punish Chrysler for Hiding Deadly Defect,” 34 Feb. Trial 14, February 1998.

13 See Ford Motor Company v. Stubblefield et al., 171 GA App. 331, 319 SE. 2d 470.

% | n particular, see Moseley v. General Motors Corp., 213 GA App. 875.

15 See Andrew Pollack, “ Paper Trail Haunts G.M. After It Loses Injury Suit: An Old Memo Hinted at the
Price of Safety,” New York Times, July 12, 1999, p. A12.
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updated to reflect the change in award levels over the quarter century since the memo
was written.

The fact that the company traded off human hedth risks againgt profits played a
critica roleinthe G.M. trid. Asthe plaintiff’s attorney Brian J. Parish summarized the
jury’s zero risk mentaity: “The jurors wanted to send a message to General Motors that

n16

human life is more important than profits”~> One juror specifically cited the use of
concrete value of life estimates as a concern: “We'rejust like numbers, | fed, to
them...statistics. That's something that iswrong.”*’

These examples are not unique, but are reflective of the kinds of Stuaionsin
which corporate risk analyses have in fact had an adverse effect on the company’s
prospects in court. In such cases jurors may have considered the company reckless
samply because the company did an andlys's, not because the analysis was flawed or
deficient in any way.

Juror reactions to corporate analysis may embody more than one set of influences.
In hindsight the cause of the accident may be more apparent. If a corporation undertook
adeailed risk analyss before the accident, then this effort may be taken asasignd of the
foreseeability of the accidental outcome. Failing to undertake a safety improvement after
adetaled risk andyss may be treated as indicating a conscious disregard for safety even
if the analysisitsdf was correct and indicated that safety improvements were not

warranted. Another class of influences is that a benefit-cost analyss shows awillingness

to trade off risks againgt cost. Jurors who have a zero risk mentality may view tradeoffs

16 Andrew Pollack, “$4.9 Billion Jury Verdict In G.M. Fuel Tank Case: Penalty Highlights Cracksin Legal
15.>/stem,” New York Times, July 10, 1999, p. A7.
Id
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of any kind unconscionable. Even striking a baance that goes beyond that reflected in
governmentd regulatory policy may offend jurors sendbilities.

To isolate the effect of undertaking a corporate risk andys's, each mock juror
consdered one of five different scenarios summarized in Table 2. Each scenarioisa
variant on the case described below, which is Scenario 1.

A magjor auto company with annud profits of $7 billion made aline of

carswith a defective eectricd system. Thisfalureled to aseries of

firesin these vehicles that caused 4 burn deaths per year. Changing the

design to prevent these deaths would cost $16 million for the 40,000

vehicles affected per year. This safety desgn change would raise the

price of cars $400 each. The company thought there might be some

risk from the current design, but did not believe it would be significant.

The company notes that even with these injuries, the vehicle had one of

the best safety recordsin its class.

The courts have awarded each of the victims' families $800,000in

damages to compensate them for the income loss and pain and suffering

that resulted. After these lawslits, the company atered future designs

to diminate the problem.

Respondents then had to indicate whether the court should aso award punitive
damages and, if so, how much. By comparing the responses across different scenarios
one can ascertain the incrementd effect of different experimental manipulaions. This,
the accident context remains the same but there will be differences across the five

scenariosin the nature of the economic analyss. Moreover, each of these scenarios was

tested with two different levels of injuries.

Performance of Different Scenarios

Astheresultsin Table 3 indicate, for Scenario 1 about 85 percent of the sample
would award punitive damages, with a median vaue of $1 million and a geometric mean

vaue of $3 million. The high propensity to awvard punitive damages proved to be the



case even with mgjor variations in the number of deaths per year (4 versus 10). Because
the manipulation involving the number of total deeths had no sgnificant effect, the
resultsin Table 3 pool thesefindings. These high levels of punitive awards are not an
experimental aberration but gppear to track how strongly jurors have reacted to such auto
injury cases. Thus, the evidence of some ceiling effects with respect to the frequency of
punitive awards may be reflective of the strong reactions juries in practice have had to
auto design defect cases. The main variation across scenarios will consequently be in the
assessed damages levd.

Scenario 2 lowers the cost of making the car safer but is otherwise identicd to
Scenario 1, asthe firm does not undertake any systematic risk andyss. Rather than
cogting $4 million per life saved, the cost dropsto $1 million, or safety improvements are
more desrable in benefit-cost terms. Asisindicated by the summary of resultsin Table
3, for Scenario 2 the frequency of awarding punitive damages rises by 0.07, the
geometric mean award drops by $0.1 million, and the median award remains at $1
million. However, none of these differences from Scenario 1 is satistically significant.!®
Jurors are not sengtive to these different costs of providing safety.

Scenario 3 introduces the role of corporate risk analysisin which the company
estimated that these deaths might occur and vaued them at a compensatory damages
amount of $800,000 each. Compared to Scenario 1, which has the same cost per life

saved but no risk analysis, the frequency of punitive damages awards rises by 0.08, the

18 The pertinent t statistics for these different tests are 1.58 for the probability and 0.100 for the amount of
the award.
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geometric mean award rises by $1.07 million, and the median award increases by $2.5
million.™®

Juries might, however, be reluctant to endorse such analyses to the extent that
compensatory awards undervaue the saving of human life. Suppose instead that the
company did not use the compensatory damages amount but rather used awillingnessto
pay vaue of life measure. Specificaly, the survey informed the respondent thet the
company used a$3 million vaue of lifein its andysis and followed the approach now
used by the Nationd Highway Traffic Safety Adminidration (NHTSA) in determining
whether amotor vehicle safety regulation isworthwhile. Comparison of Scenarios 3 and
4 makesit possible to ascertain the incrementd effect of usng such ahigher vaue of life
ingtead of a compensatory damages amount. The probability of awarding punitive
damages remains at 0.93, but the geometric mean award level jumps by $5.31 million,
and the median award jumps by $6.5 million.?° It is especialy noteworthy that the $3
million value of life figure used in the Scenario 4 andysis serves as an anchor that boosts
punitive damages. Whereas 42 percent of the sample recommending punitive damages
indicated an award level of $1 million or less for Scenario 3, with Scenario 4 this
percentage drops to 35 percent.

More responsible risk andyses have an adverse effect on the company’s
prospects, as jurors gpparently seek to top the company’sinterna vauation. These
higher award amounts do not appesar to be the result of greater jury outrage — an effect

that Kahneman, Schkade, and Sungtein (1998) have found to be very influentia in other

19 The pertinent t values are 1.826 for the probability (significant at the 95 percent confidence level, one-
tailed test) and 1.058 for the mean amount of the log of the award.
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contexts. Presumably, jurors should be more receptive to a company acting in line with
the same risk evauation guiddines as are used by government agencies. The effect
instead appears to be due to anchoring.?*  Jurors wishing to “send amessage” to the
company have to levy punitive damages that are higher so asto top the corporation’s
vaue of lifefigure and foster a higher degree of safety than would emerge from the
firm's estimates.

In Scenario 5 the company’ srisk andlysisisthe same asin Scenario 4 except that
the company ersin its analyss by underassessing the leve of the risk by 50 percent.
How do flawsin the risk estimate that would affect the outcome of a benefit-cost andlysis
influence juror behavior? The result isthat the cost per life saved turns out to be $2
million rather than the $4 million vaue estimated by the company. Based on the actud
costs and risks, the benefits of improved safety would have exceeded the costs. These
errors have an inconsequential effect on the propendty to awvard punitive damages or the
level of such awards.?

By pooling the smilar scenarios, these effects are more pronounced as well as
datidticaly sgnificant. For Scenarios 1 and 2 in which there is no andysis by the
company, an average of 88 percent of the respondents would favor punitive damages, as
compared to 94 percent for the other three scenarios. This Sx percent differenceis
datidticdly sgnificant (t=2.10). Differencesin the awvard level are dso satiticaly

ggnificant (t=2.44 for the mean of the log award), with the geometric mean rising from

20 The pertinent t values are 0.088 for the probability of an award and 1.066 for the mean values of the log

of the award.

21 Anchoring effects arise in other punitive damages contexts aswell. See Hastie, Schkade, and Payne
19993).

gz Pertinent t values are 0.50 for the probability and 0.60 for the log of the award.
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$2.9 million for the no analys's scenario to $4.6 million for those with risk andlyss, while
the median award increases from $1 million to $10 million.

Each of the five scenarios was run in two variants — one set the number of lives
logt a 4 and the other set it equal to 10. This manipulation sought to test whether the
absolute leve of the risk was amatter of concern. Surprisingly, the influence of this
difference was never significant.?®

These variations in response across scenarios are not attributable to the role of
respondents persond characteristics. Table 4 provides the probit estimates for the
probability that the respondent favors a punitive damages award, where the coefficients
have been transformed to reflect the margind probahility effect of each variable. Table5
presents ana ogous regression estimates for the natural logarithm of award sze. The
principa experimental manipulaionsincluded in theinitid st of estimates were whether
the company performed arisk anaysis, the cost per life saved, and whether the absolute
risk level was high (i.e., 10 deaths rather than 4 deaths). The second set of estimatesin
each case adds a detailed series of persona characteristics: gender, age, race, education,
smoking status, and seatbdt use. These variables have asmall effect on the coefficient
estimates, as the pure experimenta effects are largely unaffected. Moreover, the
predictive power of the equationsis very low. Somewhat surprisngly, controlling
demographic factors has a negligible effect on the influence of risk andyses on punitive
damages. The gatidticaly sgnificant manipulation in these estimatesis whether the

company performed arisk analyss. Undertaking arisk andyss increases the probability

23 Pertinent t values are 0.80 for the probability and 0.43 for the |og of the award.
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of apunitive damages award by 0.05%* in both equations. Moreover, the risk analysis
variable boosts the leve of a punitive damages award by 47 percent and 38 percent for
the two sets of estimatesin Table 5.

The absence of other datidticaly sgnificant risk variable influencesin Tables 4
and 5 is noteworthy aswell. 1dedly, it should be efficiency concerns driving juror
judgments, in particular the shortfal of the company’s behavior from the socidly
efficient risk tradeoff level. However, the cost per life saved, which isthe pivota
efficiency index, is not datisticaly sgnificant. In addition, even the absolute leve of the
risk proves to be inconsequential. The fact that the variables that should affect juror
judgments have no sgnificant effect isa driking result in that it indicates thet the
underlying economic merits are not consequentid. All that mattersis whether the

company performed arisk analysisin advance.

Synthetic Juries

The results for the corporate risk analysi's scenarios thus far have focused on
individua responses and the determinants of these results. A somewhat different
question is how would juries actudly perform in such cases. Instead of focusing on an
individud, the issue becomes one of group decison making. The gpproach here will
consider a series of synthetic juries drawn randomly from the 489 respondents on a
scenario by scenario basis. These synthetic jury results will give someindication of how
the decison to award punitive damages and the determination of the level of punitive

damages would have fared in ajury context. However, as the comparison of the

24 Note that the reported probit coefficients have been transformed to reflect the marginal probabilities of
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gynthetic jury resultsin Kahneman, Schkade, and Sungtein (1998) with actua group
decision making reported in Schkade, Sungtein, and Kahneman (forthcoming) indicates,
group decision making in practice may lead to more extreme awards rather than a
moderation of outcomes?®

The procedure used to congtruct the synthetic juriesisthe following. For each of
the five versions of the survey arandom sampling replacement procedure was used to
draw 1,000 juries of 12 individuas. For these 1,000 mock juries, it is possible to andyze
the digtribution of the number of jurors who favor the award of punitive damages as well
astheleve of punitive damages that they favor.

Congder firg the digtribution of the number of jurors favoring punitive damages,
which isshownin Table 6. For Scenario 1 in which the company undertook no anadyss
but there was a cost per life saved of $4 million there were very few casesin which the
jurors were unanimous in favoring a punitive damages avard. In only 12.8 percent of the
casesdid dl 12 jurors favor a punitive damages award, and in only 28.2 percent of the
cases did 11 of the jurors favor punitive damages. If, however, the cost per life saved
dropsto $1 million asin Scenario 2, the jurors become much more willing to levy
punitive damages. Jurors unanimoudy recommend punitive damages 35.4 percent of the
time and al but one juror favors punitive damages 40.2 percent of thetime. The overdl
combined results of the 2,000 synthetic juries for Scenarios 1 and 2 appear in the third
row of Table 6. For these two scenarios 24.1 percent of the juries unanimoudy favored
punitive damages, and an additiond 34.2 percent had dl but one juror in favor of punitive

damages.

each variable.
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Below in Table 6 gppear the results for the three analys's scenarios, each of which
indicates a gtriking willingness of jurorsto levy punitive damages. The instancesin
which dl jurors unanimoudy favor punitive damages range from 39.0 percent for
Scenario 3 to 47.6 percent in Scenario 5. The instances in which dl but one juror favor
punitive damages averaged approximately 40.0 percent in dl three scenarios. The result
isthat the combined analysis of the 3,000 synthetic juriesin Scenarios 3 through 5
indicates that 42.3 percent of the synthetic juries unanimoudy favored punitive damages,
with an additiona 40.6 percent having dl but onejuror in favor of punitive damages.
Overdl, 82.9 percent of the synthetic juries had 11 or 12 jurors favoring punitive
damages in the three scenarios in which the companies did andys's as compared to 58.3
percent of the juries for the two stuations in which the company did not do anaysis.

These results in the frequency of awarding punitive damages for the synthetic
juries consequently magnify the differences that were found in individud responses
above. Condgderation of the frequency in which jurors awvarded punitive damages on an
individua bases did not yield as gtriking results for the probability of awarding punitive
damages asit did for the level of punitive damages. However, once these individuds are
placed within agroup context, the role of these differences becomes very apparent. The
greater willingness of jurorsto levy punitive damages when the company performs arisk
andydsdramaticaly shifts the baance within ajury to aleve that is much more nearly
unanimous or dmost unanimoudy in favor of punitive damages.

The second issue pertaining to the role of synthetic juriesisthe levd of punitive

damages that they would award. Table 7 reports the award level favored by the median

5 |ndeed, this phenomenon may be more general, asisindicated by ongoing research by Cass Sunstein.
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juror, the mean value of the award favored by these jurors, and the standard error of the
mean. Thereview of the literature in Kahneman, Schkade, and Sunstein (1998) suggests
that the median award isthe most representative atidtic for reflecting actua jury
behavior though, asisindicated above, it may undersate the extent to which groups will
levy harsh punitive damages sanctions.

The synthetic jury results for the award levelsin Table 7 reflect the patterns found
earlier for theindividua responses as well asthe kinds of discrepancies reflected in the
gynthetic jury results for the probability of awarding punitive damages. Although thereis
little variation in the median award level for the no andysis scenarios, the mean level of
the award is higher for the no analysis Scenario 2, which mirrors the gresater propendty to
award punitive damages in that instance aswell. For the combined results for Scenarios
1 and 2, the median award leved is $1 million and the mean award leve is$3 million.

The three andys's scenarios each indicate higher award levels than in the no
andyss Stuations. The highest awards occur not when the company uses alow vaue of
life based on court awards in Scenario 3; nor doesit occur in Scenario 5 in which the
company undertakes erroneous anadlyss. Rather, it isfor Scenario 4 in which the
company performs the analys's correctly and in line with the procedures used by the
Nationd Highway Traffic Safety Adminidration that the jury leviesits greatest sanction -

- $7.5 million for amedian award and $6.9 million for the mean award leved. The
combined results for the three analysis scenarios indicated a median award level of $6
million and a mean award level of $5.8 million, each of which is substantidly above the

comparable findings for the no andys's scenarios.
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What these synthetic jury results suggest isthat the individud differencesin the
propensity to award punitive damages and the setting of the level of punitive damages
may trandate into consderable differencesin terms of actud group decison making
outcomes. Moreover, asin the individud results, the results are the opposite of what one
would hopeto find. Performing arisk anadyssislikdy to tilt the jurors againg the
company in amanner that can have a demongtrable and substantia effect on jury
outcomes.

Thefalure to find many systematic predictors of the leve of punitive damages
awardsin Table 5 asis evidenced by the low explanatory power and the insignificant risk
vaiablesis reflective of more generd difficulties jurors have in mapping their concerns
into dollars. As Kahneman, Schkade, and Sungtein (1998) and Sunstein, Kahneman, and
Schkade (1998) have shown, jurors have no consgstent basis for mapping their outrage
into dollar awards. Thefinding that it is only the existence of a corporate risk andyss
rather than other aspects of the risk context that is influentia in driving the award of
punitive damages or their leve is congstent with the spirit of their findingsin which no
clear ligbility principles gppear to be driving juror behavior. In the case of risk analyses

that soecify vaue of life figures, both outrage and anchoring effects are influentid.

IV. Setting Damages When Losses May Vary
Tort lighility Stuations involve many uncertainties. It israre that we know in
advance that an accident will occur. Moreover, if an accident does occur, the amount of
the damage may vary. Deding with the role of possible loss variance crestes potentid

hurdles for juror judgments. If jurors have ambiguity averson and anchor their views on
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the worst possible case scenario rather than the actual damages amount, the damages
levied will betoo high. The results below will dso compare the behavior with thet of
judges, who will be found to have less of abias of thistype.

Suppose that an accident could generate damages that could have either ahigh
vaueor alow vaue. Thus, there will be damages, but there is alottery on the damages
level. What should be the accident award? Thelegd principlesin Stuations of financid
loss are well established. Compensating the accident victim for the amount of the loss
provides an optima levd of insurance of the harm. Damages equd to the size of the loss
will dso cregte efficient levels of deterrence if we assume away complications such as
detectability problems. Thus, paying off damages equd to the high loss amount when the
lossis high and the low loss amount when the lossis low will generate efficient insurance
and deterrence. While there is no other optima insurance amount, it is possible to create
efficient deterrence by dways setting damages equal to the expected loss. However, such
apendty will not provide optima insurance, and for it to provide efficient deterrence
damages must dways be paid when there is a damages | ottery even if the low damages
amount is zero. However, these cases will not gppear in court. If instead damages are
aways st to equal the worst case scenario, they will provide excessve insurance for the
low loss cases and excessive deterrence. Thus, | will take damages equal to the loss as
the normative reference point for compensatory damages awards.

To explore the influence of uncertainty regarding the damages amourt,
respondents considered an oil well blowout Situation in which there was a lottery on

damages. Some respondents received the scenario in which the lottery outcome was a
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low level of losses, while others considered a scenario in which the losses were high.
The scenario was as follows:

Acme Oil Company has been found that it did not meet the legd

standards for safe operation of itswells. Consequently, it isliable for

an oil well blowout that caused $10 million in property damage and no

persond injury. The company in many respects was unfortunate in that

such blowouts have a 90% chance of no damage and a 10% chance of

$10 million in damages. What damages award would you sdlect?

The counterpart scenario aso had $10 million in damages actudly occurring, but
the company was fortunate in that the damages could have been worse -- $100 million.
Do the respondents focus on what might have been, or do they assess damages properly
based on the actud outcome? Focusing on what might have been would be aform of
ambiguity averson or darmist response to risk that has been identified as an influencein
other risk contexts for probabilities®® In particular, people often focus on the worst case
scenario in terms of the leve of the risk probability when the probability is uncertain.
Here the uncertainty is with repect to uncertainty involving the Sze of theloss. Risk
averson should presumably not be influential because there is no indication that the
losses are borne privately and concentrated among asmall group.

Table 8 summarizes the damages amounts levied by a sample of judges and juror-
digible dtizens, where for smplicity the results from both scenarios have been pooled.
The results for the judges sample varied very little across the two scenarios. Overdl, 92
percent of the judges given this question selected a $10 million award, which wasthe

value of damages that occurred. The median award level was dso $10 miillion, and the

geometric mean of the awvards was quite Smilar, asit was $11.1 million.

26 See Viscusi (1998a) for areview of this evidence.
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The results for the jury-digible citizens dso shown in Table 8 reflect an
enormous variation in the assessed damages amount. Even though the actual damages
were only $10 million, only 26 per cent of the respondents assessed this damages vaue.
In contragt, virtudly the entire judges sample selected $10 million in damages. Thirty-
seven percent of the juror sample awarded $30 million in damages. Roughly one-fifth of
the sample awarded damages under $10 million, with asimilar percentage awarding
damages over $30 million. The median award level of $30 million and the geometric
mean award level of $21.4 million each greatly exceed the award amount sdected by
judges.

The distribution of the responses depends on which scenario the respondent
received. In the casein which the firm was fortunate in that the accident did not cause
more damage than it actudly did, jury-€digible respondents who deviated from the $10
million damages amount in setting awards tended to award levelsin excess of $10
million. In contrast, when the company was unfortunate in that the $10 million damages
amount could have been zero, there is a greater propendty of the subjectsto award
damages below the $10 million damages levd.

For the judges the few departures from the $10 million damages amount occurred
because of awards exceeding $10 million.?” The larger sample for the jury-digible
citizensindicates that for this group the frequency of departures from the $10 million

award amount do reflect the expected pattern given the character of how the lottery might

27 Somewhat surprisingly, there were more large awards when the company was unfortunatein
experiencing damages when there was a 90 percent chance of no loss than in the situation in which the
company was fortunate that the damages were not as bad as $100 million. Due to the small sample of
judges deviating from the $10 million amount, this result may not be consequential. These errors could be
due to random misreadings of the survey.
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have turned out. In Stuations in which the company was fortunate in that there was a 90
percent chance of experiencing damages greater than $10 million, over hdf the sample
awarded a damages amount exceeding $10 million, and 14 percent of the sample awarded
damages below $10 million. For the unfortunate case in which the company had a 90
percent chance of having no damages, but did in fact experience $10 million in damages,
22 percent of the sample awarded damages below $10 million, and 44 percent of the
sample awarded damages in excess of $10 million. However, there is much greater
clustering of these awards above $10 million in the $30 million range rather than the
damages amounts of $75 million and $100 million, which were sdected much more often
in the fortunate case scenario. The existence of a damages lottery often leadsjurorsto
asess damages in excess of the actual damages amount, irrespective of whether there
was a chance of greater or smaler damages. However, this tendency to award damages
exceeding the actual amount is much grester when there is a chance that the accident
could have been worse than it was. The net result is that potential damages variance
before the accident leads jurors to award higher pendties than would be warranted based
on sound law and economic principles. Jurors anchored their damages assessments on
the worst case scenario even when it did not prevail. Judges were not susceptible to this

error.

V. Sources of Error: Risk Bdiefs and Risk Tradeoffs
What factors might account for the errors of jurors and the comparatively better
performance of asample of judges? These groups may differ in terms of how they view

risk more generdly. Do jurors percaiverisk differently, or isit that they have different
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vauations of risk for any given leve of risk beliefs? This sectionwill explore
differences in mortdity risk beliefs and persond risk-money tradeoffs. If there are
systematic differencesin how mock jurors and judges address risk issues more generdly,
that result will suggest that knowledge of the law done does not account for differences
in treetment of the accident Stuations. Two differences are more salient. Firdt, judges
tend to perceive risks more accurately and are lesslikely to overestimate low probability
events such as those involved in accident and product safety contexts. Second, judges are
less subject to the zero risk mentdity of being willing to spend unbounded amounts to
achieve smdl reductionsin risk. Each of these influences will tend to make juries more
likdy to find companies liable and impose substantial damages in accident contexts.

Congder first how people perceiverisk. One of the most well established results
in the literature on risk and uncertainty isthat people overestimate low probability events
and underestimate larger risks?® The principa studies generating this result are those by
Lichtenstein et d. (1978) and Morgan (1983), who found that for a set of mortality risks
that people exhibit the systematic patterns of bias noted above. Herel will run asmilar
experiment in which judges and jurors each rate the total number of fatdities from
different causes. Each individud in the sample assessed the total annud deaths
associated with 23 mgor sources of mortaity using an gpproach that paraleed that used
in the risk perception studies above.

The survey question that the respondents considered with repect to the mortdity
risk assessment was the following:

In 1990, 47,000 people in the United States died in automobile
accidents. How many people died from the other causes of deeth listed

28 There are, of course, exceptions. Kunreuther et al. (1978) find that some low risks tend to beignored.
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below? Y ou are not expected to know any of these answers exactly.
Your best estimate will do. Fill in your best estimate in the space.

The respondents then considered 23 different causes of death.

Figure 1 sketchesthe leve of risk bdiefsfor the juror sample and a sample of
judges as afunction of the actua risk level.?° The risk perception curve for the juror
sampleisthe solid curve. The bold dashed curve indicates the comparable relaionship
for judges. Figure 1 demongtrates the established pattern of overperception of smal risks
and underassessment of large risks, as respondents tend to overassess risks such as
botulism, fireworks accidents, and lightning strikes. In contrast, the truly substantial
hazards that we face such as the risks from diabetes, stroke, al forms of cancer, and heart
disease tend to be underestimated.

It is noteworthy that the risk perception curve for judgesis closer to the 45 degree
line dong which percaived risks equa actud risks dmost throughout the risk range.
Judges have more accurate risk beliefs than do juror-digible citizens. The reative
discrepancy is particularly greet for the large risks, for which the judges have an error in
thelr risk assessments that is gpproximately half as great asthat of the jurors.

A second critica attribute for determining how individuas will make decisons
regarding risk isther risk-money tradeoff. The most widdly used measure of thistypein
the economics literature is the implicit value of life. This terminology does not refer to
the amount one would pay to avoid certain death. Nor does it pertain to the appropriate
level of compensation after afatality. Rather, it givesindividuds' rate of tradeoff

between smdl probabilities of desth and money. Economigts typically base these

29 These curves were based on estimates of the natural log of perceived risks as a function of a person-
specific intercept and both alinear and quadratic term for the natural log of actual deaths.
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estimates either on the revealed tradeoff in higher wages for arisky job or the lower
prices people pay for more hazardous products. Most of these estimates based on wage
equations clugter in the range of $3 million to $7 million, with amidpoint vaue of $5
million.*°

In order to dicit survey responses that are meaningful, it is essentid to create a
credible survey context that will in fact dicit the underlying risk-money tradeoff. U.S.
Supreme Court Justice Stephen Breyer (1993) has suggested that a particularly useful
way to think about vaue of life issuesin generd isto ask people how much they would
be willing to pay for amarginaly safer car. These persond risk tradeoffs could then be
used to guide the individud in thinking about the risk tradeoff that corporations should
griveto achieve. Survey evidence in the literature regarding hypothetica improvements
in automobile sefety have yielded estimates for the implicit vaue of life comparable to
those that have emerged from wage-job risk studies using actual labor market behavior.3*

The specific question that the respondents consdered regarding the vaue of life
was the fallowing:

Suppose you could reduce your annual risk of death in a car crash by

1/10,000. Thus, if there were 10,000 people just like you, there would

be one less expected death per year in your group. Thisrisk reduction

would cut your annud risk of degth in acar crash in half.

How much would you be willing to pay each year ether for asafer car

or for improved highway safety measures that would cut your motor
vehiderisksin haf?

%0 For areview of this evidence, see Viscusi (1993, 1998a).

31 For areview of these studiesin comparison to the wage equation literature, see Viscusi (1993). A recent
study of theimplicit value of life reflected in used car purchases, which parallels the case study approach
advocated by Justice Breyer, isthat of Dreyfus and Viscusi (1995).
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Respondents then considered five different dollar ranges as well as the possibility
of gpending an infinite amount on such a safety improvement, where this was defined as
being “dl present and future resources.” Converting responses to an implicit value of life

measure is a sraightforward exercise. The risk change indicated in the question was a

decrease in the probability of death of 1/10,000. For those who gave finite responses, the

mean implicit vaue of life of $5.1 million was quite reasonable and in line with estimates
in the literature.

What is disturbing is that dmost 10 percent of the juror sample -- or 47
respondents -- indicated that they had an infinite value of life amount. Such responses
indicate afailure to be willing to make such complex risk tradeoffs. In contrast, only 3
percent of the judges indicated an unlimited willingness to pay for grester safety.>?
Jurors more than judges fal prey to the zero risk mentdity and are willing to pay any
price to achieve safety. Such unbounded commitments to safety are not feasible, given
the multiplicity of hazards that we face and the limited resources we have to address
them. A bdlief in the zero risk gpproach will make jurors less willing to accept the
behavior of corporations that make finite risk tradeoffs, asin the auto safety scenarios
discussed in Section 111.

Thus, in addition to the differences found in the accident scenarios, the jurors
displayed two classes of systematic errorsin dedling with risk more generdly. They are
more likely to believe that low probability hazards are more dangerous than they are.

Moreover, in consdering risk contexts they are more susceptible to the zero risk

32 1n addition, 4 percent of the judges did not respond to the question.
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mentality than arejudges. Each of these sources of error will make jurors more likely to

er in asysematic manner in ther liability judgments and damages assessments.

VI. Conclusion

Anomadiesin individua behavior regarding risk are not restricted to private
decisons. Peopl€e s participation in juries dso involves consideration of risk contexts for
casesinvolving accidents. An important question for assessing the function of our
judicid system ishow juriesin fact gpproach such decisons and whether their judgments
are flawed in a systematic manner.

The results of this study of risk atitudes of jury-€ligible citizens and acomparison
of these findings with smilar results for judges suggests that jurors particularly fal short
of reasonable standards of behavior. Severa noteworthy discrepancies indicated
comparatively better performance by judges. Whereas 74 percent of jurors favored
punitive damages in the small property loss arline repair case, only 18 percent of judges
did. When faced with damages resulting from a previous risk lottery, 92 percent of
judges awarded damages equal to the loss, as compared to 26 percent of jurors. Judges
had more accurate risk beliefs and were less prone to overestimating low probability
events. Few judges were subject to the zero risk mentaity, whereas 10 percent of the
jury-digible citizens had infinite risk tradeoffs. Overdl, judges displayed a greeter
capacity to think in a balanced manner about the competing concerns pertinent to
accident contexts.

These findings raise the more fundamenta issue of whether jurors make risk

judgments sensibly when comparing the costs and benefits in risk contexts, determining
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whether afirm should be liable for an accident, and assessing the appropriate leve of
damagesto be levied. Jurorsfal subgtantidly short of what one might hope for in terms
of adesred pattern of decisions, particularly in smal probability-large loss cases. In
Stuationsin which companies undertake a benefit-cost analyses, jurors pay very little
attention to either therisk level or the cost per life saved—two key characterizations of
the risk decision from the standpoint of how the company should approach accident risks
to its products. What does matter, consstently, is whether the corporation undertook a
systematic risk analysis, but nevertheless proceeded to market arisky product. Jurors
fault the companies for thinking systematicaly about risk, even in Stuaionsin which
based on the usud economic criteria the firm was not negligent and complied with date-
of-the-art economic eva uation practices employed by the responsible regulatory
agencies. Moreover, sound economic analyses with high vaues of life are targeted by
jurorsfor even greater punitive damages.

Jurors dso display aparticular willingness to boost the level of such damages
when the damages could have been worse, but were not. This bias will make damages
awards sysematicaly too high.

The underlying theme throughout these results is that jurors not only make errors
that are incongstent with the usua law and economics principles, but aso that these
biases are quite systematic and will generate higher liability costsfor firms. These
findings aso produced evidence of a zero risk mentality, risk overestimation, and undue
emphasis on worst case outcomes. Anchoring effects were dso influential with respect to
corporate risk andyses, aswas the role of hindsight bias. The results so were consistent

with evidence suggesting that juror judgemerts are driven more by an outrage model than



acaeful benefit-cogt framework. A variety of such influences are no doubt operative in
these instances as well asin actud casesin court.

Failure to make sensble risk tradeoffs and pendizing companies for making
responsible efforts to trade off risk and cost distorts the behavior of juries from what
should be their proper role. Recent research focusing on punitive damages awards has
urged that judges be given more discretion over complex risk cases, particulaly with
regard to setting punitive damages®® The findings here suggest that the case for such a
shift in respongibility has a broadly based cognitive rationde.

Other reform proposals dso are potentially consstent with the spirit of the results
here. A sweeping reform possibility that | consdered in Viscus (1998b) isthat punitive
damages be diminated for safety and environmentd risks. The underlying rationde
semmed from the fact that punitive damages have no gpparent incentive effect
empiricaly. Moreover, most of the responsibility for creating these incentives lies both
with market forces and with government regulatory agencies, which are better equipped
than are juries to ded with the complex scientific issues that often ariseinthese areas. A
less sweeping proposa that aso is reflective of the scientific complexities and the need
for technica expertiseis Justice Breyer's (1993) suggestion that the courts avall
themsealves more of scientific expertsto assigt in illuminating these concerns becauise of
the great difficulty that risk issues pose for courts and the typica juror.

Thereaultsin this article highlight the fact thet there is a serious problem in the

way the courts address matters pertaining to hedth, safety, and environmentd risks.

33 See Sunstein, Kahneman, and Schkade (1998) For advocacy of delegating increased responsibility over
punitive damages to judges as well as the documentation of the errorsthat occur asjurors map their
concerns regarding the behavior of defendantsinto dollar punitive damages amounts.
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Numerous other studies have dso indicated that there are many deficienciesin juror
deliberations, particularly asthey relate to the determination that punitive damages are
warranted and to the mapping of these concernsinto dollar damages amounts.
Presumably any reform effort should aso reflect the ingghts of these many additiond
contributionsaswell. Wheat is clear is that the shortcomings that researchers have

identified in behavior toward risk by individuas o carry over to the courtroom.
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Table 1. Reation of Jurors Opinions on Repairing Airplane Defect to Whether Punitive
Damages Should Apply If an Accident Occurs

Panel A: Property Damage Low: $15,000; Risk Probability 1/10

Repair Plane Don't Repair Plane Tota
Punitives gpply 75 (65.2%) 10 (8.6%) 85 (73.9%)
Punitives don't gpply 26 (22.6%) 4 (3.5%) 30 (26.1%)
Tota 101 (87.8%) 14 (12.2%) 115 (100 %)

Pand B: Property Damage High: $1.5 million; Risk Probability 1/1,000

Repair Plane Don't Repair Plane Tota
Punitives apply 105 (73.4%) 7 (4.0%) 112 (78.3%)
Punitives don't gpply 19 (13.3%) 12 (8.4%) 31 (21.7%)
Tota 124 (86.7%) 19 (13.3%) 143 (100 %)

Pand C: Persond Injury -- 29 degaths for $150 million; Risk Probability 1/100,000

Repair Plane Don't Repair Plane Tota
Punitives apply 110 (92.4%) 4 (3.4%) 114 (95.8%)
Punitives don’t gpply 4 (3.4%) 1 (0.8%) 5 (4.2%)
Totdl 114 (95.8%) 5 (4.2%) 119 (100 %)

Pand D: Persond Injury -- 290 desths for $1.5 billion; Risk Probability 1/1,000,000

Repair Plane Don't Repair Plane Tota
Punitives gpply 50 (89.3%) 3 (5.4%) 53 (94.6%)
Punitives don't gpply 2 (3.6%) 1(1.8%) 3 (5.3%)
Tota 52 (92.9%) 4 (8.9%) 56 (100 %)
Pand E: Overdl Reaults

Repair Plane Don't Repair Plane Tota
Punitives apply 340 (78.5%) 24 (5.5%) 364 (84.1%)
Punitives don't apply 51 (11.8%) 18 (4.2%) 69 (15.9%)
Tota 391 (90.3%) 42 (9.7%) 433 (100 %)
t-gatigics:
Repair Plane: Award Punitives:
A vs B: 0.340 Avs B: 0.955
Cvs. D: 0.936 Cvs. D: 0.3+4
(A+B) vs. (C+D): 2.782*** (A+B) vs. (C+D): 5.569***

Notes: *** -- Sgnificant a 99% confidence leve, two-tailed test.
Percentages might not sum across rows and columns due to rounding error.
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Table 2. Juror Risk Survey Variations

Scenario Description

No Benefit-Cost Analysis

1 No andlys's performed, $4 million cost per life saved
2 No andysis performed, $1 million cost per life saved
Benefit-Cost Analysis Performed

3 Andysis using $300,000 compensatory damages amount to value life, $4
million cogt per life saved

4 Andyssusing NHTSA vdue of life figure of $3 million to vaue life, $4
million cost per life saved

5 Erroneous andysis using NHTSA vaue of life figure of $3 million to
vaue life, estimated cost per life saved of $4 million but actua amount
was $2 million

Survey Waves.

1. Totd liveslost was 10.
2. Totd liveslost was 4.

41



Table 3. Jurors Reactions to Automotive Negligence Case

Panel A: No Benefit-Cost Analysis by Company

Per cent of

sample Geometric
. Sample : mean of Median
Version of survey Size fa:;/r?irt |I Cg awards Award
P ($ millions)
damages
Hmillionlife (Scenario 1) 97 .845 2.95 1.0
$1millionlife (Scenario 2) 97 918 2.86 1.0
Combined no andysis by company 194 .881 2.91 1.0
Panel B: Benefit-Cost Analysis by Company
Per cent of Geometric
Vers ; Sample f‘mP'e mean of Median
ersion or survey Sze ayr(;rt:cg awards Award
a0 ($ millions)
amages
Court costs as value (Scenario 3) 97 .928 4.02 35
NHTSA vaue of life (Scenario 4) 102 931 531 10.0
NHTSA vdue of life, error 96 .948 4.50 10.0
(Scenario 5)
Combined andyss by company 295 .936 4.59 10.0
Pand C: Full Sample Results
Per cent of Geometric
Vers i Sample fmple mean of Median
ersion or survey Sze aalr(;rt:cg awards Award
a0 ($ millions)
amages
Totd for dl five scenarios 489 914 3.85 5.0

t-test (punitive damages frequency): t=2.0958* *
t-test (In punitive damages amount): t=2.4431**

**Sgnificant a the 95% confidence levd.
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Table 4. Effect of Case Characteristics on the Probability of a
Punitive Damages Award

(Margind probabilities based on probit estimates)

Coefficient (Standard Error)
Risk andyss performed 0.051* 0.051*
(0.027) (0.027)
Cost per life saved -0.011 -0.011
(0.089) (0.009)
High absolute risk -0.021 -0.027
(0.028) (0.030)
Persond characteristics Not Included Included

* Aderisks indicate coefficients that are gatisticaly sgnificant a
the 95% confidence level, one-tailed test. Personal characteritics
included an indicator variable for sex, education in years, age,
persond reveded vaue-of-life estimate, an indicator for infinite
vaue of life, and two measures of mortality risk belief.
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Table 5. Effect of Case Characterigtics on the Size of a Punitive
Damages Award

(Natura logarithm of award size)

Coefficient (Standard Error)
Risk andyss performed 0.466* 0.378**

(0.188) (0.190)
Cogt per life saved 0.055 0.033

(0.067) (0.069)
High absolute risk -0.132 -0.124

(0.199) (0.203)
Persond characteristics Not Included Included
R 0.02 0.04

* Aderisks indicate coefficients that are datisticaly significant at
the 95% confidence level, one-tailed test. Persond characterigtics
included an indicator variable for sex, education in years, age,
persond revealed value-of-life esimate, an indicator for infinite
vaue of life, and two measures of mortdity risk beliefs.



Table 6. Award of Punitive Damages by Synthetic Juries

Survey Verson Percentage Digtribution of Number of Jurors Favoring
Punitive Damages
8 10 11 12

1: (No andysis, $4 million 6.7 182 320 282 128
per life)

2. (Noandysis, $1 million 0.9 194 402 354
per life)

1-2: (Combined no andlyss) 3.8 257 342 241
3. (Andysds, court costs) 0.5 16.0 412 390
4: (Anayss NHTSA vaue) 0.2 16.1 40.7 40.2
5. (Flawed andyss, NHTSA 0 112 399 476
vaue)

3-5: (Combined andyss) 0.2 144 406 423
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Table 7. Levels of Punitive Damages Awarded by Synthetic Juries

Survey Verson Award Leve
Median Mean Standard Error of Mean
1. (Noandyds, $4 million per life) 1 2.5 (0.2)
2. (Noandyss $1 million per life) 1 35 (0.1)
1-2: (Combined no analyss) 1 3.0 (0.
3. (Andysds, court cogts) 3 45 (0.1
4: (Andyss NHTSA vaue) 7.5 6.9 (0.2)
5. (Hawed anadyss, NHTSA vaue) 6 6.0 (0.1
3-5. (Combined andysis) 6 5.8 (0.1)
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Table 8. Comparison of judges and jurors awardsin oil well blowout tria

Judges
Damages Number of Percent of
awarded responses sample
$0 0 0.0
$5m 0 0.0
$10m 57 91.9
$30m 4 6.5
$75m 0 0.0
$100m 1 1.6
Median award - $10m; Geometric mean avard - $11.14m
Juries
Damages Number of Percent of
awarded responses sample
$0 22 4.5
$5m 65 13.3
$10m 129 26.3
$30m 179 36.5
$75m 47 9.6
$100m 48 0.8

Median award - $30m; Geometric mean award - $21.43m

t-test on arithmetic means, t=4.7942***
*** indicates confidence at 99% confidence leve



Appendix
Bdow isasummary of the questionsin the survey that were the basis for the
andysisin this paper. The order of the questions pardldsthat for the discusson in the
paper. For smplicity only one variant of each question is reported, but the different

variations are noted.

Survey Ingructions

The survey below conssts of a series of questions about safety
risks. There are usudly no right or wrong answers. The main purpose of
the survey isto get your opinion on avariety of safety problems. If you
do not know an answer, please provide your best estimate.

Severd of the questions dedl with punitive damages for safety
decisons. Asyou may recal, courts may award punitive damages for
conduct that isreckless. A company is recklessif it is conscious of a
grave danger or risk of harm, it evaluated the danger, it disregarded the
risk when deciding how to act, and its conduct involved a gross deviation
from the leve of care an ordinary person would use. In the punitive
damages cases discussed below, courts will separately award
compensatory damages to meet the income losses associated with the
accident.

Airplane Repair Case

Four versons of the airline repair case were tested. Two involved property
damage of $15,000 and $1.5 million, and two involved persond injury of $150 million
and $1.5 hillion. One property damage scenario and one persond injury scenario appear

be ow.
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Property Damage Scenario

Y ou are CEO of Rocky Mountain Airlines. The cargo door on a
plane does not operate properly. Fixing it costs $2,000. If it isnot fixed,
there is absolutely no safety risk. Very religble engineering estimates
indicate that there is only a 1/10 chance that there will be atotal lossto
your company of $15,000 due to in materids damage to cargo over the life
of the plane. Thus, thereis a 90 percent chance that there will be no
damage whatsoever. 'Y our company has no insurance but will be liable for
the cost of this damage. Should you undertake the repair? Circle one.

Repair Do Not Repair

If you do not undertake the repair and there is luggage damage,
should the court award punitive damages? Punitive damages represent a
payment the company must make in addition to compensating people for
their losses to punish the company. Circle one.

Yes No

Personal Injury Scenario

Y ou are CEO of Rocky Mountain Airlines. The cargo door on a
plane does not operate properly. Fixing it costs $2,000. If it isnot fixed,
there is aremote chance that the problem with the door will cause the
planeto crash. Very reliable engineering estimates indicate that there is
only a 1/1,000,000 chance over the expected life of the plane that the
plane will crash, killing an estimated 29 people. Thus, thereisa
999,999/1,000,000 chance that there will be no loss of life whatsoever.
The best economic estimates are that a crash will cost your company $150
million, which indudes the full socid vaue of life. Y our parent company
has no insurance but does have sufficient resources to pay these damages.
Should you undertake the repair? Circle one.

Repair Do Not Repair

If you do not undertake the repair and there is a crash, should
punitive damages be awarded? Circle one.

Yes No
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Corporate Risk Anayss

There were five corporate risk analyss cases, each of which was done for a
Stuation with 10 deaths and 4 deaths per year. For smplicity, | report only one example

of no andyss Scenario 1, the andysis Scenario 3, and NHTSA anaysis Scenario 4.

Scenario 1

A mgjor auto company with annua profits of $7 billion made a
line of carswith a defective dectrica sysem design. Thisfalure hasled
to a series of firesin these vehicles that caused 4 burn degths per year.
Changing the design to prevent these desths would cost $4 million for the
40,000 vehicles affected per year. This safety design change would raise
the price of cars by $100 each. The company thought that there might be
some risk from the current design, but did not believe that it would be
ggnificant. The company notes that even with these injuries, the vehicle
had one of the best safety recordsin its class.

The courts have awvarded each of the victims' families $800,000 in
damages to compensate them for the income loss and pain and suffering
that resulted. After these lawsuits, the company dtered future designsto
eliminate the problem.

@ Should the court so award punitive damages to punish the
company for reckless behavior?

Yes No

2 If yes, what amount would you award to the survivors per
fatdity? Pick one.

(a) $100,000

(b) $1 million

(c) $10 million

(d) $100 million

(e) other amount you select
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Scenario 3

A magjor auto company with annud profits of $7 billion made a
line of carswith a defective dectrica sysem design. Thisfalure hasled
to a series of firesin these vehicles that caused 4 burn degths per year.
Changing the design to prevent these deaths would cost $4 million for the
40,000 vehicles affected per year. This safety design change would raise
the price of cars $100 each. The company thought that there might be
some risk from the amount design, but did not believe that it would be
sgnificant.

The company did adetailed andysis of the risk and estimated that
4 people would die each year. However, the company estimated that the
liability cost would only be $800,000 per desth based on the median
award dl industries pay for product-related fatdities. The company’s
edtimate of the total court awards for the design problem was $3.2 million
per year. Asaresult, the company estimated that the $4 million annud
cost of making the change exceeded the estimated vaue of the court
awards. The company concluded that it was cheaper not to adopt the safer
design. The company notes that even with these injuries, the vehicle had
one of the best safety recordsinits class.

The courts have awarded each of the victims' families $800,000 in
damages to compensate them for the income loss and pain and suffering
that resulted. The compensatory damages avardsto the familieswerein
line with the company’ s estimates, or $300,000 per desth. After these
lawsuits, the company dtered future designs to eliminate the problem.

@ Should the court aso award punitive damages to punish the
company for reckless behavior?

Yes No

2 If yes, what amount would you award to the survivors per
fatdity? Pick one.

(a) $100,000

(b) $1 million

(c) $10 million

(d) $100 million

(e) other amount you select
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Scenario 4

A mgjor auto company with annua profits of $7 billion made a
line of carswith a defective dectrica sysem design. Thisfalure hasled
to aseries of firesin these vehicles that caused 4 burn deaths per year.
Changing the design to prevent these desths would cost $16 million for the
40,000 vehicles affected per year. This safety design would raise the price
of cars $400 each. The company thought that there might be some risk
from the design, but did not believe that it would be Sgnificant.

The company did adetailed analysis of the risk and estimated that
4 people would die on average per year. However, the cost to iminate
the risk was $4 million per fatdity prevented. To determine whether the
safety improvement was worthwhile, the company used avaue of $3
million per accidenta death, which isthe vaue used by the Nationa
Highway Traffic Safety Adminigtration in setting auto safety standards.
The company estimated that the annud safety benefits of the safer design
would be $12 million (4 expected deaths at $3 million per death), while
the costs would be $16 million. As aresult, the company believed that
other safety improvements might save more lives a lesscost. The
company notes that even with these injuries, the vehicle had one of the
best safety recordsin its class.

The courts have awvarded each of the victims' families $800,000 in
damages to compensate them for the income loss and pain and suffering
that resulted. After the deaths occurred, the company atered future
desgnsto eiminate the problem.

@ Should the court dso award punitive damages to punish the
company for reckless behavior?

Yes No

2 If yes, what amount would you award per fatdity? Pick
one.

(a) $100,000

(b) $1 million

(c) $10 million

(d) $200 million

(e) other amount you select
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Oil Well Blowout

The ail well blowout damages case had two variations, one in which damages

were |ess than the worst case and one in which damages equaed the worst case.

Fortunate Case

Acme Oil Company has been found thet it did not meet legd
dandards for safe operation of its oil wells. Consequently, it isliable for
an oil wel blowout that caused $10 million in property damage and no
persond injury. The company in many respects was fortunate in that such
blowouts have a 90% chance of $100 million in property damages and a
10% chance of minor damage of $10 million. What damages award
amount would you select?

Zero

Under $10 million

$10 million

Between $10 million and $50 million
Between $50 million and $100 million
$100 million

OO

Unfortunate Case

Acme Oil Company has been found thet it did not meet the legd
standards for safe operation of its oil wells. Consequently, it isligble for
an oil well blowout that caused $10 million in property damage and no
persond injury. The company in many respects was unfortunate in that
such blowouts have a 90% chance of no damage and a 10% chance of $10
million in damages. What damages award amount would you select?

Zero

Under $10 million

$10 million

Between $10 million and $50 million
Between $50 million and $100 million
$100 million

COO©OWOO
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Vduedf Life

Suppose you could reduce you annua risk of desth in acar crash
by 1/10,000. Thus, if there were 10,000 people just like you, there would
be one less expected death per year in your group. Thisrisk reduction
would cut your annud risk of deeth in acar crash in half.

How much would you be willing to pay each year ether for a safer
car or for improved highway safety measures that would cut your motor-
vehideriksin haf?

Check one:

Dadllar anount

9 0 - 50

9 5 - 200

9 200 - 500

9 500 - 1,000

9 Above 1,000

9 Infinite - All present and future resources

Risk Assessment

In 1990 47,000 people in the United States died in automobile
accidents. How many people died from the other causes of deeth listed
below? Y ou are not expected to know any of these answers exactly. Your
best estimate will do.

Fill inyour best estimate in the space.

Electrocution Diabetes
Appendicitis Lightning
Fireworks Fire and Flames
Stroke Drowning
Poisoning (solids and liquids) Accidental Fdls
Heart disease Firearms (accidents)
Ashma Mesdes
Botulism Lung Cancer
Homicide Breast Cancer
Pregnancy/childbirth/abortion Stomach Cancer
(death to mother) All cancer

I nfectious hepatitis

All causes of death



Personal Characteristics

Please answer the following background characteristic questions. The
answers will not be used to identify you. They will, however, be useful in
seeing how the responses to the survey vary across the population.

What is you sex?
9 Made 9 Femde

What is your age?

What is your race?

White Hispanic
Black Asian
Native American Other

What is your education?

Some high school
High School graduate
Some college

College graduate
Professional degree

Which category best describes your smoking status?

Current smoker (average at least 1 cigarette per day)
Former smoker

Nonsmoker

How often do you use seatbelts while driving or riding in a car?
Always

Sometimes

Never




Table A. Means of Varigbles Used in Andysis

Variable M ean (?tandgrd
eviation
Femde 0.682 0.466
Age 447 15.3
Rece:
White 0.884 0.320
Black 0.022 0.149
Native American 0.006 0.078
Higpanic 0.047 0.211
Adan 0.004 0.064
Other race 0.016 0.126
Education:
Some high school 0.037 0.189
High school graduate 0.186 0.389
Some college 0.401 0.491
College graduate 0.269 0.444
Professional degree 0.107 0.310
Smoking datus:
Current smoker 0.225 0.418
Former smoker 0.233 0.423
Nonsmoker 0.541 0.499
Seatbelt use:
Always 0.804 0.398
Sometimes 0.157 0.364
Never 0.039 0.194

The sample sizefor thistable is 489, as there were four

observations for which the respondents did not report their

personal characterigtics. Thetotd sample size was 493.
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114.7988
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4.844187
5.446737
5.327876

8.48694
6.378426
6.981935
7.489971
9.068201
7.582738
8.198364
7.993958
7.554859
7.629004
9.557117
9.982021
10.36565
9.465603
10.70412
10.88401
12.12825
12.04277
13.96281

5.200624
5.354548
5.354548
6.198834
6.749712
6.967248
7.117043
7.122467
7.525754
8.150799
8.181604
8.265021
8.324193
8.914807
8.988191
9.424932
9.895087
9.941155

10.8698
10.87533
12.02089
12.36448
13.47766

0.693147
1.609438
1.609438
4.488636
5.768321
6.214608
6.507277
6.517671
7.255591
8.288786
8.336869
8.465899
8.556414
9.418411
9.520761
10.11107
10.71442
10.77193
11.87818
11.88449
13.13295
13.48701
14.58026

perceptionJuries fit cause

6.452942
5.459384
5.454564
5.481324
7.516186
6.151175
6.980095
7.244717

8.11825
8.013992
8.076327
8.182267
7.840446
7.175337
8.822993
10.07135
9.664977
8.529627
9.812705
9.791771
11.29301
10.70763
13.27366

5.779645
5.818915
5.818915measles
6.311736
6.710691
6.875865
6.991496¢€l ectro
6.995709
7.31348
7.820267
7.84561fire
7.914389
7.963309
8.456947
8.518896
8.890014homicide
9.293678
9.333439
10.1418stroke
10.14665
11.15883allcanc
11.46506
12.46414

botulism
firework
measles
lightnin
birthing
appendix
electro
hepatit
firearms
drowning
fire
asthma
poison
accfalls
stomachc
homicide
breastc
diabetes
stroke
lungcanc
allcanc
heartdis
allcause
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