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Abstract

Predictability in civil and criminal sanctionsgenerally
understood as desirable.  Conversely, unpredidiabis
condemned as a violation of the rule of law. Thepgr
explores predictability in sanctioning from the mioof view of
efficiency. It is argued that, given a constantestpd sanction,
deterrence is increased when either the size ofdhetion or
the probability that it will be imposed is uncentaiThis
conclusion follows from earlier findings in beharabdecision
research and the results of an experiment condsgeedfically
to examine this hypothesis. The findings suggest thithin an
efficiency framework, there are virtues to unceraithat may
cast doubt on the premise that law should alwaygesto be as
predictable as possible.
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The Virtues of Uncertainty in Law:
An Experimental Approach

Legal scholars generally assume that law shotilesiowards coherenceThe ideal
of coherence is regarded as particularly imporitatite context of criminal sanctions, where
it is argued that “Disparity [in sentencing] is amifest form of injustice, which may bring a
sentencing system into public disrepui& his ideal has had many consequences, ranging
from the drafting of sentencing guidelines in th&ln the 1970’s to the current effort to
limit jury discretion over punitive damages in tatv (which is gaining momentum both
among scholars and in the cod)ts

This essay investigates coherence from an efigi@@mework. Using insights from
behavioral economics and a simple experiment, welade that predictability in punishment
may be inefficient. In keeping with Bentham’s pijle of frugality — the principle that a
sanction should be as small as necessary to adlseyeals — we argue that uncertain
sanctions may be preferable on efficiency grouretsbse they achieve more deterrence than
certain sanctions of the same expected value. éAacknowledge, this argument is two-
edged. On the one hand, it suggests that therebmaybstantial benefits to uncertainty in
sanctioning. On the other hand, the serious dbjesto uncertainty in sanctioning —
objections which we acknowledge and explore — silgggest important limits on efficiency
as a guide in designing legal rules governing gunint.

Traditionally understood, legislators and policykes have two ways to increase the
deterrence of wrongful activity: increasing theesof the sanction imposed or increasing the
probability of detection. In combination, these tvariables constitute the expected sanction,
and the expected sanction is what determines te@f&rime or wrongful behavidrSome
law and economics scholars have pointed out tlexaake of a third variable, risk aversion,
and demonstrated that thdbjective expected value of a sanction depends on an indiVsl
aversion to risk and discount rate (i.e. the re¢asiubjective value assigned to initial and

! See, e.g., Cass R. Sunstein, Danil Kahneman, [oh#tade, llana Ritov Predictably Incoherent Judgme
54 Stan. L. Rev. 1153 (2002).

2 See Andrew Ashowrth, Four Techniques for ReduSiagtence Disparity in Principled Sentencing: Regslin
on Theory and Policg27, 236 (ed. Andrew Von Hirsch and Andrew AshwpHhart Publications 1999).

% See generally Sunstein & Viscusi, Punitive Damd8692); BMW of North America v. Gore, 517 U.S. 559
(1996). The U.S. Supreme Court has recently gdaceet in another appeal from a punitive damagedicte
See State Farm Mut. Auto. Ins. Co. v. Campbell, $2€t. 2326 (2002) (granting cert.).

* This is the observation of Gary Becker in his seharticle. See Gary S. Becker, Crime and Punisiria
Economic Approach, 76 J. Pol. Econ. 169 (1968 &so A. Mitchell Polinsky & Steven Shavell, The
Optimal Tradeoff Between the Probability and Magdé of Fines, 69 Am. Econ. Rev. 120 (1979).



subsequent sanction unitsfror example, a criminal who is more present-dei@rand who
assigns a greater disutility to the first yearroprisonment than to subsequent years will be
deterred more effectively by increasing the proligithan the size of a sanctiGnThis
analysis supports claims by criminologists whopfrine time of Becaria, have consistently
argued that“[c]rimes are more effectually prevertigdhe certainty than the severity of
punishment,” so that we may get more deterrence from a 50%oehafserving two years in
prison than from a 10% chance of serving ten yeapsison®

We extend this attention sobjective expected value by incorporating insights from
behavioral analysis regarding the effect of undetyan decision-making. We learn from
and extend the insights gained in research on y@xmamplianc&to begin to develop a
more general understanding of the role of uncastamdeterring violation of legal norms.
To date, the manipulation of uncertainty as a to@ombating crime has not received the
depth of attention that it deserves. For examplminologists and legal scholars have not
explored systematically the effects of sanctionoitgries, i.e., varying the size of the
sanction in an unpredictable manner or detectiteres, i.e., varying the probability of
detection in an unpredictable mannr.

® See A. Mitchell Polinsky and Steven Shavell, On Blisutility and Discounting of Imprisonment ane th
Theory of Deterrence 28 J. Legal Stud 1-13 (1999).

®See, id. See also Michael K. Block & Robert Gid,iAn Economic Analysis of Crimes Punishable by
Imprisonment, 4 J. Leg. Stud. 479, 81, 89-90 (1975)

" See Beccaria, Of Crimes and Punishments chaptex@aining that “it is the nature of mankind to be
terrified at the approach of the smallest inevigadlil, whilst hope, the best gift of Heaven héuh power of
dispelling the apprehension of a greater”).

® See FRANKLIN E. ZIMRING & GORDON J. HAWKINS, DETBRENCE 158-72 (1973). As Shavell and
Polinsky demonstrate, this conclusion follows naisdngly in situations in which criminals discotné future
more sharply than the general population and whiemirtals assign a greater disutility to the firsty of
imprisonment than to subsequent years. See Sk&aRalinsky, supra note --. Interestingly, theiadysis
suggests that, when dealing with monetary sanctgmtal welfare is nevertheless increased whereased
sanction size is traded off against decreased piiitigaof detection, because higher sanctions tdaujreater
payments by criminals. See, A. Mitchell Polins&yeven Shavell, The Optimal Tradeoff between the
Probability and Magnitude of Fines 69 American Emoic Review 880-891 (1979). Of course, this arialys
ignores the judgment proof problem.

° See Dipanker Ghosh & Terry L. Crain, StructuréJatertainty and Decision Making: An Experimental
Investigation, 24 Decision Sciences 789 (1993); De€asey and John T. Scholz, Boundary Effectgague
Risk Information on Taxpayer Decisions, 50 Orgatiizeal Behavior and Human Decision Processes 360-94
(1991); Jeff T. Casey & John T. Scholz, Beyond bretece: Behavioral Decision Theory and Tax Comgkan
25 Law & Soc'y Rev. 821-43 (1991); Michael W. Spi&J. Everett Thomas, Audit Probabilities and e
Evasion Decision: An Experimental Approach, 2 JrEdsychology 241 (1982).

9 The neglect on the part of legal scholars to itigate the effects of uncertainty on deterrence by
grounded in the established legal ethos concemnmiegrtainty. Uncertainty with respect to the sizéhe
sanction is perceived with great suspicion andatéd some fundamental justice-based intuitionsewhil
uncertainty with respect to the probability of deien is regarded as inevitable so that manipulgitifior the
sake of increasing deterrence strikes legal schalsuunrealistic and unnecessary. We try to adtinese
concerns later.



The first part of this essay reports the resofiis decision-making experiment that
explored how uncertainty regarding the size oha find uncertainty regarding the
probability of detection affect the choice to vigla norm. In the experiment participants
were asked to decide whether to take an actionitbald result in a monetary payoff but
would expose them to a risk of being caught andired to pay a fine. The participants
were given real money and assessed real finemauats that varied according to their
decisions. Over the course of the experiment, wieddhe certainty of the information
provided to the participants about the size offilie and the chances of being caught, while
holding constant the expected value of the sanetimhthe average probability of being
caught. In general, the greater the uncertairggnaing the size of the fine or the chance of
being caught, the more unlikely participants weréake the action.

While certainly preliminary and exploratory, thepeximent advanced on the very
limited prior behavioral decision research on caamge with norms by framing the decision
in a manner that allows the results to be genemlia a wider array of situations and by
using monetary rewards and punishments to makedtision more realistic. Although any
conclusions drawn from this research must be deitative, the results suggest that
uncertainty with regard to either the size of taediion or the probability of detection
increases deterrenameteris paribus. The struggle to provide coherence and predictgbil
undoubtedly is morally cogent in many contexts,ibatay be detrimental to the efficient
implementation of the goal of deterrence.

With regard to criminal law, research of this sody provide a reason to question the
deterrent value of determinate sentencing. Witlamdp tort law, such research suggests for
example that tort reform efforts aimed at making-economic and punitive damages more
predictable may decrease the deterrent effectrofae (even if the average size of the
damages were to remain constant). In both fiekds research suggests that policymakers
also may be able to increase deterrence by matipgike uncertainty regarding probability
of detection. Examples of policies directed atartainty in detection include publicizing
short term, intensive random stops for drunk dgyirandom audits for securities fraud, or
periodic, intensive review of patient records fagdital malpractice. As we will explain, it is

this finding regarding the deterrence value of utaiety regarding the probability of



detection that is most inconsistent with traditiceygected value analysis (and, thus,
demonstrates most persuasively the “value addedh&havioral approacf.

The second part of this essay explores the tredtaiemcertainty in criminal and tort
law. We begin by pointing out that the legal systhoes not consistently pursue
predictability in sentencing. Consider the follogitwo hypothetical situations. In the first
situation, two individuals commit identical wrongsd both are caught. The first is assessed a
fine or damages of $10,000, while the second issa=sl a fine or damages of $5000. If the
disparity between these two individuals is due dgalghance (for example, a sentencing
lottery conducted after the two criminals were dwtf), it provides cause for concern. The
person who received the harsher sanction hastanhagg moral and perhaps even legal
complaint: “Why was | punished more harshly thae sas?™**

In the second situation, two individuals comméntical wrongs but face different
probabilities of detection. The difference in thelgability of detection follows from a
policy, endorsed by police officers, of thoroughiyestigating fifty percent of the reported
crimes (chosen randomly), while conducting onlyiesory investigation of the other half. As
a result of this “detection lottery,” the first inttlual has a 10% chance of being caught and
punished while the second has only a 5% chanceinfuition is that the disparity in the
likelihood of detection between the two criminatsed not raise the same moral resentment
as the disparity in the size of the sanction. Tleeainconcern of the person who asks: “Why
me?” seems compelling in the case of a sentenotteyy, but not in the case of a detection
lottery** A number of well-established legal doctrines aratitutional practices in both the
criminal and tort fields reflect these differenaesnoral intuition.

After describing some of these doctrines and prast Part || goes on to explore how
criminal law and tort law treat uncertainty as wadlways in which uncertainty can be
manipulated — without violating foundational doe#i principles — even in contexts in which
it is perceived by legal doctrine as undesirablarples of doctrines and institutional

practices that create uncertainty in the crimiaal field include prosecutorial discretion to

' See TAN 49-51 infra.

2 The idea of a sentencing lottery is borrowed fi@avid Lewis, The Punishment that Leaves Something t
Chance 18 Philosophy and Public Affairs 53 (1989).

31n 1982, a judge in New York City flipped a comdetermine whether to sentence an individual tor280
days in jail. The public was outraged, and the gud@gs censured. See Judith Resnick, PrecludingaAp@é
Cornell L. Rev. 603 (1985). The aversion to serteniotteries is part of a broader phenomenon, mathe
aversion to luck in criminal law. See Omri Ben Sdwaéind Alon Harel, The Economics of the Law of Gniah
Attempts: A Victim Centered Perspective 145 Uniitgrsf Pennsylvania L. Rev. 299, 321 (1996).

4 See Uzi Segal& Alon Harel, Criminal Law and Betwawmi Law and Economics: Observations on the
Neglected Role of Uncertainty in Deterring Crim@ Zimerican Law and Economics Revi@®6-312 (1999).



charge crimes up or down, sanctions that vary aogcgto the results of the crime, and the
Pinkerton rule (pursuant to which members of conspiraciediable for the acts of others).
Examples in the tort law field include the practidesetting damages according to the harm
to the victim, the “randomizing” effect of relyiran private parties to enforce the law, and
the ability of liability insurance to reduce or nméy the uncertainty in tort sanctions. These
examples are in addition to the very substantsdréition granted to criminal and civil
enforcement bodies regarding the allocation ofusses to the detection and prosecution of
criminal and civil wrongs.

The third part of this essay addresses a numbermdrtant potential objections to
manipulating uncertainty and deterrence. We exawinjections based on morality, cost,
effectiveness, and the potential risks of over amder deterrence, in addition to objections
based on research showing that uncertainty haareiftial effects on people according to
their aversion to risk. While all of these objeas raise important qualifications that may
limit the practical application of our analysisdertain situations, none fundamentally
undercut our project. Indeed, even if all of tihgeations were otherwise insurmountable,
our research would nevertheless suggest that pmladsers could accomplish greater
deterrence by focusing public attention on alreaxgting, highly uncertain aspects of civil
and criminal sanctioning.

The primary purpose of this article is not to ekséiy) once and for all, that increasing
uncertainty with respect to the size of the sancéind the probability of detection is
desirable, or even the more modest goal that isgrgaincertainty necessarily is desirable
from an efficiency-based perspective. Instead,amris to expand the traditional paradigm
beyond the exclusive focus on the size of the sameind the probability of detection as the
means by which law can deter wrongful behavior.réhe an additional important tool at the
disposal of policy makers and legislators: the powenanipulate the certainty of the size of

sanctions or the certainty of the probability adithmposition.

Part |:
An Experimental Investigation of the Deterrent Effects of Uncertainty
This part describes and presents the results expariment conducted in order to
investigate the effects of uncertainty. Sectionrdviles the theoretical foundations for the
experiment, explaining the different meanings atertainty and the ways in which
manipulating uncertainty could promote deterreisextion B sketches in more detail the



purposes of the experiment as well as its limiteticGection C describes the experiment
itself. Section D presents the results.
A. Theoretical Foundations

Within an efficiency framework, individuals comphyth legal norms based on an
evaluation, implicit or otherwise, of the costs dnmhefits of compliance. One of the benefits
of compliance with legal norms is avoiding the leggnctions that follow from violation of
those norms. Hence, actors make at least an itnplidgment regarding (a) the probability
that norm-violating behavior will be detected abjithe nature (or the size) of the sanction
that will be imposed in the event of detection.cBgse even the best informed, utility
maximizing actor is unlikely to have precise infatmn about either the probability of
detection or the size of the sanction, such juddmare necessarily made under conditions of
uncertainty. Accordingly, a realistic accountlo¢ deterrent effect of legal norms should
address the effect of uncertainty both with resptihe nature and size of legal sanctions
and with respect to the probability of detectiondetision-makind®

What it means for thgze of a sanction to be more or less certain is ivielly clear
and, thus, needs little explanation. A fixed fioea given wrong is more certain than a fine
in an amount that depends on the flip of a faincdsimilarly, a fine in an amount based on
the flip of a fair coin is more certain than a finean amount that depends on one or more
factors that are less predictable than the flip &ir coin.

Certainty in detection is more complicated. Wegard to certainty in detection we
need to make a crucial distinction betweengtabability of detection and theprecision of
the probability of detection. In everyday speech, the concept of certaintjeirection could
refer to both. For example, it would be entiredgsonable to say that one kind of crime,
which is 50%more likely to be detected than anothenmare certain to be detected.

15 Behavioral decision research has already beeninsadmerous areas of law to describe how indivislua
make decisions under conditions of uncertainty el & to suggest how legal rules should be adjustéght
of this research. Researchers have examined tlaviobelof juries, (see Sunstein, Viscusi et al onifve
damages), the behavior of judges (ee Korobkin ehalurvey instrument to judges), and the behafior
lawyers and litigants (see Korobkin, Rachlinskisattiement behavior). Yet, surprisingly, (with véey
exceptions) this research has not yet examinedummertainty influences the deterrent effects aharal
sanctions or civil remedies. The sole apparentpiaes are in the field of taxpayer compliancee 8ete 9,
supra. See also Alon Harel & Uzi Segal, Criminail.and Behavioral Law and Economics: Observatians o
the Neglected Role of Uncertainty in Deterring G¥jrh American L. & Econ. Rev. 276-312 (1999). For
reviews of the potential applications of behavigl@tision research to law and economic analysisesge
Christine Jolls, Cass R. Sunstein and Richard ThAl8ehavioral Approach to Law and Economics, 5nS
L. Rev. 1471 (1998); Russel B. Korobkin and Thoi@abllen, Law and Behavioral Science: Removing the
Rationality Assumption from Law and Economics, &8ifCL. Rev. 1051 (2000). See also Colin Camerer,
Individual Decision Making, in Stanley Kaish et(atls), Handbook of Behavioral Economics: Behavioral
Decision Making at 587 (1991) (reviewing behaviatatision research).



This “probability of detection” aspect of certainhowever, is not what concerns us
here. Instead, we are investigating the detegtectt of varying information about the
precision of the probability of detection. In orat to confound the effects of “likelihood”
and “precision,” our experiment holds constantdtierall probability of detection (at least
insofar as that is possible). The experiment gahewever, the precision with which
participants are able to know the probability ofedéion. For example, the experiment
compares decisions in situations in which theredgfined risk of 30% of being fined to
decisions in situations in which there are equahcies that the probability of being fined
will be either 20% or 40%. Similarly, the experimeompares decisions in situations in
which there is a defined risk of 30% of being firiedlecisions in situations in which the
probability of being fined is either 20% or 40% &hdre is no information regarding the
chances of the probability being one or the otlke situations in which the probability of
being fined can be either 20% or 40% involve gneateertainty in the sense that interests us
here than the situation in which the probabilitpidefinite 3094°

Some prior research in law and economics has begexplore the possibility that
risk and uncertainty may be harnessed to enharteerelece. For example, some torts
theorists have raised the possibility that uncetyatould produce over-deterrenceOthers
have pointed out that attitudes towards risk aleveat to understanding the deterrent effects
of increasing the probability of detection as corepao increasing the size of a sanctibn.
Yet, more complex forms of uncertainty such ascthvecept of sentencing lotteries, detection

lotteries or even the relevance of ambiguity (ircertainty about the relative rf€kas a tool

18 From the perspective of expected utility theohg distinction drawn here may seem peculiar. Exguect
utility theory does not distinguish between lo#srand compounding lotteries (lotteries in whiahdbtcomes
themselves are lotteries). For example if a pebstieves that there is an equal chance that theresrhent
probability is detection is 5% and 15%, then effeddy she believes that the probability of deteeti® 10% (0.5
X 5% + 0.5 X 15%). But the literature on ambigustyggests that very often decision makers do nat tre
unknown probabilities in the way they treat knownlabilities. See Segal and Harel, supra notetl304
7.Cf,, John E. Calfee & Richard Craswell, Some Bffexf Uncertainty on Compliance with Legal Standard
70 Virginia L. Rev. 965 (1984) (arguing that unegmty over legal standards will produce suboptimal
compliance because risk averse individuals willéilegomply”). Although this and related later woske
Richard Craswell and John E. Calfee, DeterrencdUmuertain Legal Standards, 2 J.L. Econ. & Org. 279
(1986), are significant exceptions to the genemadlency to ignore uncertainty, the analysis of ttaggy takes
place within the framework of expected value analgsd predate the behavioral turn in law and egono
research. See also Jason S. Johnston, BayesigRiRding and Efficiency: Toward an Economic Theofy
Liability Under Uncertainty, 61 S. Cal. L. Rev. 1@8@87); Mark F. Grady, A New Positive Economic ©he
of Negligence, 92 Yale L. J. 799 (1983).

18 See Polinsky & Shavell supra notes 5&8.

9 Ambiguity represents the lack of confidence, aklaf reliability of the information one has congieig the
relative likelihood of events. If a person knowattthere are 50 black balls and 50 white ballsimi@ a person
knows that the probability that a white ball bekgid up at random is 50%. If a person knows thatthee 100
balls some of which are white while others are klacperson faces ambiguity — ambiguity which isnfded on



to increase deterrence have not been investigétext éheoretically or empirically, outside
the field of taxpayer compliancg.

Two areas in which this omission seems quite sigilare determinate sentencing in
criminal law and punitive damages in tort law. Dwgrthe fierce debates over sentencing
guidelines, no serious consideration appears te baen given to the possibility that
increasing certainty might undercut deterreffo&/hile this omission may be understandable,
given that the sentencing guidelines debate wadumiad in moral rather than economic
terms, the corresponding omission in discussiommioftive damages is more difficult to
explain. Quite recent studies on punitive damag@sie of which explicitly incorporate
developments in behavioral decision research, assvithout questioning that uncertainty in
sanctions is undesirabféThis assumption is especially troubling becausaésearchers use
their findings regarding the uncertainty of juryct#on making to argue for legal reforms
limiting jury discretion. Yet, the more foundatidmpestion, whether uncertainty is indeed
undesirable (at least within the efficiency-baseaniework in which the research is

conducted), typically is discussed only summanlyan introductory paragraph — a paragraph

ignorance with respect to the relevant probabdlitiehe classical experiment suggested by Ellsiiesirates
the concept of ambiguity. Suppose an urn containsedls, 30 of which are known to be yellow, wielech of
the other 60 is known to be either blue or red thbetexact composition of these 60 balls is unkndweach of
the next four lotteries, one ball will be pickedahdom, and the decision maker will be paid adogrtb its
color. The four lotteries are: $100 if yellow, zertherwise; $100 if blue, zero otherwise; $100efigw or red,
zero if blue; and $100 if blue or red, zero if p&ll Ellsberg suggests that most decision makefeipitee first
lottery to the second, but the fourth to the thirtlis preference violates standard probability thesince a
decision maker who prefers the first lottery to $keeond reveals that he believes “yellow” to beeanikely
than “blue”. On the other hand, preferring the latiery to the third reveals that, for this deaisimaker, “blue
or red” is more likely to happen than “yellow odréhence blue is more likely than yellow, a codiction. See
Daniel Ellsberg, Risk, Ambiguity and the Savagedims 75 Quarterly Journal of Economics 643-69 (1961)
These and similar results were repeated in mangrerpnts. See, e.g., K.R. MacCrimmon and S. Larson,
Utility Theory: Axioms Versus ‘Paradoxes’, in M.Als and O. Hagen.(eds), Expected Utility Hypotheses
the Allais Paradox (1979).

2 The taxpayer compliance literature is listed iter@, supra.

L For a thorough survey of the history of the secitemguidelines, see Kate Smith and Jose A. Cabrdfear
of Judging: Sentencing Guidelines in the Federairti38-77 (University of Chicago, 1998); Spohmrsunote
at 219-262. The initial aspiration of the guidefingas a mistrust of judicial discretion. At a lastage the
sentencing bill (the bill which establishes theteaning guidelines) became “tougher” on crime dgad i
“toughness” was also justified in terms of deteceeret, the dimension which interests us here ehathe
reduction of uncertainty and disparity appear teehaeen justified exclusively in terms of justie¢her than in
terms of deterrence.

#2 See David Schkade, Cass R. Sunstein & Daniel KahneDeliberating About Dollars: The Severity Shift
100 Colum. L. Rev. 1139, 1142-43 (2000); Cass Rsfin, Daniel Kahneman and David Schkade, Assgssin
Punitive Damages (with Notes on Cognition and Védumein Law), 107 Yale L. J. 2071, 2075-76 (1998);
Daniel Kahneman, David Schkade & Cass R. Suns#iared Outrage and Erratic Awards: The Psycholdégy o
Punitive Damages, 16 J. Risk & Uncertainty 49 ()98&p Viscusi, The Social Costs of Punitive Damgage
Against Corporations in Environmental and Safetyt§, 87 Georgetown L. J. 285, 288-99 (1998).



which reiterates the conviction that uncertaintyhwespect to the size of punitive damages is
both unjust and inefficierft

Efficiency considerations suggest that deterrehoeilsl be maximized for a given
level of expenses. After all, the goal of detecesis harm prevention; reducing the cost of
preventing harm clearly is desirable from an eéfidy perspective. If uncertainty enhances
the deterrent effect of a given set of legal raled enforcement procedures, it may be
possible to reduce the expected sanction, withecrtedsing its deterrent effects, by
increasing the uncertainty. Uncertainty could bedu® implement the principle of
parsimony — the principle that sanctions shoulddemall as possibfé For example, if
individuals are risk averse to punishment lotteriieen greater deterrence could be obtained
for the same investment in prisons and other pumestt mechanisms or alternatively the
same level of deterrence could be obtained froesselr investment.

Consider the following example. Assume that creisrare deterred more by a
sentencing lottery subjecting 50% of the conviagdhinals to 2 years of imprisonment and
50% of the convicted criminals to 4 years of impnisient than by a system that imprisons
all convicted criminals for 3 years. The legal systcould exploit this risk aversion by using
a sentencing lottery which, on average, imprisanicted criminals for less than 3 years
and yet maintains the same deterrent effects gstans that imprisons all convicted
criminals for 3 years. Manipulating uncertaintyifiéates therefore decreasing the size of the
expected sanction (either by reducing the sizé®fanction or by reducing the probability
of detection) without affecting deterrence.

This consideration seems evident in criminal lanwpdsing sanctions in criminal law
is expensive. If the average length of imprisonnoamt be reduced, this may save costs that

would otherwise be incurred by the state. Simi@arsiderations also apply to tort law. In the

23 Thus, for example Sunstein et al argue:

Whatever their ultimate purposes, the most widegghiconcern about punitive damages has
been that they are unpredictable, even “out ofrobiit..

It is not hard to understand the widespread conesth erratic punitive damage awards. If
similarly situated people — plaintiffs and defendaalike — are not treated similarly, erratic aveaade
unfair. ... [A]s a practical matter, a risk of extrely high awards is likely to produce excessive
caution in risk-averse managers and companiescédenpredictable awards create both unfairness
and (on reasonable assumptions) inefficiency,wag that may overdeter desireable activity.

Supran.22, 107 Yale L. J. at 2075-76. On the other hatigtusi argues that “punitive damages have no
significant deterrent effect” (and are thereforefiitient) in significant part because they arenalictable. See
supran.22, 87 Georgetown L. J. at 288-99.

4 See Norval Morris, Desert as a Limiting PrincipfeAndrew Von Hirsch and Andrew Ashworth, Prineigl
Sentencing: Readings on Theory and Policy 180,(1898).



standard law and economic account, the primaryqaapf tort damages is deterrefitef
uncertainty serves as a “force multiplier,” thesnaaller number of tort actions can provide
the same deterrent effect as a larger number of icemtain actions, at a lower combined
cost®® Indeed, it may be that the widely condemned élyft aspects of tort litigation
enforcement increases the deterrent effects at éate regime characterized by rampant
under-enforcemer.
B. Behavioral Decision Research on Uncertainty

Prior behavioral decision research suggests thadrtainty has predictable effects on
decision making, depending on the way that a chsiémmed. For example, research
subjects in a wide variety of settings tend toiblke averse with respect to gains and risk
seeking with respect to losses. Faced with a ehmétween a certain gain, say $5, and a 25%
chance to get four times that amount, more subjweter to take $5 despite the fact that the
expected value of both options is exactly the sa@enversely, faced with a choice between
a certain loss and a 25% chance of losing fourdithat amount, more subjects prefer to take
their chances, once again despite the fact thaxpected value of both options is exactly
the same. Behavioral decision researchers retbiggpghenomenon as the reflection effect or
the gain/loss framing effeét.

Three main findings from behavioral decision reseguided our experimental
design. First, both uncertainty in probability anttertainty in outcome have similar,
predictable effects on decision-making (along thed of the reflection effect discussed

above, i.e. risk aversion with gains, risk seekirip respect to losses, subject to boundary

% See Steven Shavell, Economic Analysis of Accident (1987).

% Although reducing the number of tort actions wouldiercut the compensation purpose of tort lais, tell
recognized that third party liability is an ineféat approach to compensation.

2" For a summary of empirical research suggestingrtiest people injured by tortious behavior do niidpa
tort action, see Michael J. Saks, Do We Really Kiawthing About the Behavior of the Tort Litigation
System — And Why Not?, 140 U. Penn. L. Rev. 114P2). Cf. P.S. Atiyah, The Damages Lottery (cidiing
the lottery aspects of tort-based compensation).

% Daniel Kaheneman and Amos Tversky, Prospect TheanAnalysis of Decision Under Risk, 47
Econometrica 263 (1979); Amos Tversky and Dangthiteman, The Framing of Decisions and the
Psychology of Choice, 211 Science 453 (1981); Amaxsky and Daniel Kahneman, Rational Choice ard th
Framing of Decisions, 59 Journal of Business S29B6). There is a boundary effect that explainshgeal
of lotteries and slot machines, however. Subjaptsear to be risk-seeking when there is a smaflipitisy of a
very large gain. Conversely, subjects appear taskeavoiding when there is a small probabilityaofery large
loss this latter phenomenon may help to explaintwiey seem to be inordinate public concern abowmt lo
frequency high damage events such as nuclear atsidef. Howard Margolis, Dealing with Risk: WHyet
Public and the Experts Disagree (1997).
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effects)®® Second, the degree of precision with which ttebability or outcome can be
stated also has predictable effects: the greagenticertainty, the greater the eff&tthird,
within a given range of probabilities or outcomieslividuals are “ambiguity averse,”
meaning that they dislike uncertain choices motensely when they do not know the odds
that the probability or outcome will be at any giyeoint in the rang#"

Our experiment tests these findings in the contéxincertainty regarding the
consequences of a violation of a legal norm. TtpeBment separately examines the
preferences of participants regarding two aspdaisicertainty: uncertainty regarding the
probability of detection and uncertainty regardihg size of the sanction. With respect to
the size of the sanction, the experiment testsqaahts’ preferences under three different
conditions: certainty (in which the sanction issiid, risk (in which there are two equally
possible sanctions) and uncertainty (in which tlegestwo possible sanctions but no
information about their relative likelihood. With respect to the probability of detection, the
experiment tests participants’ preferences undeethorresponding conditions: certain
probability (in which the probability of detectiama fixed percentage), risky probability (in
which there are two possible probabilities of dateg the relative likelihood of which is
known) and uncertain probability (in which there &wo possible probabilities of detection
but no information about their relative likelihoot)

For ease of discussion, we call these three donditcertain,” “risky,” and
“uncertain” when referring to both the size of gamtand the probability of detection. A
certain sanction is therefore a fine of X dollakgisky sanction is a fine of either Y or Z
dollars when the probability of Y and Z are knowry., when they depend on the outcome of
tossing a fair coin. An uncertain sanction is & fof either Y or Z when the probabilities are
unknown. Similarly, the probability of detectiondsrtain when it is X%. The probability is

risky when it is either Y% or Z% and the probalitihat it is either Y% or Z% is known,

2 See, e.g., David V. Budescu, Kristine M. Kuhn, &aM. Kramer & Timothy R. Johnson, Modeling Certgin
Equivalents for Imprecise Gambles, -- Organizati@ehavior and Human Decision Processes — (in press
2002).

¥ See, e.g., id.

31 See, e.g. Ellsberg, supra note 19 ; MacCimmon &dm, supra note 19.

32 This distinction between probabilistic and trueertainty corresponds to that between risk aneénainty
most famously associated with Knight. See FranKkight, Risk, Uncertainty and Profit (192T)hus,
probabilistic uncertainty involves a case of a per&ho conducts a lottery with known probabilitiesy.,
tossing a fair coin while “true” uncertainty invely a case of a person who conducts a lottery witknown
probabilities.

#3It is worth noting that we did not test a conditiof complete uncertainty — in which either the amtoof the
sanction or the probability of detection is comelgtunknown — because such a condition would ne¢ ha
allowed us to isolate the effect of uncertaintyasipared to expected value.
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e.g., when the probability depends on the restiltsssing a fair coin. The probability of
detection is uncertain when it is either Y% or Z&t the probability that it is Y% or Z% is

unknown. In table form the combinations resultirapt these conditions can be represented

as follows:
Table A
Size of Sanction
Likelihood of Detection Certain Risky Uncertain
Certain probability 1 4 7
Risky probability 2 5 8
Uncertain probability 3 6 9

There are few preliminary observations to be maitle respect to this table and its
applicability outside the laboratory. First, cemtgtior uncertainty refers to the subjective
convictions of individuals. A punitive sanctionaertain if the potential criminal or tortfeasor
believes she or he knows its magnitude. Second, differatividuals have different
information and therefore the control of the legydtem over the certainty or uncertainty of
the relevant parameters is limited. Sometimesy#ng same scheme of rules will appear
more certain to some actors than others. For instanis likely that the same rules may be
seen as falling within our “certain” or “risky” delby more experienced offenders while they
will be seen as falling within our “uncertain” celby less experienced offenders. Third, as
this suggests, each box in the table representieatization that is not fully realizable in the
context of a modern legal system. Although a lsgatem may adopt rules or practices that
influence the degree of certainty regarding sanaiothe probability of detection, the
manipulability of certainty is limited. Finally, éhtreatment of uncertainty is likely to depend
in practice on an almost infinite and diverse gdactors, including contextual factors that
cannot always be examined experimentally. For exanpeople may treat uncertainty
differently depending on whether it involves snwalhigh probabilitie¥' or whether it

involves fines or imprisonmert,or depending on their subjective understandingb®f

3 For a review of the literature on the problem ighhimpact, low frequency risks, see Howard Margoli
Dealing with Risk (1996).

% For reasons why people may be risk seeking witheet to imprisonment, see Harel &Segal, supra héiat
295-97.
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legitimacy of the legal norm in questiror the existence of extra-legal sanctions such as
shame.

As a result of these and other limitations on kimsl of research, there are obvious
and serious difficulties in classifying neatly “feerld” situations into the somewhat
idealized nine combinations and in creating reialstuations in the laboratory
circumstances. Thus, it is difficult to draw stgoronclusions regarding the application of
laboratory results to the formulation of legal siléAt the same time, the experimental
approach has great advantages in that it allowthéoisolation of relevant variables in ways

that are not possible outside of the laboratory.

C. The Experiment

Participants and Design: Forty four undergraduate students from The Hebrew
University of Jerusalem participated in the experim The participants were recruited
through a campus advertisement promising a monetargrd for participating in a decision
making task. The design was a “within subject” gdasso that each of the subjects
participated in all the experimental conditions.

Procedure: Upon arrival to the laboratory, the subjects weraad in front of a
personal monitor and given instructions concermiggtask. All questions concerning the
experiment were answered and instructions wereategeuntil the participants indicated that
they fully understood the instructions.

The experiment was fully computerized. During th&triuctions, the participants
learned that they would be asked to make decisio@% rounds of the experiment, and that
they would be paid on the basis of their decisiartsvo of the rounds, which would be
selected randomly after they completed the dedisiomll the roundd’ Participants were
encouraged to think carefully about each of thesi@us.

In each round, participants were asked to chooseelea option A and option B. In
each case, option A was a decision to do nothiniglaerefore keep the NIS 40 (about%8
that they were paid for participating. In eachecagption B was a decision to receive an

% Cf. Casey & Scholz, supra note 9 (discussing thegision to frame a potential tax deduction @adene
that the IRS disallowed for reasons that some adeots did not agree with).

3" The practice of paying subjects on the basisrahdom selection among multiple rounds is a common
practice in behavioral decision research becaws®ivs a greater number of trials with limited ambof
resources. Because the subjects only learnee ainith of the experiment whether they were “caught!
“fined” in the two rounds that were selected, th&meuld not have been significant learning effests the
course of the experiment.

3 At the time of the experiment a New Israeli She¢ké#B) was worth slightly more than 20 cents.
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additional NIS 30 (about $6) that would expose thera risk of “being caught and required

to pay a fine.” In each case the potential fins Vaager than the additional NIS 30 the

participant would receive if she or he chose opBorThe potential fines ranged from NIS
35 (about $7) to NIS 70 (about $14). The probaedibf detection ranged from 5% to 60%.

The 27 rounds included the 9 types of logicallysiioie combinations presented in

table A above, with each of three different expestalues. Thus, for each of the 9

combinations there were three rounds with the sstroeture but different expected value.

In order to prevent effects of order, the sequémeehich the 27 choices appeared on the

screen was arbitrary and changed from one partitigeanother. Table B summarizes the

different choices offered to the participants. &kihat, in each case, the participant faced a

choice between keeping the certain NIS 40, on tieehand, or, on the other hand, taking the

NIS 40 and an additional NIS 30, subject to thk ofbeing caught and required to pay a

fine. Table B summarizes the different chancdsenfig caught and the different fines faced

in each of the 27 possibilities.

TableB
Summary of Experimental Combinations

(Expected values: D=NIS 64; E=NIS 55; F=NIS 47.5)

SIZE OF SANCTION

LIKELIHOOD OF DETECTION:

Certain

Risky

Uncertain

Certain probability

D: 10%/NIS 60
E: 30%/NIS 50
F:50%/NIS 45

D: 10%/NIS 70 or 50
E:30%/NIS 60 or 40
F: 50%/NIS 55 or 35

D: 10%/NIS 70 or 50
E:30%/NIS 60 or 40
F: 50%/NIS 55 or 35

Risky probability

D: 5% or 15%/ NIS 60
E:20% or 40%/ NIS 50
F: 40% or 60%/NIS 45

D: 5% or 15%/ NIS 70 or 50
E:20% or 40%/ NIS 60 or 40
F: 40% or 60%/NIS 55 or 35

D: 5% or 15%/ NIS 70 or 50
E:20% or 40%/ NIS 60 or 40
F: 40% or 60%/NIS 55 or 35

Uncertain probability

D: 5% or 15%/ NIS 60
E:20% or 40%/ NIS 50
F: 40% or 60%/NIS 45

D: 5% or 15%/ NIS 70 or 50
E:20% or 40%/ NIS 60 or 40
F: 40% or 60%/NIS 55 or 35

D: 5% or 15%/ NIS 70 or 50
E:20% or 40%/ NIS 60 or 40
F: 40% or 60%/NIS 55 or 35

The expected values of all the D combinations @eetical in every cell; likewise

with the E and F combinations. The expected vadueshe product of the initial NIS 40 the

participants were paid, plus the expected valua®fadditional NIS 30 the participants

received for taking the action, minus the expewstdde of the sanction. Thus, the expected

value of each of the D combinations was NIS 64 gikgected value of each of the E
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combinations was NIS 55, and the expected valwaoh of the F combinations was NIS
47.5%

The difference between “risky” and “uncertain” wassfollows. For the “risky”
factor, the participants were told that there wa®% chance of each of the two possible
conditions. For the “uncertain” factor, the pagants were told that there were two possible
conditions, but that they could not know the chartbat it would be either of the twS.

This is an option which involves what behaviorabmamists label ambiguit}. The complete
instructions (translated from Hebrew) appear in éqppx 1.

After each participant completed the 27 roundsctimaputer selected two rounds at
random. For those rounds in which option B wasctetkt the participants carried out the
lotteries, using a coin to determine the outcom&0350 lotteries and a 10 sided die to
determine the outcome of lotteries involving otheybabilities. By being asked to toss a
coin or a die, participants were given a sensetkiggt were not being manipulated or misled.
In addition, the use of the coin and the die (whigre shown to the participants at the outset
of the experiment) gave the participants a con@etse of the probabilities involved. The
participants were then paid according to the resantd debriefed concerning the goals of the
experiment (and promised that their identities @nedchoices they made would remain
confidential).

By design, the experiment did not include a vengaitied or “thick” framing.
Participants were not asked to imagine themseloesratting a particular crime or a civil
wrong. Instead, the instructions simply gave theig@pants an understanding that choosing

the risky alternative involved committing a wroray fvhich they could be “caught” and

% As a review of Table B shows, we varied the exg@emlues by manipulating both the size of the tiamc
and the probability of detection. We did this nder to produce a strong test of the effect of hagaty within
an experiment of manageable duration. If we hadahe expected value by manipulating only tlze sif the
sanction we would be unable to say with any comiigewhether uncertainty would have a similar eféct
different probability levels. Similarly, if we hadiried the expected value by manipulating onlyphabability
of detection we would be unable to say with anyficdemce whether uncertainty would have a similéectfat
different sanction levels. Separately manipulatheysize of the sanction and the probability dédgon would
have required doubling the duration of the expenitn@creasing the potential fatigue of the papticits. A
result of our design is, however, that, althoughcae say that sanction size, probability of detectind
uncertainty all effect participants’ decisions, ganot compare the size of the effects of thesethariables.
All experimental research involves trade-offs aé tbort.

“0 please note that for the combinations involvingiacertain sanction size or probability of detettice
calculated the expected value by following the Beilian principle of equally weighting all the pdsiities.

In simple, intuitive terms that means treatingregeas if it were the midpoint of the range. THasjnstance,
option D on the lower left cell involved a lottemhich gave participants either 5% or 15% probabdit losing
NIS 60. Yet, participants did not know what thelmbility that it would be 5% or 15%. Under the Bauhian
principle, the probability they faced is calculatei10%. Under this approach the expected valugedfisky”
and “uncertain” combinations are identical.

“1 See supra note 19.
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made to pay a “fine.” Thus, the instructions statet: “if you choose option B [the risky
option] you will get an additional 30 NIS. But yéace a risk of being caught and required to
pay a fine”. The normative terms such “caught” dmeing required to pay a fine” were
repeated in the instructions preceding each rotlind.intent was to frame, in as open-ended
a form as possible, choice B as a “wrongful” choice

We chose such a “thin” framing because there igtsprior research on the effect
of uncertainty on deterrence. We wished to isaatenuch as possible the effect of
uncertainty, recognizing that thicker framing coptdduce different results. For example, if
choice B were framed so that it involved a veryaes wrong that would strongly violate the
moral sensibilities of research participants angbose anyone who was caught to substantial
shame, it seems quite possible that participantddudzave been more reluctant to choose
option B even in a laboratory context.

Of course, this choice of framing is one reasorcartion in drawing strong
conclusions from our research. Nevertheless ptesisely this need for caution that
emphasizes the significance of this kind of resde&menriching law and economic analysis.
If it is important to exercise caution when drawganclusions from analysis that is sensitive
to the effects of uncertainty, but consciously iggsothe consequences of thick framing, how
much more important it is to exercise caution wheEwing conclusions from analysis that
ignores both framingnd uncertainty.

Our null hypothesis was that the legal ethos (ating to which uncertainty in
sanction is avoided and uncertainty with regartheoprobability of detection is toleraféj
promotes efficient deterrence. This hypothesisldipuedict that participants would be
neutral or averse to uncertainty in detection whileferring uncertainty in sanction. We also
predicted that participants would be averse tdrdmesition from risk to uncertainty. This
conjecture was based on the rich literature estaibly that individuals are ambiguity
averse®®

In our experiment, the decision whether to choga®n B seems most likely to be
framed as one that involves both the possibilitgah and the possibility of loss. This
research design complicates the application ofelelts of prior behavioral decision

research. Experiments in prior research have baeziully designed so that decisions are

2 A detailed discussion of this legal ethos appeaPart Il, TAN 53-57 and 67-73.
3 See supra notes 19&28.
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obviously and unambiguously framed as involvingeita loss or a gaff. This research has
led to important understandings about decision-ngghiut those understandings are difficult
to apply to situations in which the loss/gain fraghis more ambiguous — which we believe
to be the case in very many situations involvirg¢hoice to violate a legal norm.
D. Results

Table C summarizes the results. As described apartecipants were asked to choose
between option A (in which they stop with NIS 4@paoption B (in which they get an
additional NIS 30 but are subjected to the riskotirring a fine).The numbers in table C
denote the number of times option B was chosenthe choice to take a risk. Every
participant faced each combination with three déifie expected values. Given that there

were 44 participants, the maximum number of chokes132 in each box.

Table C: Combined frequency of B choices (out of possible 132)

SIZE OF SANCTION

LIKELIHOOD OF DETECTION: Certain Risky Uncertain Sum

Certain probability 75 (56% 53 (40%) 49 (37%) 177

Risky probability 60 (45% 44 (33%) 38 (29%) 142

Uncertain probability 52 (39%) 44 (33%) 31 (23%) 127
Sum 187 141 118

The table shows clearly that the number and pesgentf B choices increases with the
certainty of the fine and the certainty of the @bitity of being caught. Thus, the
experiment rejected the null hypothesis. Partitipavere averse to uncertainty in both
sanction and the probability of detection.

Tables D, E and F show the same data separatebabh expected value (Tables D,
E and F correspond to the D, E and F combinatioisble B). Again, the general pattern
remains, though the reversal of the expected rasthie shift from risky to uncertain
probability in Table D suggests (as the statiséeallysis confirmed) that the difference
between the risky and uncertain combinations wasiebust than the difference between the

certain and risky combinatiofi3.

* See, e.g., Casey & Scholz, supra note 9 (compgaiqayer compliance in situations in which theisiea to
take an improper deduction produces a larger refuadd, thus, involves a gain — as opposed tot&itgin
which the decision to take an improper deductiadpces a smaller additional tax payment — and, thus
involves a smaller loss).

%5 Although we cannot offer a definitive explanation the reversal of the expected result in Tabléewd,
possibilities are as follows. First, it is possilthat participants weighted the possibilitieshia tuncertain”
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Table D: Freguency of B choices with expected value NI'S 64% (out of 44)

SIZE OF SANCTION

LIKELIHOOD OF DETECTION: Certain Risky Uncertain Sum
Certain probability 37 26 29 92
Risky probability 30 26 22 78
Uncertain probability 32 27 23 82
Sum 99 79 72
Table E: Freguency of B choices with expected value NIS 55 (out of 44)
SIZE OF SANCTION
LIKELIHOOD OF DETECTION: Certain Risky Uncertain Sum
Certain probability 24 17 17 58
Risky probability 24 14 9 47
Uncertain probability 15 13 4 32
Sum 59 44 30
Table F: Frequency of B choiceswith expected value NIS 47.5 (out of 44)
SIZE OF SANCTION
LIKELIHOOD OF DETECTION: Certain Risky Uncertain Sum
Certain probability 14 10 3 27
Risky probability 6 4 7 17
Uncertain probability 5 4 4 13
Sum 25 18 14

Examining the data demonstrates that both the l@Evwahcertainty and the expected

value of the decision appear to have made a diféerén the decisions. The more important

result for our purposes, of course, was the etieancertainty. The more uncertainty

associated with option B, the less likely particifsawere to choose it. In addition, the higher

the expected value of option B, the more likelytipgrants were to choose it. Although this

latter relationship is obvious and unsurprisings mevertheless important to the analysis of

table using the Bernoullian method of treating diguanknown possibilities equally. This seems kely in

light of the robust results in other experimentgareing ambiguity aversion. Second, it is possibéd we are
observing a preference reversal in some of théczanhts at a “boundary” in the sense discussedasupte --.
Recall that the D choices involved the highest etgmbvalue, which was the product of the smallbahce of

detection (10% in the “certain” cells and 5% or 1Bfthe “risky” and “uncertain” cells) and the |las}

possible fine (NIS 60 in the “certain” cells andI\BO or 70 in the “risky” and “uncertain” cellshs Rabin and

Thaler have discussed, subjects differ in theirsive to risk across potential losses of differsnés and

probabilitites. See Matthew Rabin & Richard Thakemomalies: Risk Aversion: 15 J. Econ. Perspest&9,

228 (2001). It seems plausible that there mighdifierent “boundaries” for risky and uncertain aes
involving the same outer bounds. This (obviouslguld be a worthy subject for further research.

“% As discussed supra note 40, we calculated thecteghealue of the “uncertain” combinations as tleamof

the two possibilities.
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our results because it strongly suggests thatggzaitits took their decision seriously and
attempted to make rational decisions.

We submitted the data to a 3-way repeated ANGW4ith one factor distinguishing
among the three levels of certainty for the san¢tamother factor distinguishing among the
three levels of certainty for the probability ofitog caught and a last factor distinguishing
between the questions with different expected v&alWée find a significant effect of sanction
certainty (k,g6=8.65, p<0.001), a significant effect of probaWiltertainty (; g=13.82,
p<0.001) and a significant effect of the expectellies (; gs=52.47, p<0.001%®

There is a strong, significant difference betwtencertain sanction and the two
uncertain sanctions (risk and uncertainty) pootegther (I 4:=10.62, p<0.01) and only a
marginally significant difference between risky stions and uncertain sanctions 4&2.9,
p=0.10). The result is similar for the certaintytloé probability: namely, there is a strong,
significant difference between certain probabiitéand the two uncertain probabilities pooled
together (f45=22.19, p<0.01) and only a marginally significaiftedence between risky and
uncertain (£ 43=3.34, p=0.07). Overall, the findings suggest thedtavior is influenced by
certainty (both certainty with respect to the semmcéind certainty with respect to the
probability of detection), while the difference Wween risk and uncertainty is smaller and
only marginally significant.

The deterrent effect of increasing uncertaintyhwégard to the probability of
detection, especially increasing it from certaif@glls 1, 4 and 7 in table A) to risky
probabilities (cells 2, 5 and 6 in table A), is thgerimental result that is most inconsistent
with the expected value analyéts Prior work in economics has taken risk aversiun i
account. It makes intuitive sense to say that amirgy uncertainty over the size of a sanction
would increase deterrence because increasing airagrover the size of the sanction
increases the possible range of sanctions. Oatlie® hand, increasing uncertainty about the
probability of detection does not increase the eaofgsanctions or, ex ante, the chance of

detection. Before rolling the ten sided die tihettermines the probability of detection, an

4" ANOVA (analysis of variance) is a statistical tetjue designed to check whether differences in means
between experimental conditions are significaet (ivhether it is reasonable to assume that therecat
differences in the population) or, in other wondbgether one is able to reject with confidence thgotthesis
that the means are equal (i.e. that the differem@esee are just “noise” in the sample).

“8 There is no significant interaction between tHeat. The level of certainty in the sanction doesinfluence
the magnitude of influence of the certainty of mblity, and vice versa. In the same way, the etqubealue
does not influence the effect of either the cetyaii the sanction or the certainty of the probiapdf detection.
9 We are grateful for discussions with Oren Bargiibbert Bones and Stephen Marks , and correspoaden
with Peter Siegelman that sharpened our apprengiafichis point.
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individual choosing B in our “risky” cells facesawtly the same probability of detection as
an individual choosing B in our “certain” cells. 0$) the shifts in the results that occur in
moving from the “certain” detection to the “riskgletection cells are results that cannot be
explained within the traditional economic framewdrkcontrast, the increased deterrent
effect of moving from “risky” to “uncertain” (the ave from cell 2 to cell 3, cell 5 to cell 6
and cell 8 to cell 9 in table A) is less incongsteith expected value analysis because one
cannot with confidence state that the “expectede/ah the “risky” and “uncertain” cells is
equivalent. It might be or it might not be, depempdon the way that the lottery is conducted
in the “uncertain” cells, and we did not tell owrficipants anything about how that lottery
would be conducted. Moreover, prior research oniguiy would predict that individuals be
more reluctant to tolerate unknown probabilitieshi$ type than known onéS.

Another way of making the same point is that pti@oretical analysis improved on
the “expected value” approach by recognizing thatause of risk aversion, individuals’
behavior is not dictated solely by the expectedealf the sanctioll- Uncertainty with
respect to the size of the sanction makes a difeeréecause of risk aversion. Our analysis
makes a further improvement by recognizing thaividdals’ behavior may also differ
systematically from expected value when there etainty over th@robability of
detection.

The importance of risk aversion to our resultsgests a further reason for caution in
generalizing from our results. There are findirtyt suggest that the degree of risk-tolerance
with respect to small risks such as small mondtasges differs from the attitudes to large
risks>% As a result, one cannot lightly generalize theltesrom behavior involving small
stakes to behavior involving large gambles. Asdhemsitions make clear, we do not claim
that our research and analysis are conclusivene#tpect to the effects of uncertainty.
Rather, we highlight the importance and relevaricedainty and begin to explore the ways
uncertainty could be manipulated to reduce thesoofsthe legal system without reducing its
deterrent effects. Toward that end, the next @aatyzes the treatment of uncertainty in tort
and criminal law and suggests ways that policy msekeuld use uncertainty to increase

deterrence.

0 See, supra notes 19828.

*1 See Calfee & Craswell and additional sources h@tesupra.

2 See Matthew Rabin and Richard Thaler, AnomalRisk Aversion, 15 J. Econ. Perspectives 219, 228
(2001). Indeed, as explored in note 45, this maoyaén the reversal in Table D.
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Part I1:
Uncertainty in Criminal and Tort Law

Our experimental results and the prior behavidegision research suggest that
uncertainty in sanctioning increases deterrendeasat within the conditions that we
investigated. In this part we address the treatmmienncertainty under existing tort and
criminal law, beginning with the anomaly that wdetbin the introduction: namely, that
criminal and tort law both attempt to reduce uraiaty with respect to the size of the
sanction and largely ignore uncertainty in detectidhis anomaly reflects a discernable
legal ethos that, nevertheless, leaves substaotal for policy makers to exploit the

deterrent possibilities of uncertainty even iniagtsanctions.

A. Uncertainty in Criminal Law

Criminal law differentiates sharply between cerawnith respect to the size of the
sanction and certainty with respect to the proligtof detection. Criminal law has
mechanisms designed to increase certainty witheddp the size of the sanction, but it
typically does not regulate certainty with respgecthe probability of detection.
A.1. Uncertainty regarding sanction in criminal law

There are many rules in criminal law that are iexp} designed to address
uncertainty with respect to the size of a sancfidrese rules follow in part from the
fundamental principle that an individual is entitk® know in advance the content of criminal
prohibitions as well as the sanctions for violatihgm. The prohibition on retroactive
changes in the criminal sanctions provides a pgradiic example. International documents,
such as section 11(2) of the Universal Declaradioduman Rights and section 7 (1) of the
European Convention of Human Rights, prohibit thpasition of retroactive sanctions for
new offences, or retroactively increasing the sanstfor existing offences. Similar
provisions can be found in numerous constitutimtuding in article | sections 9 and 10 of
the U.S. Constitution, Article 103(2) of the Gernt@onstitution, and section 11 (g) of the
Canadian Charter of Rights and Freeddis.related principle of criminal law — the
principle of lenity — also increases the certamityhe criminal sanction. According to the

principle of lenity, a criminal statute must bdcty constructed and any doubt regarding the

*3 These provisions prohibit both the retroactive @sifion of new prohibitions and the retroactivergase in
the sanction. Our paper deals only with the |attgrect.
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size of the sanction must be resolved in favohefdefendant? Last, one of the stated
objectives of the Model Penal Code (section 1.q@fd)as been: “to give fair warning of the
nature of the sentences that may be imposed onatmmvof an offense.” This objective was
a central reason for the move in the U.S. towatdrdanate sentencing exemplified by the
adoption of detailed sentencing guidelifigs.
A.2. Uncertainty regarding detection in criminal law

The criminal justice system separates institutieesponsibility for different aspects
of the detection of criminal acts. Police and ofb& enforcement agencies are responsible
for surveillance and arrest; prosecutors are resptenfor deciding whether and how to
prosecute; and judges and juries are responsibbefoding whether the evidence is
sufficient to convict. While overly simplistfé this description highlights the fact that a
variety of institutions are involved in detectingnee and that, while courts are hardly

** United States v. Wiltberger, 18 U.S. 76 (182)sdme jurisdictions, the common law rule of strict
construction has been codified. See, e.g., Flas.SAan. Section 775.021(1) (“The provisions oftbode..
shall be strictly construed; when the languageisesptible of different constructions it shall lmmstrued most
favorable to the accused.”) The rule of lenityfieo justified on the grounds that citizens havight to be
notified of the content of criminal prohibitions agll as the size of the sanctions imposed foratiog these
prohibitions. See United States v, Bass, 404 38, 347 (1971); Liparota v. United States, 471 YRR, 427
(1985). For a discussion of the rule of lenity, Bean M. Kahan, Lenity and Federal Common Law Crimes
Supreme Court Review 345-428 (1994).

5 See Roger W. Haines et al Federal Sentencing GhegeHandbook (1995); Michael Tonry, Sentencing
Matters 54-58 (1996). The US sentencing commisisseff (the commission that is in charge of drajtthe
sentencing guidelines) emphasized the importancertdinty. In explaining its objectives, it statbdt: “A
sentencing system tailored to fit every conceivabi@kle of each case would quickly become unwokiamnd
seriously compromise the certainty of punishmeutitgndeterrent effect.” See US Sentencing Commissi
Federal Sentencing Manual chap. 1 pt. A-3. Yeteottoices have argued that the primary aim of swie
guidelines is not to promote certainty but to reddisparity in sentencing. Echoes to this viewaan be
found in the sentencing guidelines manual whictestthat: “one of the “three objectives Congresghbto
achieve in enacting the Sentencing Reform Act &41%vas “reasonable uniformity in sentencing byraating
the wide disparity in sentences imposed for simitéminal offense committed by similar offenderil’

These two objectives are distinct. It is possibléave certain sanctions, and at the same timetanain
disparity among different individuals. If individu& knows that if he is convicted he will be serted to X
years in prison and individual B knows that if sheonvicted she will be sentenced to Y then tmetans are
“certain” and yet the system maintains disparitgt,Xhese two objectives (certainty on the one feamt
eliminating disparity on the other hand) are ofteerdependent. The Sentencing Reform Act of 1984
recognizes this interdependence and mentions lidkieim together as primary objectives. Section ZB&
991(b)(1)(B) states that one of the objectiveshefAct is to: “provide certainty and fairness inetieg the
purposes of sentencing, avoiding unwarranted semmglisparities among defendants with similar rdsavho
have been found guilty of similar criminal condutt.

There is of course a separate dispute as to whisthesentencing guidelines indeed achieve the goals
they aim at achieving. See, e.g., Kate Stith & Joabranes, Fear of Judging: Sentencing Guidelmései
Federal Courts (1998); Cassia C. Spohn, How Doel@gcide: The Search for Fairnes and Justice in
Punishment 236-39 (Sage Publications, Inc, 2008 iBteresting finding that raises doubts aboustiezess
of the sentencing guidelines is the fact that prog®s and defendants circumvent the restrictignsngaging
in more pre-charging charge bargaining. See Ahneséis Taha, The Effects of the Federal Sentencing
Guidelines on the Disposition of Criminal CasedDi&sertation submitted to the department of econsrand
the committee on graduate studies of Stanford Usitye100-103 (1996)

% Prosecutors are in fact often involved in suraeitie and arrest and, through plea bargaining,dheyalso
become judge and jury.
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peripheral to the detection process, they do reot ab central role in detection as they do in
sentencing. This lesser role of courts is impdretause, in general, the more removed an
actor is from the inside of a courtroom, the Iéslegal system tends to constrain action.
Thus, as a matter of institutional necessity, aefyan detection will tend to be affected more
by “policy” than “law” (recognizing that we are dvang to some degree an artificial
distinction), as least as compared to certaingaimction.

The existence of agencies specifically responddsleetecting crime makes it
possible for the criminal justice system to addeegdicitly public perception regarding
certainty in detection in a way that, at least po&dly, distinguishes criminal law from tort
law. It is our impression, however, that, on theolghlaw enforcement agencies’ deterrence
strategy focuses more on (increasing) the prollofidetection than on the certainty of the
probability of detection. Thus, the efforts invaxbin generating certainty with respect to the
size of the sanction are not matched by similasredfto address certainty with respect to the
probability of detection. The former dimension +amty with respect to the size of the
sanction — falls within the ambit of concerns abibigt “rule of law” while the latter
dimension is merely a matter of “policy.” While shdlifferential treatment of certainty with
respect to these two dimensions may seem natusaini@ and puzzling to others, all would
agree that the lack of certainty with respect whobability of detection receives little or no
attention.

A.3. Manipulating uncertainty in criminal law

Given that we are suggesting that policymakers lshoonsider manipulating
certainty in order to increase deterrence, the @as us to demonstrate that this is possible.
Hence, in this section we will suggest some wayshich certainty in sanction size and
detection can be manipulated without subvertinglleigctrine, or betraying the legal ethds.

" While this section focuses on the certainty ofghaction and the precision of the probability efettion
what is ultimately crucial for deterrence is nottamty itself but the beliefs of potential crimisaegarding
certainty. Yet, assuming that there is a corretatietween certainty and beliefs of potential crasrnwith
respect to certainty, this section focuses on thelanisms for manipulating certainty.

In addition to manipulating beliefs concerning tieetainty of the sanction and beliefs concernhg t
precision of the probability of detection, the legpgstem can also manipulate the beliefs concertiagiverage
size of the sanction and the average probabiligedéction. In a classic article, Meir Dan-Coheguad that the
legal system contains two separate systems of namesaddressed to the criminals and the seconeéssktl to
judges. See Decision Rules and Conduct Rules: €@ugtic Separation in Criminal Law, 97 Harv. L. R625
(1984). Under his view, judges operate a more ferdad forgiving system of norms than those that ar
believed by the public to guide judicial decisioAs.“acoustic separation” between these two systeihm®rms
guarantees that the norms which are actually opetag judges will not be the ones known to the joudtl
large. A similar scheme could perhaps be estaldiglith respect to the probability of detection. Tiadice
could perhaps create “acoustic separation” betwleeactual probability of detection and the onedusg
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Sanction size. Criminal law often authorizes officials to use thaiscretion in setting
sanctions. How officials use this discretion carréase or decrease certainty with respect to
the size of the legal sanction. Although deterng@rs®ntencing reduces the discretion of
judges, it does not reduce the discretion of palicé prosecutors. Most notably, prosecutors
retain discretion to charge offenses up or défvin addition, broad grants of federal
criminal jurisdiction in the U.S can expose defemdavho commit identical crimes to
disparate sentences depending on whether they@sequted by the state or by the federal
government. When Rudolph Giuliani was the U.S. éty in New York, he used the
concurrent jurisdiction to create a sentencinglgttHis plan involved a program in which
one day was chosen at random each week in whictradt level drug dealers apprehended
by local authorities would be prosecuted in fedeoalrt and consequently be subjected to
harsher sanctions. Rudolph Giuliani explicitly ead®d the deterrent possibilities of
sentencing lotteries when he stated that: “the Wi@sito create a Russian roulette effé&t.”

Legal doctrine can also increase or decrease obrt&ior example, if sanctions are
smaller for attempts than completed crimes, therencertaintyex ante, with respect to the
size of the sanction. When a person starts conmgigticrime, she cannot know in advance
whether the crime will be completed successfullypat. Thus, she faces a “sentencing
lottery” of sorts®® Similarly sentences sometimes depend on the defsecess of the

person in committing the crime. Some penal prowisionpose differential sanctions in

individuals to guide their behavior. In other wartte police could manipulate a false belief thattate of
detection is much higher than it is in reality.

Some advocates of behavioral law and economics $iaygested ways to create false beliefs
concerning the probability of detection. More sfieally, it was pointed out that individuals terajtudge the
likelihood of uncertain events (such as gettinggtafior a crime) by how available such instancestarthe
human mind. This analysis suggests the desirabiitibyn a prescriptive standpoint, of making lawanément
highly visible and thereby creating false beliefthwespect to the probability of detection. Consagly, it was
claimed that the practice of sticking large, brigtnlored tickets that read "VIOLATION" in largetters on
the drivers' side window, where they are partidylaoticeable to drivers passing by is better tthenless
costly approach (putting small, plain tickets untther windshield wiper on the curb side of the gtreenvenient
for the parking officer to reach). See Jolls, Beébeal Approach to Law and Economics 50 StanforéRey.
1473, 1538 (1998).

%8 This power is indeed being used often to evadséméencing guidelines. See Gerald W. Heaney, Ragis
Disparity: Debating Guidelines Sentencing 20 Amani€riminal Law Review 771-93 (1992).

%9 See Sara Beale, Too Many and Too Few: New Priesifgl Define the Proper Limits for Federal Crime
Jurisdiction 46 Hastings Law Journal 979-1018 (3985.000.

%0 A simple example can illustrate how a legal systam manipulate certainty by changing its treatnoént
attempts in a way that is conducive to efficientgsume that 50% of the criminals who start to cohandrime
complete the crime successfully. Assume that 10%lafriminals are detected and successfully caadic
There are two ways to impose an expected sanctioneoyear in prison. Under the first scheme, tibtise
who commit complete crimes and those who failedoimplete them receive 10 years in prison. Under the
second scheme, those who attempt to commit a ¢gneve 5 years while those who completed the crime
receive 15 years. The desirability of each onde$é schemes depends on the attitude of the ctamima
uncertainty. If criminals are risk averse, the setecheme seems better than the first.
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accordance with the amount of money or propertiestor other factors unknown to the
perpetrator of the crime at the time the crimedisimitted®® Finally, the “Pinkerton rule,”
which makes criminals liable for the acts of tr@rconspirators, similarly imposes a
sanction according to factors that are not knowthéoperpetrator at the time the crime is
committed. More particularly each co-conspirataarisehe risk that other co-conspirators
will commit further unplanned criméé It is interesting perhaps to note that uncertagamtgt
arbitrariness are typically the reasons providedroyinal law theorists to reject both the
differential treatment of completed crimes andrafits and the Pinkerton rul@These rules
are often considered to leave the fate of offenttec®ntingencies that are beyond their
powers and therefore are considered unjust.

Probability of detection. The ability of law enforcement agencies to manifaitae
certainty of the probability of detection variesaing to context. One arena in which it
seems quite possible to manipulate the certaintig@probability of detection is taxpayer
compliance. Tax law enforcement is based largelineestigating a representative sample
of potential offenders. The more the criteria fodiéing and the size of the sample are
publicized, the more certain the detection rateorehavioral decision research on
taxpayer compliance suggests that, provided tHétsmt taxes have been withheld from
wages, reducing the certainty of the probabilitglefection would increase taxpayer
compliance®

Enforcement of parking laws (or perhaps othefitraiolations) is another arena in
which certainty could be affected similarly. Maritizens are exposed on a daily basis to the
enforcement of traffic and parking laws and canellgy expertise with respect to their
enforcement. For example, a municipality could dedd send parking inspectors regularly
to all neighborhoods or it could decide to concatetits efforts on different neighborhoods

®1 See Harel & Shahar, supra note 13, 145 U. PerRel. at 318-321. Cf. United States v. Feola, 42, 671
(holding that one can violate a statute criminatizassaults on federal officers even if one doé&mow that
the victim is a police officer); Model Penal Cod@.92 (stating that the mens rea requirements applyto the
material elements of a crime).

%2 See Neal Kumar Katyal, Conspiracy Theory, 112 Yal#01, 156-57 (2003) (using the deterrent efégct
uncertainty as a justification for tfRenkerton rule).

% gee, id., at note 5.

% See Casey & Scholz, supra note 9. Interestiriy research suggests that, when not enough nimsey
been withheld from income to pay taxes, uncertaindy decrease taxpayer compliance, due to theyhiss/
framing effect that we discuss in part 3. Whenugiiomoney has been withheld, cheating producesia™g
i.e. a larger refund; when not enough money hasn béhheld, cheating produces a smaller “loss’e-a
smaller additional tax payment. This research satgthat taxing authorities can increase comidoyc
extending withholding rules and by announcing thay will focus audits on taxpayers likely to hameome
that is not subject to withholding.
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on different days. The latter system creates gresieertainty with respect to the probability
of detection. A parking enforcement agency coulange the certainty of detection by
announcing (and then following through on the amoement) that it was going to adopt a
less (or a more) predictable parking ticket enforest pattern.

Certainty can also be manipulated in other afe@sigh the use of enforcement
campaigns. In an enforcement campaign, a law egrioeat agency targets its resources in a
specific geographic area, or on a specific typeftgnse. If increasing uncertainty increases
deterrence, a policy of enforcement campaigns wprdduce greater deterrence than a
policy that allocated a constant stream of res@utcenforcement by geographic area or type
of offense®® An enforcement campaign increases the uncertairtye probability of
detection by publicizing the fact that, sometintas, probability of detection will be very
high. Although the public presumably is aware that enforcement officials cannot
consistently maintain a high probability of detentin every time and place, the fact that
sometimes the probability will be very high medmet there is a wider range of potential
probabilities of detection in any particular timedgplace. Thus, enforcement campaigns
have the potential to increase deterrence, givefresources, not only by publicizing the
fact of law enforcement activity (thus recruiting theevailability heuristic” to support law
enforcement efforf§) but also by increasing the uncertainty regardivegprobability of
detection.

B. Uncertainty and deterrencein tort law
Tort law also differentiates the treatment of uteiaty with respect to the sanction on
the one hand and with respect to the probabilityetéction on the other. Uncertainty with
regard to sanction is addressed directly by thedatert damages and, indirectly, by liability
insurance. Although tort law’s compensatory puepogroduces an inescapable element of
uncertainty into the expected value of tort samsjdiability insurance substantially reduces
that uncertainty. In contrast, uncertainty witbaed to detection is hardly addressed at all.

B.1. Uncertainty regarding sanction in tort law

65 Uncertainty with respect to the probability of deien is also affected, albeit to a less signifioaxtent in
practice to be sure, by rules affecting the rettigig of changes in procedure and evidential ruléghe rules
can be applied retroactively, a person who comanieme would therefore face increased uncertaisitly
respect to the probability of conviction given tkia evidential and procedural rules are subjechtmges. A
legal system could therefore increase certaintyréquired a “prior warning” with respect to praleeal and
evidential rules.

% See, e.g., Jolls, supra note 57.
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In tort law, questions of sanction are addressettuthe general heading of
“damages.” At the level of legal doctrine, tonvlappears less concerned with reducing
uncertainty in sanction than criminal law. Thigtimal difference follows from the
compensation and victim-centered focus of tort dggsdas opposed to criminal sanctions).
Because of the focus on the harm to the victing, aften quite difficult for a potential
tortfeasor to know in advance the amount of dam#gsswould be assessed in the event of
detection. One dramatic example of this is the sbgd] skull” rule, pursuant to which the
defendant is responsible even for unforeseeabla lma foreseeable victifi. A second
dramatic example comes from the liability provisaf the statutory tort created by
CERCLA, pursuant to which a defendant who shippdgl a small amount of hazardous
waste to a site can be jointly and severally lidbtethe entire clean-uf.

Notwithstanding this doctrinal difference betweert and criminal law, in practice
tort sanctions ordinarily are much more certaimtb@minal sanctions — at least from the
perspective of the defendant — because of liabilgyrance. If liability insurance is
available, it nearly eliminates uncertainty in teanctions from the perspective of an insured
tort defendant. Provided that he or she has psethadequate liability insurance, the cost to
the defendant of a tort judgment will always bedpproximately the same: the opportunity
costs of the time spent cooperating in the defealsag with the associated aggravation and
inconvenienc&? Liability insurance does not eliminate uncertgiftom the defendant’s
perspective. There are other costs to being aledendant, and it is always possible that the
insurance company will partially recoup the damagged in the form of higher premiums in
the future. Nevertheless, in practice, liabilitgurance very substantially reduces uncertainty

regarding sanction, at least from the perspectiy@mtential tort defendants.

" See, e.g., Benn v. Thomas, 512 N.W. 2d 537 (o9&}

% See 42 U.S.C. §§ 9601-9674. Thank you to KurtsSerafor alerting us to the environmental law digiens
of our research.

% Liability insurance typically covers the costsdeffense as well as settlement or judgment. Eveitipe
damages are insurable in many jurisdictions. eemlly Tom Baker, Reconsidering Insurance forititin
Damages, 1998 Wis. L. Rev. 101 (1998). In jurisdits in which punitive damages are not insuralble, t
prohibition on insurance makes a punitive damagss eore likely to settle, which reduces the uagast that
is otherwise created by the public policy againstirance for punitive damages. See Tom Baker, fiaanmsg
Punishment Into Compensation: In the Shadow oftRenDamages, 1998 Wis. L. Rev. 211 (1998). Wsth
noting that large corporations are able to purclemgance products that provide insurance thagrsopunitive
damages assessed even in jurisdictions in whidh damages are, as a formal matter, not insurgkée. John
Cartafalsa [need title and date] (LL.M. thesis iih the Insurance Collection of the Universify@onnecticut
Law Library). Even if the defendant has not purchased adequaieaince, the chances that the defendant will
be required to pay any money from his or her owckpbin an ordinary negligence tort case are srSaé Tom
Baker, Blood Money, New Money and the Moral Econasfifort Law in Action, 35 Law & Soc'y Rev. 275
(2001).
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In addition to the uncertainty-reducing effectiability insurance, there are also
aspects of tort doctrine that reduce the uncestaihtort law remedies. For example, in tort
law there is an implicit, but very strong, relasbip between the objective measurability of
categories of tort damages and the degree of dliffiof obtaining those damages. The
easiest elements of a tort damages case are tlo¢ potket losses (sometimes called
economic losses) such as medical expenses anddgst. It is more difficult to collect the
more difficult to calculate categories of damagashsas pain and suffering or loss of
enjoyment of life. Indeed, tort law only grudgigiglermitted such “non-economic”
damages, and their continued availability remamsen constant threat from tort reform
efforts to place caps on non-economic damages.

Punitive damages are perhaps the most uncertaith @ddmages, since they are not
necessarily tied to the amount of harm inflictedaoy particular plaintiff! For that reason
(among others), punitive damages are a very coatsl feature of the American tort law.
Features of tort law that reduce the uncertainarging punitive damages include frequent
decisions by trial courts to remit (i.e. reduced #mount of punitive damages. In addition,
the propensity for appellate courts to carefulljuioize and with some frequency reverse
punitive damages judgments encourages litigargettte punitive damages cases between
trial court and appedf.

B.2. Uncertainty regarding the probability of detection in tort law

Outside of courts, tort law does not directly addruncertainty with regard to
detection. With the limited exception of statuttoyts, there are no public agencies charged
with detecting tort law violations (except to thdent that tort law overlaps with criminal
law). Where such public agencies exist, it isioysression that, like criminal justice
institutions, their focus is on (increasing) thelpability of detection, not the certainty of the
probability of detectiori® An additional factor compounding the uncertaintgetection in

tort law as compared to criminal law is that, imizast to criminal law, “attempts” are not

0 See, e.g. See W. Kip Viscusi and Patricia Bbtadical Malpractice Insurance in the Wake of Liéil
Reform, 24 J. Legal Studies 463, 484 (1995).

" There is a lively debate about the uncertaintyusfitive damages. See, e.g. Theodore Eisenbeig, L
LaFountain, Brian Ostrom, Dovid Rottman and MaftilVells, Judges, Juires and Punitive Damages: An
Empirical Study, 87 Cornell L. Rev. 743 (20020: Mitchell Polinsky, Are Punitive Damages Realy
Insignificant, Predictable and Rational? A CommamEisenberg et al, 26 J. Leg. Stud. 663 (1997).

2 See, e.g., Michael J. Rustad, Unravelling Pumibamages: Current Data and Further Inquiry, M8 L.
Rev. 15.

3 Examples of such agencies in the U.S. includewnes protection divisions of states’ attorney gatseand
the Federal Trade Commission. In the food and draga, the Food and Drug Administration plays an
important deterrent role.
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actionable in tort. A breach of the relevant taw standard is grounds for legal action only
if that breach causes harm. In many, perhaps roases of negligence (or other civil
wrongs), there is at least some probability thatlireach will not cause any harm, and it
seems quite likely that this probability will beagntain.

B.3. Manipulating uncertainty in tort law

To a degree, the compensation goal of tort lavitdithe ability to manipulate the
certainty with respect to the size of the sanct®n.the one hand, the compensation goal
prevents sanctions from being certain, becauseléonages depend on contingent factors,
such as the characteristics of the victim and #tane of the harm caused by the wrongful
behavior. On the other hand, the compensationgeaknts sanctions from being radically
uncertain, once again because the amount of taradas depends on the harm.

Yet, despite these limitations there are numeraaysvby which one can manipulate
certainty in tort damages. One obvious mechanigpugtive damages. In general, punitive
damages are imposed in order to punish defendasttspmpensate victims, so there is no
theoretical reason why punitive damages need maparticular relationship to
compensatory damagés.

Another obvious mechanism is liability insurancehéil liability insurance is less
available, tort sanctions are more uncertain. eéxample, a lack of insurance for punitive
damages in some jurisdictions makes the practgphct of punitive damages more
uncertain. Similarly, the relative lack of insucarfor environmental harm makes the impact
of environmental liability more uncertalfiln addition, the increasingly common practice of
excluding coverage for claims related to “crimiaats” turns insurance companies into
criminal law enforcement agencies of a sort anti@same time makes tort sanctions more
uncertain in cases in which criminal norms are ined.”® Finally, closely tying the future
costs of liability insurance to tort settlementguatgments paid (known as “experience
rating” in the insurance trade) would also incretéigeuncertainty of tort damages.

Certainty in tort damages may also be affectedul®s regarding tort damages.
Many “tort reform” efforts are addressed at redgdime upper bound of tort damages and,

thus, may make tort damages more certain. Exanmptlsgle restrictions on joint and

4 Cf. Shavell and Polinsky, Punitive Damages: Anrggnic Analysis, 111 Harv. L. Rev. 869 (1998) (angyi
that punitive damages should be based on a forthatdakes into account compensatory damages and th
likelihood of underenforcement).

5 See Kenneth Abraham treatise.

6 See Tom Baker, Insurance Law and Policy 500-50832 Jonathan Simon Governing Through Crime:
Criminal Law and the Reshaping of American Govemimi®65-2000 (unpublished manuscript).
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several liability and caps on non-economic or puaittamages. Because of liability
insurance, it is difficult to know how the resuliidecrease in uncertainty affects potential
tort defendants. Prior research suggests thatetfatm efforts do not necessarily reduce
liability insurance rated/ so it is possible that tort reform does not irt fiecrease
uncertainty for tort defendants.

Manipulating uncertainty in detection is lessigin&forward in the tort arena than in
criminal justice because of the importance of “pte/ law enforcement in torts and the lesser
role of public agencies. To the extent that puaiencies are charged with enforcing tort
and related statutory norms, these agencies sheuddble to use all of the techniques
addressed in the criminal context, above. For gtanan agency charged with increasing
patient safety in hospitals could conduct randoighlly intensive audits of patient records to
identify adverse events, many of which would bekehy ever to result in a private tort
action because of historically very low claimingesiin the medical malpractice aréfia.

With regard to classic tort claims brought by indual plaintiffs, however, there
appears to be little that can be done, directlynémipulate the certainty of detection. Even
with concerted efforts by members of the persamary bar, intensive short term
“enforcement campaigns” seem unlikely to be effecin increasing the uncertainty of
detection. On the other hand, publicity highligltithe “lottery” or “random” nature of tort
enforcement may increase the deterrent effectsrbfaw in fields in which the actual
probability of detection is quite small.

Medical malpractice may be one such example. ietpe fact that (1) a very small
percentage of adverse medical events result indicalemalpractice claint’ (2) that doctors

80
1,

prevail in the majority of cases that actually gdrtal,” (3) that medical malpractice

" See, e.g., W. Kip Viscusi & Patricia Born, Medilpractice Insurance in the Wake of Liability Bef,
24 Journal of Legal Studies 463-90 (1995) (findimat malpractice reform increased insurer profitghbut
did not reduce insurance premiums).

8 See, e.g., Paul Weiler et al, A Measure of Malficacat 125-26 (1993):

Malpractice law seems to function in a manner &kimcome tax audits. Only a small fraction of
potentially valid malpractice claims ever riperoitawsuits. However, doctors’ inflated perceptiofis
the prospect of suit greatly magnify the detertewérage that litigation can exert over medical
malpractice, at least by comparison with what wdadcexpected from a simply calculation of the true
risks of suit.

See also Localio et al, Relation Between Malpractitaims and Adverse Events Due to Negligence \&2&

I7£9ngland J. Med. 245 (1991) (reporting that less 2 of negligently injured patients pursue litiga).

See id.
8 See Patricia A. Danzon, Medical Malpractice: Tlye@vidence and Public Policy at 38 (1985) (repwythat
plaintiffs won in only 28% of medical malpracticases).
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insurance is not experience rafé@nd (4) that doctors almost never have to pay mone

of their own pocket&? the threat of malpractice liability allegedly prmés a great deal of
“defensive medicine,” in which doctors perform dahial tests and take other precautions to
create a favorable record in the event of a lawsuithus, the medical malpractice arena
suggests that uncertainty can, indeed, be a “fongéplier” and therefore a potentially

useful tool in deterring harm, particularly in sitions in which it is difficult to increase
significantly the average probability of detection.

Environmental enforcement also exploits the detdreffects of uncertainty, though
with exactly the opposite combination of certaiatyd uncertainty in sanctioning and
detection. Because of the extensive record keegidgnanifest system imposed by RCRA,
hazardous wastes are easily be traced back tosthaice®® If we think of producing the
hazardous waste as the “wrong,” then the detectidinat wrong is virtually certain for
businesses that operate within the law. What iga#lgl uncertain, however, is the sanction
for that wrong. The sanction could be as smalhasadditional costs of using EPA-approved
disposal services or as great as the costs ofiopap a future waste site using a very
expensive, not yet discovered technol&yy.

D. Summary

From this brief analysis we reach the followingncloisions. First criminal law has a
strong, well-established aspiration, embedded ctraw, that sanctions should be known in
advance. A similar, although perhaps less strohglg, aspiration can also be found in tort
law.

Second, despite this aspiration for certaintyancsioning there are ways in which
uncertainty could be manipulated. For exampleriminal law — the legal field in which
certainty may be most cherished — certainty in samicig could be manipulated by rejecting
the sentencing guidelines or by introducing a largage of permissible sanctions in the
existing sentencing guidelines. Alternatively, utamty could be created by reducing the

penalties for attempts as opposed to completedesrion by borrowing from the victim-

81 See Frank A. Sloan, Experience Rating: Does iké/Bense for Medical Malpractice Insurance?, 80 Ame
Econ. Rev. 128 (1990). Experience rating is tlaefice of basing premiums in part on the claimsonysof
individual insureds.

82 See Tom Baker, Blood Money, supra n. 69.

8 See Patricia Danzon, “Liability for Medical Malptie,” in Handbook of Health Economics, Val. | at 1339
(2000).

#See 42 U.S.C. §§ 6901-6992k.

8 CERCLA imposes joint and several liability on geaters and transporters of wastes as well as ovaiers
sites in which wastes are deposited. See 42 U8 0601-9674.
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centered approach of tort law and increasing timalties for completed crimes that cause
greater harms. In addition, prosecutors coulddwfRudolph Guliani’'s sentencing lottery
idea and apply it to decisions to charge up or dawmo decisions about what kinds of plea
bargains to entertain. In tort law, uncertaintylddoe increased through efforts directed at
reducing the dampening effect of liability insurarar by efforts directed at increasing the
significance of the less predictable aspects ¢fdamages, such as non-economic or punitive
damages as well as joint and several liability.

Whether in the end such deliberate attempts tapukate uncertainty ought to be
encouraged in the face of the aspiration for cetyas of course an important question, one
to which we do not propose an answer. We propase modestly that the potential
deterrence effects of uncertainty should be ingastid and considered — a process that does
not seem to have occurred in the context of théekdedebate in the 1970’s and 1980’s over
sentencing guidelines or in the context of the eonorary heated debate concerning
punitive damages.

Third, while criminal and tort law embody a straagpiration for certainty in
sanctioning, they do not appear to have the sapim#en for certainty regarding the
probability of detection. This absence is perhdpsger in tort law than criminal law
because tort law enforcement depends to a gredtsrteon the decisions of uncoordinated
private plaintiffs rather than, at least potenyiabordinated government agencies.

Fourth, given the lack of consistent, principldgeation to uncertainty in detection,
deliberately manipulating that uncertainty oughbéomore acceptable. Thus, if uncertainty
in fact promotes deterrence, the indifference dfaad criminal law to this particular kind of
uncertainty may present an opportunity. Of counged may be situations in which the
probability of detection is already so uncertaiatttieliberate efforts to increase the
uncertainty will have little or no effect. Nevertbss, it seems likely that there are other
situations in which the probability of detectiomist as uncertain and, therefore, the potential
benefits of short term, intensive enforcement cagnsashould be considered. Bringing
public attention to the relatively high probabildy detection during these campaigns, while
withholding information about their location andrdtion, could have the effect of expanding
the range of uncertainty regarding the probabditgetection.

Finally, this reference to public attention hasadditional important implication.

Even if other considerations such as fairnessgfample, in the context of the certainty of

the criminal sanction) or practical limits on tH&ld&y of enforcement agencies to detect
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wrongdoing (in the context of the certainty witlspect to the probability of detection)
dictate legal rules and institutional proceduress still the case that certainty or uncertainty
could be manipulated to enhance deterrence. Thisaguse it is not certainty or uncertainty
per se that produces the deterrent effects of the leggtbsn, but rather beliefs concerning
certainty or uncertainty. Thus, by highlighting gttag uncertainty-producing aspects of the
system (which exist for practical or other reasand are not manufactured in order to
increase deterrence), the legal system could eel@gterrence. For example, if juries have
discretion over the size of punitive damages sanstbecause of a commitment to
democratic ideals, emphasizing the resulting uag#st could appropriately and fairly be
used to promote deterrence even if it would be inatto deliberately introduce the same

level of uncertainty into punitive damages solehydzterrence grounds.

Part II1:
Objections

There are at least five significant objectionghi® suggestion that certainty should be
manipulated to increase deterrence:

1. Manipulation of certainty is immoral

2. Manipulation of certainty is costly

3. Manipulation of certainty is not effective.

4. Manipulation of certainty is inefficient becausenay lead to
over/under-deterrence.

5. Manipulation of certainty may have unpredictable
consequences because subpopulations differ inakersion to
risk.

We address each in turn.

Morality. It could be argued that manipulating certaintheitwith respect to the size
of the sanction or with respect to the probabiitgletection is inherently wrong. It may be
wrong because uncertainty itself is wrong or, eif@mcertainty is not inherently wrong,
creating uncertainty deliberately in order to irmse deterrence may be wrong. The
reluctance to manipulate certainty for the sakmafeasing deterrence may be founded on
one of two moral explanations. It may for instanegt on the intuition that such an

uncertainty involves differential treatment of peowho are similarly situated and therefore
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violates principles of equalif. Alternatively it may rest on the belief that theesof the
sanction should reflect the degree of wrong conaditnd, consequently, that people who
commit the same wrongs should be treated in the seay®’ These two moral intuitions are
distinct® The first is grounded in the ideal of equality letthe second is grounded in
retributive justice.

These moral intuitions seem particularly compellvigen individuals who committed
an identical wrong under identical circumstancegine different sanctions based on a
system deliberately structure to promote uncemtaifthiese intuitions seem less compelling,
however, in circumstances in which the dispastg byproduct of a legal system that
authorizes legal decision makers to weigh numefactsrs and make a decision on the basis
of an overall judgment of the culpability or wrongifess of the relevant behavior. There
seems to be a substantial difference betweengeht@nce that ranges between five and ten
years determined by the flip of a dice or (b) aeece that ranges between five and ten years
according to the discretion of the judge. Bothays lead to uncertainty. The former system
however violates a sense of justice because @sgded to bring about uncertainty and
because it also introduces playfulness into thegs® in which people’s fate is determined —
a process which is perceived to be one of serielisatation. The latter system leads to
uncertainty, but it is not designed to bring abdaigparity in sanctioning; the disparity is
simply an unintentional byproduct of a scheme de=ilgo take seriously the particularities
of each case. These particularities are so contpxthey inevitably lead to uncertainty
even if this disparity is grounded in relevant elifnces between the different cases.

Hence, it seems that uncertainty could be maingaméout violating our sense of
justice as long as the disparity is not intentibndésigned in order to produce uncertainty,
but is designed instead to capture relevant difieze between different wrongs and between

different wrongdoer&’

8 Disparity in sentencing is often condemned as arfifest form of injustice, which may bring a semieg
system into public disrepute. See Ashworth, supta at 236. Others however believe that dispanity i
sentencing can be justified. See, e.g., Norval Mokadness and the Criminal Law 179-209 (Chicago
University Press, 1982)For a discussion of the importance of consideratmfrfairness and equality in
criminal law, see Alon Harel, Gideon ParchomovsBy,Hate and Equality 109 Yale L. J. 507 (1999).

87 The principle of “proportionality,” namely the pdiple that sanctions be proportionate in theilesigy to the
gravity of offences is regarded as a basic requéreraf justice. For a philosophical justificatiohtbis
principle by one of its most loyal advocate, se@wm von Hirsch, Censure and Sanctions (ClarendessP
Oxford) chap. 2.

8 See Joseph Raz, The Morality of Freedom chap.

8 Admittedly however the latter system (that is pgrhmore just) may have less deterrent effects. ihi
because if the sanction depends on the discrejigrmawers of a judge the offender may believe tray ¢
influence the use of this discretion. The processrs therefore less arbitrary and therefore matainghan
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In addition, the concern for certainty seems mammelling with respect to the size
of the criminal or civil sanction than it is witkspect to the probability of detection.
Consequently, even if one believes that a systerohwimposes uncertain sanctions is
morally abhorrent, one can still approve of genegatincertainty with respect to the
probability of detection for the sake of promotuhgterrence.

Last, it is perhaps worth emphasizing that thelideaqual sanctions for equal
wrongs is not as entrenched as may seem. In hisutoets analysis of legal sanctions,
Bentham has argued that “The last object [of crahiaw] is, whatever mischief is guarded
against, to guard against it at as cheap a ratesssble: therefore the punishment ought in no
case to be more than what is necessary to bringpitonformity with the rules here
given.” In contemporary literature this principle has bisdreled the principle of
parsimony. The principle of parsimony often ovegadhe principle of equality and its
advocates often demonstrate that the legal systim opts for parsimony at the expense of
equality.®® If by manipulating certainty, the legal system caduce the average size of the
sanction, it follows the dictates of the principleparsimony — a central principle entrenched
in the contemporary legal system.

Cost. One could argue that the manipulation of certamnéy have its own costs. It is
possible for instance that conducting enforcemantgaigns is more costly than maintaining
a constant degree of enforcement. If the costsasfipulating certainty (either increasing
certainty or decreasing it) are high, these costg override the deterrence-based benefits of
such a manipulation. Some methods of manipulatértpinty could be costly. Yet, other
methods are not. An examination of the overallsasid benefits of manipulating certainty
can be made only after a more thorough investigaifdhe effects of uncertainty on
deterrence and this is precisely what our experirbegins to do.

Effectiveness. It may be argued that certainty with respect todize of the sanction or
with respect to the probability of detection arelsmarginal factors in the decision to violate
a legal norm that policies targeted at uncertaivitynot be effective. This ineffectiveness
objection may be based on an intuitive sense ttataoperate on the basis of the expected

the arbitrary toss of a coin. Arguably thereforieaducing arbitrariness in sanctioning presentgtbley maker
with the following dilemma. Either uncertainty igioduced in a way which is blatantly unjust (sastby
tossing a coin) or it is introduced in legitimatays which have lesser deterrent effects becaugeatiee
perceived to be less arbitrary. We are gratefleéthany Berger for raising this point.

% Jeremy Bentham, An Introduction fo the Principlésorals and Legislation, Chapter WIV § 3, J.H. Bsir
& H.L.A. Hart, eds. (1970).

1 See, Norval Morris, Desert as a Limiting PrincipieAndrew Von Hirsch and Andrew Ashworth, eds.
Principled Sentencing: Readings on Theory and a0, 182 (Hart Publications, 1998).
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value of their action and, thus, certainty plagttelirole in their calculations. This objection
is exactly what our experiment is designed to test.

Alternatively, the ineffectiveness objection mayldased on the conviction that the
detection of criminal or tortious behavior is abtgao highly uncertain that the effects of
manipulating certainty further for the sake of gesing deterrence can at most be marginal.
This is perhaps the most powerful objection toahalysis provided in this essay.
Nevertheless, even with regard to cases in whitéctien is already so uncertain, the
analysis is this essay suggests that there ardombaw enforcement benefits to be gained by
highlighting this uncertainty in order to reapdisterrence benefits. Moreover, there
undoubtedly are circumstances in which the proligluf detection at least appears less
uncertain — such as violations of parking reguteajdraffic offenses, tax crimes, health and
safety regulations and the like.

In the end, this objection, although very importaatjuires detailed empirical
research that is beyond the limited scope of oojept. Whether it is worth conducting that
research turns, in significant part, on whethereutatnty can have a deterrent effect. That is
a question to which our experiment provides therséngs of an answef.

Over/under-deterrence It is sometimes argued that if sanctions are otlserset
optimally, then uncertainty can cause inefficieméecompliance? If uncertainty in fact
increases the deterrent effects of some criminalwdrsanctions, then increasing uncertainty
would increase the costs associated with commithiegcrime/wrong. Given the (heroic)
assumption that a particular sanction is othersgteoptimally, increasing uncertainty would
lead to over-deterrence. On the other hand, witbaast some combinations of average size of
sanction and average probability of detection,e@asing uncertainty beyond a certain point
may reduce deterrence through a response that ensiynidar to that of “learned

helplessness” (the term in the psychological liteeafor the apathy that results when

92 A final, less substantial, ineffectiveness objemtapplies only to repeat players in enforcementaga This
objection asserts that increasing uncertainty mdgtlchange the behavior of people who play oftesugh so
that their sanctions are based on the average lpilitppaf detection. If true, this objection wouttemonstrate
the deterrent power of uncertainty, because theatgplayers would be making decisions from thepeartve
of certainty, not uncertainty. The quintessentgleat players in enforcement games are liabilgyiance
companies.

% See Calfee and Craswell supra note 17.
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punishments do not appear to be related to behaViarhus, depending on the
circumstances, increasing uncertainty could leanl/&y or under deterrence.

While significant, these concerns do not undercutamalysis. Indeed, they support
our effort to investigate the deterrent effectsiocertainty. If uncertainty in fact increases
deterrence, then increasing uncertainty may besteaftective way to increase deterrence in
situations in which there is reason to believeekisting level of deterrence is not optimal.
Alternatively, if existing sanctions are optimablipymakers may be able to reduce the costs
of deterrence by reducing the average sanctionramelasing uncertainty (leading to, for
example, lower incarceration costs in the crimgwitext and smaller average punitive
damages awards in the civil context).

Variationsinrisk aversion. The final objection is one that is not in fadtleessed by
our experiment. This is the objection that incregsincertainty may have unpredictable
results due to systematic variations in the risdrsion of subpopulations. For example, there
is research that suggests that people in prisansignificantly less risk averse on average
than the undergraduate students who typically ppédie in behavioral decision research
experiments® Thus, if we want to deter at least some kindsesfous criminal activity,
increasing uncertainty might be counter-producti@emilarly, there is research suggesting
that the most safety-conscious and law abiding leemight also be the most risk avetSe.

As a result, increasing uncertainty could in someuenstances have the perverse result of
over-deterring those who are already complying \&gal norms while increasing the under-
deterrence problem among those who are already casteal about complying with legal
norms.

It is very important to note, however, that thigeattion can also be raised with regard
to efforts to increase deterrence using the maudittonal tools of sanction size and
probability. Thus, this objection is not uniqueetiforts to use uncertainty to increase
deterrence. Accordingly, although variations ierm@on to uncertainty are important and
worthy of further investigation, that investigatimworth pursuing only if one is first
persuaded of the potential deterrent effects oértatty. That, of course, was the primary

object of this research.

% See, e.g., Martin Seligman et @lleviation of Learned Helplessness in the Dog, 73 J. Abnormal Psychol.
256 (1968).Lenore E. Walker, The Battered Womandg&yme 87(1984) (using concept of learned helplesssne
to explain the battered woman syndrome).

% See, e.g., Herrnstein & Wilson.

% This research is reviewed in Peter Siegelman, fs#vBelection: A Critique (unpublished manuscripSee,
e.g. David Hemenwayropitious Selection, 105 Q. J. Econ. 1063 (1990).
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Part IV:
Conclusion

Traditionally, legal scholarship in criminal lawam tort law has focused attention
on the amount of, and the procedure for determjrsagctions. Law and economics analysis
expanded that traditional focus by demonstratirgitiportance of considering the
probability of detection. As that analysis has destiated, it is thexpected sanction that
matters, not the absolute size of the sanctiodedd, higher sanctions could in some
circumstances lead to a lower probability of detegtwith a resulting decrease in deterrence,
and vice versa.

Using the insights of behavioral decision resegdttls essay has emphasized yet
another factor that affects the deterrence valuswvidfand criminal sanctions. It is not only
the expected sanction that counts, but also thaiogr with which that expected sanction can
be known. Varying the certainty of the size of sla@ction or the probability that it will be
imposed also affects the deterrence value of thetigsming system.

The conclusions drawn from our research and arsadysi likely to depend, at least in
part, on perspective. Staunch believers in laweamhomics may conclude that legal
thinkers should rethink their traditional hostiltgwards uncertainty. Other legal scholars
may conclude that this essay provides yet anothrodstration that legal institutions do not
rest on economic rationales. Perhaps the mostmabhkoconclusion to draw, however, is that
in contexts that do not raise serious concernsja$iice and unfairness, uncertainty could
indeed be manipulated in order to increase detegrefthout compromising the ideals

underlying legal institutions.
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Appendix A

When the participants arrived for the experimeeitfirst viewed the following
screen:

Welcome to a decision making experiment.

The experiment consists of 27 decision rounds. The money will be paid to you in
cash according to the rules that will be explained shortly.

At the beginning of each round you will be given 40 NIS.%” Then, you will be asked to
choose among two alternatives: alternative A or alternative B. The decision will be
conducted by clicking a button with the mouse.

If you choose A you will keep to 40 NIS and the round will end.

If you choose B you will be given extra Y NIS, but you will run the risk of being
caught and paying a fine. In this case you will have to return money to the
experimenter. The size of the fine and the probabilities of detection will change in
every round, and will be explained in each round.

During the experiment you will be asked to choose between alternative A and
alternative B using the information you get. After you complete all the decisions the
computer will randomly select 2 rounds. You will be paid “real money” for only those
two rounds. The payoff will be determined on the basis of your choices, and, in case
you choose alternative B, also according to the results of the lottery.

Note: The experiment will be conducted exactly according to the rules. The
money will be paid to you in cash at the end. Remember, you will be paid only
for 2 of the rounds. You do not know which 2 rounds (they will be randomly
selected after you complete all decisions). Therefore, each round could be one
that will be selected. Think carefully before you decide.

Under alternative A in all screens, the particisamere told the following: If you
choose alternative A, you will keep the NIS 40 (@thihey received at the outset) and the
round will end. In this appendix we will list thestructions given for option B separately for
each one of the 27 possible combinations, addswm &br the convenience of the reader, the
expected value (which was not given to the paricip during the experiment).

" Five new Israeli Shekels (NIS) were worth appraaialy $1 at the time of the experiment.
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Certain sanction/certain detection

If you choose alternative B you will get an additdb NIS 30. Then you will be asked to toss
a die with 10 side¥® In thirty percent of the cases, you will be caugihd required to pay a
fine of NIS 50 (expected value NIS 55).

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a die with 10 sides. In fifty percent of the casesj will be caught and required to pay a fine
of NIS 45 (expected value NIS 47.5).

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a die with 10 sides. In ten percent of the casas will be caught and required to pay a fine
of NIS 60 (expected value NIS 64).

Risky sanction/certain probability

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a die with 10 sides. In 30% of the cases, youlvglcaught and required to pay a fine. The
size of the fine will be determined by tossing aand will be either NIS 60 or NIS 40
(expected value NIS 55).

If you choose alternative B you will get an additd NIS 30. Then you will be asked to toss
a die with 10 sides. In 50% of the cases, youlvglcaught and required to pay a fine. The
size of the fine will be determined by tossing amand will be either NIS 55 or NIS 35
(expected value NIS 47.5).

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a die with 10 sides. In 10% of the cases, youlvglcaught and required to pay a fine. The
size of the fine will be determined by tossing aand will be either NIS 70 or NIS 50
(expected value NIS 64).

Uncertain® sanction/certain probability

If you choose alternative B you will get an additd NIS 30. Then you will be asked to toss
a die with 10 sides. In 30% percent of the casas will be caught and required to pay a
fine. The size of the sanction will be either NIBd&@ NIS 40, but you do not know how the
size of the fine is determined. There is no reds@assume that it will be NIS 60 in 50% of
the cases, and NIS 40 in the rest of the caseg¢teghvalue NIS 55).

If you choose alternative B you will get an additd NIS 30. Then you will be asked to toss
a die with 10 sides. In 50% of the cases, youlglcaught and required to pay a fine. The
size of the fine will be either NIS 55 or NIS 3%itlyou do not know how the size of the

% participants were shown the die to help them Viseizhe percentages. If the probability was 3@%n the
participant would be “detected” if the die landedamy of three specified sides of the ten-sided Sieilarly,
if the probability was 50%, there would be 5 spedifsides, and if the probability was 10%, thereildde
only one specified side. This ten-sided die igrdgd as an effective way to present probabilitigerms that
people easily understand.

¥ The expected values we provide for the scenamiesiving uncertain sanctions or uncertain probtbgiare
based on the Bernoullian principle of equally weiigd possibilities in situations in which probabés are
unknown. An alternative approach would be to pnetiee expected values as a range.
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sanction is determined. There is no reason to asshat it will be NIS 55 in 50% of the
cases, and NIS 35 in the rest of the cases (expeatee NIS 47.5).

If you choose alternative B you will get an additd NIS 30. Then you will be asked to toss
a die with 10 sides. In 10% of the cases, youlglcaught and required to pay a fine. The
size of the fine will be either NIS 70 or NIS 5@Qitlyou do not know how the size of the
sanction is determined. There is no reason to asshat it will be NIS 70 in 50% of the
cases, and NIS 50 in the rest of the cases (expeatee NIS 64).

Certain sanction/risky probability

If you choose alternative B you will get an additd NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 20% or 40%. In accordance with thisbability you will be asked to toss a die
with 10 sides. If you are caught you will pay agfiof NIS 50 (expected value NIS 55).

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 40% or 60%. In accordance with §iisbability you will be asked to toss a die
with 10 sides. If you are caught you will pay agfiof NIS 45 (expected value NIS 47.5).

If you choose alternative B you will get an additd NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 5% or 15%. In accordance with thiskability you will be asked to toss a die
with 10 sides. If you are caught you will pay agfiof NIS 60 (expected value NIS 64).

Risky Sanction/risky probability

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 20% or 40%. In accordance with §iisbability you will be asked to toss a die
with 10 sides. The size of the fine will be deterad by tossing a coin and will be either NIS
60 or NIS 40 (expected value NIS 55).

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 40% or 60%. In accordance with §iisbability you will be asked to toss a die
with 10 sides. The size of the fine will be deterad by tossing a coin and will be either NIS
55 or NIS 35 (expected value NIS 47.5).

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 5% or 15%. In accordance with thislability you will be asked to toss a die
with 10 sides. The size of the fine will be deterad by tossing a coin and will be either NIS
70 or NIS 50 (expected value NIS 64).
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Uncertain Sanction/Risky Probability

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 20% or 40%. In accordance with §iisbability you will be asked to toss a die
with 10 sides. The size of the fine will be eithd6 60 or NIS 40, but you do not know how
the size of the fine is determined. There is ngoaao assume that it will be NIS 60 in 50%
of the cases, and NIS 40 in the rest of the casg®efted value NIS 55).

If you choose alternative B you will get an additd NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 60% or 40%. In accordance with thisbability you will be asked to toss a die
with 10 sides. The size of the fine will be eithd6 55 or NIS 35, but you do not know how
the size of the fine is determined. There is ngeado assume that it will be NIS 55 in 50%
of the cases, and NIS 35 in the rest of the casg®e(ted value NIS 47.5).

If you choose alternative B you will get an additb NIS 30. Then you will be asked to toss
a coin in order to determine the probability withieh you will be caught. The probability
will be either 5% or 15%. In accordance with thislability you will be asked to toss a die
with 10 sides. The size of the fine will be eithd6 70 or NIS 50, but you do not know how
the size of the fine is determined. There is ngeaao assume that it will be NIS 70 in 50%
of the cases, and NIS 50 in the rest of the casg®efted value NIS 64).

Certain Sanction/Uncertain Probability

If you choose alternative B you will get an additd NIS 30. Then the probability with
which you will be caught will be determined. Thi®pability is either 20% or 40% but you
do not know what it is. There is no reason to asstimat it will be 20% in 50% of the cases,
and 40% in the rest of the cases. In accordandethet probability, you will be asked to toss
a die with 10 sides. If you are caught you willrbguired to pay a fine of NIS 50 (expected
value NIS 55).

If you choose alternative B you will get an addid NIS 30. Then the probability with
which you will be caught will be determined. Thi®pability is either 40% or 60% but you
do not know what it is. There is no reason to asstimat it will be 40% in 50% of the cases,
and 60% in the rest of the cases. In accordandetigt probability, you will be asked to toss
a die with 10 sides. If you are caught you willdsked to pay a fine of NIS 45 (expected
value NIS 47.5).

If you choose alternative B you will get an additd NIS 30. Then the probability with
which you will be caught will be determined. Thi®pability is either 5% or 15% but you do
not know what it is. There is no reason to assumaeit will be 5% in 50% of the cases, and
15% in the rest of the cases. In accordance wélpthbability, you will be asked to toss a
die with 20 sides. If you are caught you will bguied to pay a fine of NIS 60 (expected
value NIS 64).

Risky Sanction/unknown probability
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If you choose alternative B you will get an additb NIS 30. Then the probability with
which you will be caught will be determined. Thi®pability is either 20% or 40% but you
do not know what it is. There is no reason to asstimat it will be 20% in 50% of the cases,
and 40% in the rest of the cases. In accordandetigt probability, you will be asked to toss
a die with 10 sides. If you are caught you willrbguired to pay a fine. The size of the fine
will be determined by tossing a coin and will bher NIS 60 or NIS 40 (expected value
NIS 55).

If you choose alternative B you will get an additd NIS 30. Then the probability with
which you will be caught will be determined. Thi®pability is either 40% or 60% but you
do not know what it is. There is no reason to asstimat it will be 40% in 50% of the cases,
and 60% in the rest of the cases. In accordandetigt probability, you will be asked to toss
a die with 10 sides. If you are caught you willrbguired to pay a fine. The size of the fine
will be determined by tossing a coin and will blher NIS 55 or NIS 35 (expected value
NIS 47.5).

If you choose alternative B you will get an additb NIS 30. Then the probability with
which you will be caught will be determined. Thi®bpability is either 5% or 15% but you do
not know what it is. There is no reason to assumaeit will be 5% in 50% of the cases, and
15% in the rest of the cases. In accordance wélptbbability, you will be asked to toss a
die with 20 sides. If you are caught you will bguied to pay a fine. The size of the fine
will be determined by tossing a coin and will bilner NIS 50 or NIS 70 (expected value NIS
64).

Uncertain sanction/uncertain probability

If you choose alternative B you will get an additd NIS 30. Then the probability with
which you will be caught will be determined. Thi®pability is either 20% or 40% but you
do not know what it is. There is no reason to asstimat it will be 20% in 50% of the cases,
and 40% in the rest of the cases. In accordandetigt probability, you will be asked to toss
a die with 10 sides. If you are caught you willrbguired to pay a fine. The size of the fine
will be either either NIS 60 IS or NIS 40, but yda not know how the size of the fine is
determined. There is no reason to assume thall ibevNIS 60 in 50% of the cases, and NIS
40 in the rest of the cases (expected value NIS 55)

If you choose alternative B you will get an additd NIS 30. Then the probability with

which you will be caught will be determined. Thi®pability is either 40% or 60% but you

do not know what it is. There is no reason to asstimat it will be 40% in 50% of the cases,
and 60% in the rest of the cases. In accordandethet probability, you will be asked to toss
a die with 10 sides. If you are caught you willrbguired to pay a fine. The size of the fine
will be either NIS 55 or NIS 35, but you do not knbow the size of the fine is determined.
There is no reason to assume that it will be NIsW30% of the cases, and NIS 35 in the rest
of the cases (expected value NIS 47.5).

If you choose alternative B you will get an additb NIS 30. Then the probability with
which you will be caught will be determined. Thi®bpability is either 5% or 15% but you do
not know what it is. There is no reason to assumaeit will be 5% in 50% of the cases, and
15% in the rest of the cases. In accordance wélptbbability, you will be asked to toss a
die with 20 sides. If you are caught you will bguied to pay a fine. The size of the fine
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will be either NIS 70 or NIS 50, but you do not knbow the size of the fine is determined.
There is no reason to assume that it will be NIs"780% of the cases, and NIS 50 in the rest
of the cases (expected value NIS 64).

44



