
Author's personal copy

International Review of Law and Economics 28 (2008) 1–7

On the role of plea bargaining and the distribution of sentences
in the absence of judicial system frictions

David Bjerk 1

Department of Economics, Bauer Center, Claremont McKenna College, 500 East Ninth Street, Claremont, CA 91711, United States

Abstract

This paper examines the potential role that plea bargaining may serve in an environment where trials and incarceration are costless, there
is no chance of convicting innocent defendants, and coercion is not necessary to obtain further information from arrested defendants. This
analysis shows that even in the frictionless judicial system environment outlined above, a risk-averse society may still find it optimal to resolve
a large fraction, or even all of its cases through plea bargaining. However, this is not always the case. If defendants are generally risk-loving,
mutually acceptable plea bargains may not be possible, but when they are, the plea bargain sentences will necessarily fall short of even the
expected sentence from going to trial, regardless of the relative bargaining power between prosecutors and defendants.
© 2007 Elsevier Inc. All rights reserved.
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1. Introduction

One criticism often levied at the American judicial system
is that excessive plea bargaining leads to unwanted leniency
and disparity in sentencing. It is quite easy to see why this
critique arises, as in 2002, over 90% of state felony convic-
tions arose though plea bargaining, with the median sentence
for those individuals whose cases were adjudicated through
guilty pleas being only 30% as long as the median sentence
received by those who were convicted at trial (Durose &
Langan, 2005).2 Indeed, concerns of leniency and sentenc-
ing disparity caused Alaska to ban plea bargaining practices
in 1975, and more recently, prompted then Attorney General
John Ashcroft to issue a memo to US Federal Prosecutors to
significantly curtail their plea bargaining practices (Ashcroft,
2003).

At first glance, these policies may seem justified responses
to the sentencing outcomes cited above. However, there exist
several arguments for why the apparent leniency and large
sentencing variation that accompany widespread plea bar-
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gaining should not necessarily be curtailed. One argument is
that trials are exceedingly expensive, so society is made better
off by using plea bargaining to avoid these costs, even at the
expense of often imposing sentences far below that which
society deems correct for the crime committed. A related
argument is that prosecutors have only a limited amount of
time at their disposal and conviction success at trial is an
increasing function of time spent preparing. Therefore, if
most cases were brought to trial, prosecutors would have lit-
tle time to spend prosecuting each individual case, leading to
a high rate of acquittal. Through extensive plea bargaining,
prosecutors can give themselves a better chance of secur-
ing convictions for those cases that do still go to trial, while
assuring those who plea bargain are still punished (albeit at a
less than desired severity) (Kobayashi, 1992; Kahn & Mirsky,
2002).

A third argument that has been made for why allowing
lighter sentencing due to extensive plea bargaining may be
optimal is the possibility that some defendants charged by
police may be innocent. As discussed by Grossman and Katz
(1983); Reinganum (1988); Kobayashi and Lott (1992) and
Baker and Mezzetti (2001), plea bargaining may be used as
a way to manage the tension between wanting to punish the
guilty and release the innocent, when it is not possible to
perfectly distinguish between the two types of defendants.
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Relatedly, Franzoni (1999) proposes a model of plea bar-
gaining that combines the possibility that plea bargaining can
sort (at least partially) the guilty defendants from the inno-
cent defendants, and the fact that plea bargaining can save
resources (in this case, resources devoted to investigations
prior to trial).

A fourth argument for the potential optimally of lighter
sentencing through plea bargaining is that society may find
it optimal to let some defendants off easier in exchange for
information that leads to the arrest and conviction of other
criminals. Indeed, the more restrictive Federal plea bargain-
ing policy initiated by Ashcroft recognizes this role for plea
bargaining and makes explicit allowances for the use of such
plea bargains.

While all of the above arguments provide legitimate rea-
sons for why lighter sentencing due to plea bargaining may
not necessarily be a reason for policy changes, these argu-
ments all rely on plea bargaining being optimal only as
a “second-best” response. In other words, the justification
for offering relatively short plea bargain sentences to many
defendants is not that such a policy is in and of itself optimal,
but rather it is the best thing that can be done given that soci-
ety can not provide prosecutors with infinite resources and/or
make the arrest process perfect. The aim of this paper is to
examine the potential role plea bargaining may play even in
the absence of any of the above judicial system frictions that
have previously been used to justify plea bargaining. Specif-
ically, this analysis examines what will be the optimal use of
plea bargaining, as well as the resulting distribution of plea
bargain sentences, when resolving a case through trial costs
no more money or time than resolving a case through plea bar-
gaining, and the prosecutor is not concerned about wrongly
convicting innocent defendants or obtaining information in
order to capture other criminals still at large.

As the analysis below makes clear, in the absence of any
of the judicial system frictions discussed above, prosecutors
may still want to use plea bargaining as a means to mitigate
the risk from going to trial—a finding previously highlighted
by Grossman and Katz (1983). However, unlike Grossman
and Katz (1983), the analysis below shows how the extent
to which prosecutors will be able to do so, as well as the
distribution of sentences that may result from doing so, will
depend substantially on the assumptions made regarding the
risk preferences of both prosecutors and defendants.

Specifically, in order to insure against risk, risk-averse
prosecutors would be willing to offer a given defendant a
plea bargain sentence somewhat shorter than the expected
sentence from taking the defendant to trial. Similarly, if
defendants are also risk-averse, they would be willing to
accept a plea bargain sentence somewhat longer than the
expected sentence from going to trial. Therefore, if both
prosecutors and defendants are risk-averse (the assumption
implicitly maintained by Grossman and Katz, 1983), prose-
cutors and defendants should always be able to negotiate a
mutually acceptable plea bargain. However, the plea bargain
sentence for each defendant can be greater than, less than, or

equal to the expected sentence from going to trial, depending
on the relative degree of risk-aversion of prosecutors versus
defendants and the relative bargaining power of each party.

On the other hand, as Polinsky and Shavell (1999) argue,
it may be more plausible to assume defendants are actually
risk-loving in sentence length. As I show below, this can pre-
clude the possibility of a mutually acceptable plea bargain
even when prosecutors are risk-averse. However, when plea
bargains can be struck, the plea bargain sentences will neces-
sarily fall short of the expected sentence from going to trial,
especially for those defendants with only moderate evidence
against them. This can result in sentencing distributions that
appear far more lenient than would be implied by the statutory
sentence from conviction at trial and the relevant probabilities
of conviction at trial.

In general, this analysis shows that concerns about
widespread plea bargaining, and/or apparently very lenient
sentencing arising from plea bargaining, may be unfounded
even when one believes the judicial system to be relatively
free of many of the frictions that have previously been used
to justify plea bargaining.

2. Model

As discussed in the introduction, this model attempts to
characterize the use of plea bargaining and the distribution of
sentences under plea bargaining. However, as also discussed
above, I abstract from the possibility that prosecutors may
want to use plea bargaining to manage uncertainty regarding
defendant guilt, use as leverage for obtaining information
about other criminals, or avoid the costs associated with tri-
als, appeals, and long incarceration terms. Therefore, the
model solely focuses on the role of plea bargaining in a
frictionless judicial system, meaning that all of the results
come out of the assumptions made regarding societal (and
therefore prosecutors as agents of society) and defendant
preferences.

There are several things to consider regarding prosecu-
tor/societal preferences regarding sentencing criminals. One
is from a crime reduction perspective. It is well documented
that from mid-teen years on, individuals become less and less
likely to engage in criminal activity as they age (Sampson &
Laub, 2003). Therefore, the amount of crime foregone by
locking an individual up for an additional year is likely to fall
the longer the individual has already been locked up. This
means that if society incurs a benefit for each crime averted
through incarcerating a particular individual, society would
incur positive but diminishing marginal utility in sentence
length. Society/prosecutors may also have a direct “taste” for
imprisoning a defendant, in the sense they feel they are made
better off simply through the act of incarcerating defendants.
Once again however, it seems relatively uncontroversial to
suppose that the benefit society, and therefore prosecutors,
incur from the first year of incarcerating a criminal is greater
than from the 20th year. Indeed, if this was not the case, then
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if the net benefit to society from incarcerating a given defen-
dant for a year is positive, then society will also see the net
benefit to incarcerating this individual for life to be positive.
Therefore, if the benefit society incurs from incarcerating
defendants does not diminish in sentence length, then soci-
ety should either want to see convicted defendants receive no
prison time or a life sentence—a conclusion few people are
likely to agree with.3

Given the above discussion, let prosecutor preferences
with respect to the sentence length z they are able to impose
on a defendant be given by a function U(z), where U ′(z) > 0
and U ′′(z) < 0 for all z > 0, meaning prosecutor utility is an
increasing concave function in the sentence length. In words,
assume prosecutors become better off the longer the sentence
they are able to impose on a defendant, but the marginal util-
ity they incur from imposing a longer sentence is decreasing
in the sentence length.4 Note that an important implication of
this formulation is that it means prosecutors are risk-averse
with respect to sentence length.

For defendants, utility clearly must diminish in sentence
length. Therefore, if we let a function V (z) represent defen-
dant preferences over sentence length z, it must be the case
that V ′(z) < 0 for all z > 0. However, it is not a priori clear
what the second derivative of the defendant utility function
should be, or in words, whether the marginal disutility of
another month of incarceration is increasing or decreasing
in the length of time they have already been there. On the
one hand, economists generally assume that individuals are
risk-averse, preferring a sure thing over a gamble, even if the
gamble has a greater expected nominal value. In this context,
this would imply that V ′′(z) < 0 for all z > 0, or that V (z) is
a decreasing but concave function in z. Intuitively, this for-
mulation says that the marginal disutility of another month in
prison incurred by an individual who has only been in prison
a month is less than it is for an individual who has been in
prison for 10 years.

On the other hand, the marginal disutility of another
month of imprisonment may actually decline over successive
years of imprisonment. As argued by Polinsky and Shavell
(1999), “(d)isutility of this form might arise because a person
becomes accustomed to prison life or because he ceases to
care as much about those he knew from the outside”. Relat-
edly, Polinsky and Shavell (1999) point out that the stigma
cost of prison may be unrelated to sentence length, and more-
over, the brutalization and humiliation faced by prisoners may
be particularly acute early on, but may recede over time as the
prisoner ages, gets more experienced with prison behavior,
and possibly makes a acquaintances that prevent such actions

3 Obviously, society/prosecutors may also care about deterring future
criminals via sentencing. However, I will delay my discussion of this moti-
vation for sentencing until later in this section.

4 Note, such preferences could easily be amended to assume that pros-
ecutor utility decreases in sentence length for sentences beyond some ẑ.
However, this will not change the analysis below as long as this ẑ is greater
than or equal to the “statutory” sentence, or the sentence the defendant would
receive if convicted at trial (below denoted as z̄).

from continuing (e.g. joins a gang). All of these arguments
suggest that the marginal disutility of prison diminishes over
time, meaning V ′′(z) > 0 for all z > 0.5 A direct implica-
tion from this formulation of defendant preferences is that
defendants will be risk-loving with respect to sentence length.
As discussed in the introduction, this is in contrast to the
analysis of Grossman and Katz (1983), who assume that all
defendants are risk-averse. The analysis below examines the
implications under both formulations of defendant prefer-
ences.

Given these defendant preferences, we can also think
about a deterrent motivation for prosecutors with respect
to sentencing. Under a deterrent motivation, the soci-
etal/prosecutor benefit to imposing a longer sentence will be
in direct proportion to the disutility such a sentence imposes
on a defendant, as the more disutility caused via punishment,
the greater the disincentive for engaging in crime. Clearly,
under this perspective, the longer the sentence, the greater
the utility of society/prosecutors, meaning U ′′(z) > 0. How-
ever, the marginal utility of increasing sentence length will
depend on the marginal disutility a defendant incurs from a
longer sentence. If, as argued above, defendants incur dimin-
ishing marginal disutility from incarceration, then like with
respect to the other motivations discussed previously, a deter-
rence motivation will also imply that U ′′(z) < 0, or that
societal/prosecutor utility is increasing at a decreasing rate
in sentence length. Therefore, deterrence goals are certainly
not inconsistent with the assumptions made above.

The final component of the model is to assume that defen-
dants are each characterized by a parameter p ∈ (0, 1), which
gives their probability of being convicted by a jury if their
case were to go to trial. This parameter p can be interpreted
as the “strength of the case” against a defendant. Assume
that this probability of conviction at trial is known to both the
prosecutor and the defendant at the time of any plea bargain
negotiations. Note that this is consistent with the notion of
disclosure. Moreover, as can be confirmed below, since pros-
ecutors are risk-averse, they have no incentive to withhold
evidence in order to make defendants believe their probabil-
ity of being convicted at trial is lower than the true p since
prosecutors want to obtain the longest plea bargain possible.
We can also assume that prosecutors cannot credibly manu-
facture evidence to make defendants believe their probability
of being convicted at trial is any greater than their true p.

Finally, for simplicity, assume that the sentence that will
be imposed on a defendant if convicted by a jury will be
of length z̄ > 0, which will be referred to as the “statutory
sentence”. Alternatively, if the defendant is acquitted, assume
he receives a sentence length of 0. Without loss of generality,
we can normalize the utility functions so that V (0) = 0 and
U(0) = 0.

5 This conclusion would also be true if defendants discount their future
substantially, so having their freedom taken away next month creates higher
disutility than having the same freedom taken away 2 years from now.
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2.1. Prosecutor behavior

Given the prosecutor preferences defined above, note that
for a defendant with strength of case p, an expected utility
maximizing prosecutor would never be willing to offer a plea
bargain sentence z such that

U(z) < pU(z̄), (1)

where the term on the right-hand side of the above equation
is the prosecutor’s expected utility from going to trial. Given
our assumptions regarding the U function, Eq. (1) implic-
itly defines a plea bargain sentence length function zmin(p),
where given a defendant with strength of case p, a prosecu-
tor will never find it optimal to offer a plea bargain sentence
shorter than zmin(p), with zmin(p) equating the right-hand
side of Eq. (1) to the left-hand side for a given p. Moreover,
it can easily be shown that given our assumptions regard-
ing the U function, it will be true that (∂zmin(p))/(∂p) > 0
and (∂2zmin(p))/(∂p2) > 0, or that zmin(p) is an increas-
ing convex function of p for all p ∈ (0, 1), and zmin(0) = 0
and zmin(1) = 1.6 Therefore, the above analysis implies that
zmin(p) <pz̄ for all p ∈ (0, 1), or that a risk-averse prosecutor
is always willing to offer a plea bargain that is strictly less
than the expected sentence from trial to all defendants, and
moreover, that pz̄ − zmin(p) is greatest for those p relatively
far from 0 to 1.

Intuitively, the stronger the case against a defendant, the
smaller the discount the prosecutor is willing to offer the
defendant for pleading guilty. However, for those cases where
there is a great deal of uncertainty regarding the outcome
of a trial (i.e. those defendants for whom p is relatively far
from 0 or 1), risk-averse prosecutors have a strong desire to
mitigate this uncertainty, and therefore are willing to offer a
plea bargain sentence substantially below the expected sen-
tence from going to trial. On the other hand, in those cases
where there is little uncertainty regarding the trial outcome
(i.e. those defendants for whom p is relatively close to 0 or
1), risk-averse prosecutors have little to gain from avoiding
the small amount of uncertainly associated with a trial.

2.2. Defendant behavior

Given defendant preferences are given by a function V (z),
an expected utility maximizing defendant with strength of

6 Formally, from Eq. (1) we can define a plea bargain sentence length
zmin(p) to equal zmin(p) = γ(pU(z̄)), where γ is the inverse of the
prosecutor’s utility function U. Moreover, noting that γ is the inverse
function of U, then we know γ ′(z) = (1/U ′(γ(z))). Since U ′ > 0, this
implies γ ′(z) > 0. Furthermore, using the chain rule, we get γ ′′(z) =
−(1/U ′(γ(z))2)U ′′(γ(z))γ ′(z). Therefore, since U ′′ < 0, and recalling that
γ ′(z) > 0, we know γ ′′(z) > 0. Taking the derivative of zmin(p) along
with the above results, we can then determine that ∂zmin(p)/∂p =
γ ′(pU(z̄))U(z̄) > 0 and (∂2zmin(p))/(∂p2) = γ ′′(pU(z̄))U(z̄)2 > 0, con-
firming that indeed zmin(p) is an increasing convex function of p. Proving
that zmin(0) = 0 and zmin(1) = 1 is straightforward from Eq. (1).

case p will never accept a plea bargain sentence z such
that

V (z) < pV (z̄), (2)

where the right-hand side of the above equation gives
the defendant’s expected utility from going to trial. Simi-
lar to above with regard to prosecutors, Eq. (2) implicitly
defines a function zmax(p), where an expected utility max-
imizing defendant will always choose to go to trial over
accepting a plea bargain sentence any longer than zmax(p).
Moreover, given our assumptions regarding the defendants’
utility function V, it can easily be shown that zmax(0) = 0,
zmax(1) = 1, and (∂zmax(p))/(∂p) > 0, or that the maxi-
mum plea bargain sentence a defendant is willing to accept
is increasing in the probability of his being convicted at
trial.7

The other important issue to consider, however, is the
second derivative of zmax(p), or how the maximum plea
sentence a defendant is willing to accept changes with the
probability he will be convicted at trial. Not surprisingly,
this second derivative depends on whether defendants are
risk-averse or risk-loving. In particular, it can be shown that
for risk-averse defendants, (∂2zmax(p))/(∂p2) < 0, or that the
maximum acceptable plea sentence is an increasing concave
function or his probability of conviction at trial.8 This, along
with the finding that at zmax(0) = 0 and zmax(1) = 1, implies
that that the maximum plea sentence a risk-averse defendant
is willing to accept is greater than his expected sentence from
going to trial, or zmax(0) > pz̄. Intuitively, similar to prose-
cutors, risk-averse defendants are willing to “pay” a little (in
the sense of a longer expected sentence) to avoid the possi-
bility of being convicted at trial and receiving the statutory
sentence z̄, with this willingness to pay being the greatest
when uncertainty is the highest (i.e. p lies far from 0 or 1).

On the other hand, as discussed above, it may actually
be more plausible that V ′′ > 0, or that defendants are risk-
loving in sentence length. In this case, it can be shown
that (∂2zmax(p))/(∂p2) > 0.9 Therefore, when defendants are
risk-loving, zmax(p) is an increasing convex function of p.
Given zmax(1) = z̄ and zmax(0) = 0, this means zmax(p) <pz̄

for all p ∈ (0, 1), or that the maximum acceptable plea bargain
for risk-loving defendants is strictly less than the expected

7 From Eq. (2), we can define zmax(p) to equal zmax(p) = φ(pV (z̄)), where
φ is the inverse of the defendant’s utility function V. Given the defendant’s
utility function V was assumed to be a decreasing function, its inverse φ will
also be a decreasing function. Therefore, further noting that V (z̄) < V (0) =
0, we can determine that (∂zmax(p))/(∂p) = φ′(pV (z̄))V (z̄) > 0.

8 Taking the second derivative of zmax(p) we get (∂2zmax(p))/(∂p2) =
φ′′(pV (z̄))V (z̄)2. Once again, note that if φ is the inverse function of V, then
φ′(z) = (1/(V ′(γ(z)))) and φ′′(z) = −(1)/(V ′(φ(z))2)V ′′(φ(z))φ′(z). There-
fore, if V ′′ < 0, and recalling that φ′(z) < 0, we know φ′′(z) < 0, meaning
(∂2zmax(p))/(∂p2) < 0.

9 As above, we know (∂2zmax(p))/(∂p2) = φ′′(pV (z̄))V (z̄)2. Noting that
if φ is the inverse function of V, then φ′(z) = (1)/(V ′(γ(z))) and φ′′(z) =
−(1)/(V ′(φ(z))2)V ′′(φ(z))φ′(z). Therefore, if V ′′ > 0, and recalling that
φ′(z) < 0, we know φ′′(z) > 0, meaning (∂2zmax(p))/(∂p2) > 0.
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sentence from trial. The intuition for this result is that risk-
loving defendants prefer to gamble between receiving no
sentence and a long sentence of z̄, over a sure sentence of
pz̄, meaning the maximum sentence they would be willing to
plead to must be somewhat lower than pz̄. Moreover, this dis-
count below pz̄ must be greatest when uncertainty is highest,
or when p lies far from 0 or 1.

2.3. Resulting sentences

Given zmin(p) and zmax(p) as derived above, it should
be clear that a plea bargain can be reached if and only if
zmin(p) ≤ zmax(p), or when the maximum plea bargain sen-
tence a defendant is willing to accept is greater than or equal
to the minimum plea bargain sentence a prosecutor is willing
to offer. For ease of reference, let zmax

a (p) denote the max-
imum plea bargain sentence a risk-averse defendant would
accept, meaning zmax

a (p) is an increasing concave function
of p that exceeds pz̄ for all p ∈ (0, 1). Similarly, let zmax

� (p)
denote the maximum plea bargain sentence a risk-loving
defendant would accept, meaning zmax

� (p) is an increasing
convex function of p that is less than pz̄ for all p ∈ (0, 1)

Given the above notation, note that for any given p,
zmin(p) < pz̄ < zmax

a (p), meaning that if defendants are risk-
averse, a plea bargain can always be struck. On the other hand,
since both zmin(p) < pz̄ and zmax

� (p) <pz̄ for all p ∈ (0, 1), a
plea bargain agreement may or may not be attainable if defen-
dants are risk-loving. In general, whether zmin(p) ≤zmax

� (p)
depends on the relative curvature of the prosecutor’s utility
function U versus that of the defendants utility function V.
Hence, as long as prosecutors are risk-averse, then even if tri-
als and incarceration were costless, there were no concerns
about incarcerating innocent defendants, and no information
regarding other crimes had to be coerced from defendants, it
still may be optimal to resolve all cases via plea bargaining.
However, if a defendant is risk-loving and his utility function
V exhibits relatively more curvature than the prosecutor’s util-
ity function U, then a plea bargain cannot be struck even if
a prosecutor is risk-averse. Intuitively, a plea bargain can be
struck only if the marginal disutility a defendant incurs from
additional time in jail is relatively high even if he has been
there awhile.

Now let us consider how to model the sentence outcome
in cases where a plea bargain can be struck. To keep things
simple, let the relative bargaining power of the prosecutor be
captured by a parameter ρ ∈ [0, 1]. Specifically, say that when
the maximum plea sentence a defendant is willing to accept
exceeds the minimum plea sentence the prosecutor is willing
to offer, the resulting negotiated plea bargain sentence equals

z∗(p) = ρzmax(p) + (1 − ρ)zmin(p).

Hence, when ρ = 1, prosecutors have all the bargaining
power, meaning they can make a take-it-or-leave-it offer,
extracting all of the bargaining “rent” by ensuring that the
defendant agrees to a plea bargain sentence of zmax(p). The

opposite will be true when ρ = 0. When bargaining power
is more equally balanced, ρ will lie strictly between 0 and 1,
meaning the resulting plea bargain sentence will lie between
zmin(p) and zmax(p).

Once again, let us first consider the case for when both
prosecutors and defendants are risk-averse. As discussed
above, when this is the case, zmin(p) < pz̄ < zmax

a (p), mean-
ing the plea bargain sentence z∗(p) can be greater than, less
than, or equal to the expected sentence from going to trial
for a defendant with any given p, depending on the bargain-
ing power parameter ρ, but essentially should be roughly
centered around the expected sentence from trial pz̄.

Alternatively, when defendants are risk-loving, it will be
the case that when plea bargains can be made, it must be true
that zmin(p) ≤ zmax

� (p) < pz̄, meaning z∗(p) < pz̄ regard-
less of the relative bargaining power ρ. In words, if defendants
foresee becoming acclimated to prison over time, or more
generally, perceive that the marginal disutility of incarcer-
ation will be diminishing in magnitude as sentence length
increases, any plea bargain sentences must necessarily fall
short of the expected sentence from going to trial. In gen-
eral, the less risk-averse are defendants, the more costly it
becomes for prosecutors to “purchase insurance” against the
risk of an acquittal. Indeed, once defendants can be classified
as risk-loving, prosecutors will only be able to mitigate the
risk of trial through plea bargaining if they offer a sentence
less than the expected sentence from going to trial.

Finally, it is worth noting that since both zmin(p) and
zmax
� (p) were shown to be increasing convex functions of p, it

follows that z∗(p) must also be an increasing convex function
of p when defendants are risk-loving. Fig. 1 reveals an impor-
tant implication of this result. Specifically, the dashed line
shows how the expected sentence from trial increases with
p. The curve below shows how the plea bargain sentence
z∗(p) will change with p when defendants are risk-loving.
Note that the convex shape of the z∗(p) function means that
the greatest difference between the expected sentence at trial
and the resulting plea bargain sentence will be for those
defendants with moderate evidence against them (i.e. those

Fig. 1. Plea bargain sentence z∗(p) vs. expected sentence from trial for three
levels of p, given risk-loving defendants.
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Fig. 2. (a) Distribution of expected sentences from trial (p distributed
normally with mean = 0.5 and S.D. = 0.15); (b) Distribution of Plea Bar-
gain Sentences (given risk-loving defendants) (p distributed normally with
mean = 0.5 and S.D. = 0.15).

defendants with a p lying near p2). Hence, the distribution of
plea bargain sentences might be far more concentrated toward
0 than the actual distribution of expected sentences from trial
if a large fraction of defendants have “moderate” evidence
against them.

Fig. 2 a and b shows reveal this point graphically.
Specifically, these figures show the results from a simple
parameterized simulation of the model where I assume pros-
ecutor’s preferences are of the form U(z) = (z1−η)/(1 −
η) and defendant’s preferences are of the form V (z) =
−(z1−σ)/(1 − σ). Note that under these formulations, as η

increases the marginal benefit to the prosecutor from increas-
ing a sentence becomes smaller and smaller the longer the
imposed sentence, or equivalently, the prosecutor becomes
increasingly risk-averse. Similarly, as σ increases, defendants
become increasingly risk-loving. For the purposes of this
simulation, let η and σ both equal 0.6, let ρ = 0.5 mean-
ing neither party has dramatically greater bargaining power,
and for sake of argument, say that the statutory sentence,
z̄, is 20 years. Finally, assume p has a bell shaped distri-
bution centered around 0.5. In this simple parameterization,
a plea bargain can be struck for defendants of any given p
(i.e. zmin(p) < zmax

� (p) for all p). Comparing Fig. 2 a and b,
we can see the large difference between the distribution of
expected sentences if all defendants had to go to trial and

the distribution of sentences that would arise under optimal
plea bargaining. These differences are due to the non-linear
shape of the plea bargain sentence function z∗(p) that ensures
substantially discounted sentences for those defendants with
moderate evidence against them.

In summary, this parameterization shows that if the prob-
ability of conviction at trial is substantially different than 1
or 0 for a large fraction of defendants, then even if there are
no frictions in the judicial system, it may still be optimal for
society to resolve most cases through plea bargaining, with
these plea bargaining sentences not only falling well short of
the statutory sentence that would be imposed upon convic-
tion at trial, but also well short of even the expected sentences
from trial.

3. Discussion

The model developed above reveals that plea bargaining
may have a substantial impact on judicial outcomes even in a
world where trials and incarceration are costless, and prose-
cutors are not charged with the role of differentiating between
guilty and innocent defendants or with obtaining further
information from defendants about other crimes or crimi-
nals. In particular, risk-averse preferences among citizens and
prosecutors regarding the incarceration of defendants mean
society/prosecutors may find it optimal to ensure a sentence
through offering a plea bargain that is acceptable to the defen-
dant, even if this means offering a substantially discounted
sentence from what the defendant would receive if convicted
at trial.

While the above result is not particularly surprising, and
indeed has been raised before by Grossman and Katz (1983),
this analysis extends the discussion by allowing for more gen-
eral defendant preferences. In particular, Grossman and Katz
only examine the case where defendants are also risk-averse
with respect to sentence length. As shown in the analysis
above, under this formulation, all cases should theoretically
be resolved via plea bargaining, and the agreed upon plea sen-
tence should lie in rough proximity to the expected sentence
from trial.

However, the analysis above also examines the conse-
quences of risk-loving preferences among defendants—an
arguably more realistic assumption if one believes prisoners
become acclimated to being incarcerated over time. Allowing
for such defendant preferences has some important conse-
quences. In particular, no longer will it necessarily be true
that all cases should theoretically be resolved via plea bar-
gains, as risk-loving defendants may require bigger sentence
discounts in a plea bargain than optimizing prosecutors are
willing to offer. However, when mutually acceptable plea
bargains are possible with risk-loving defendants, it will nec-
essarily be the case that the agreed upon plea sentence will
lie short of the expected sentence from going to trial, and
possibly far short for those defendants with only moderate
cases against them.
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While the analysis presented here is primarily meant to
be a theoretical exercise that considers the potential role for
plea bargaining, as well as what this may mean for sentencing
distributions, in a world where many of the standard justifica-
tions for plea bargaining are not relevant, it is still interesting
to consider this model in the context of actual sentencing out-
comes as revealed by data from the State Court Processing
Statistics (SCPS) (U.S. Dept. of Justice, Bureau of Justice
Statistics (2006)).10 In particular, a first thing to note is that
while the fraction of cases resolved via plea bargaining is
very high (roughly 92%), there are still 8% of cases in which
an acceptable plea bargain did not arise, which runs counter
to the 100% plea bargaining rate that would occur under the
Grossman and Katz (1983) assumption that all defendants
are risk-averse. Furthermore, the SCPS data shows that the
mean sentence length for those who resolve their case through
plea bargaining is just over 17 months, compared to a mean
sentence length of almost 45 months for those who go to
trial (which includes those who are acquitted and therefore
receive a sentence length of 0). Given the mean conviction
rate of those who go to trial is 0.80, this suggests that plea
sentences lie well short of the expected sentence from trial
unless the probability of conviction at trial for those who
plea bargain is less than half the probability of conviction of
those who go to trial.11 While these results likely reflect a
variety of different prosecutorial and defendant motivations,
they are at least consistent with prosecutors being risk-averse
but a substantial fraction of defendants being risk-loving.

10 The SCPS constitute a representative sample of all individuals arrested
for felonies in a given month in the largest 75 counties bi-annually between
1990 and 2002, and contains information on the arrest charge, criminal
history, and other key aspects of each case, as well as information on adju-
dication outcomes and sentencing. Cases still pending or that had missing
adjudication or sentencing information were not included in my sample.
Also, KY counties were dropped due to too few cases going to trial. This
left a sample of 54,789 cases. Data made available through ICPSR.
11 To attempt to account for differences in characteristics between those

who go to trial and those who plea bargain, I also compared the weighted
mean sentence for those who go to trial versus those who plea bargain, where
each individual is weighted by his “propensity score” for going to trial,
where propensity scores were obtained by estimating a probit specification
using a binary variable indicating whether the defendant went to trial as
the dependant variable and right-hand side variables included dummies for
arrest charge, an indicator for two or more previous felony convictions, an
indicator for one previous felony conviction, dummies for race and gender,
state specific time trends, age and age squared, a dummy indicating a private
attorney, dummy indicators for whether the defendant was on probation
or parole at the time of arrest, dummies indicating whether the defendant
was a fugitive or in custody at the time of arrest, and a dummy indicating
the defendant was re-arrested before his/her original case was adjudicated.
Results using these propensity score weights were qualitatively similar to
the unweighted difference in means discussed above.
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