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1. The parties are as capable as possible of accurately perceiving PC
and the sentence payoffs, which can be facilitated by better discovery
procedures and more objective sentencing.

2. The defendant is not forced to offer an excessive bonus (or any
bonus), which he otherwise might (a) if he were being held in jail pending
a distant trial, (b) if he could not afford an expensive lawyer and was not
eligible for a free one, or (c) if he has a public defender who does not have
the time or resources to take cases to trial where a trial would bring a lower
likely sentence than plea bargaining would.

3. The prosecutor is not forced to offer an excessive discount (or any
discount), which he might be forced to do if he did not have the time or
resources to take cases to trial where a trial would bring a higher likely
sentence than plea bargaining would.77

averages, it would not be any consolation to tell an individual who receives an above-average
sentence in a plea bargain that someone else got an offsetting below-average sentence. What is
needed is to strive to have a system whereby every plea bargain, not just the average plea
bargain, equals the trial sentence. This means not only adequate resources for the defense and
prosecution, but also possibly pretrial discovery and flat sentencing, whereby both sides can
come close to predicting with certainty whether or not the defendant will be convicted and
with what sentence.

77For further discussion on the accuracy and fairness of plea bargaining, see AMERICAN

BAR ASSOCIATION PROJECT ON MINIMUM STANDARDS FOR CRIMINAL JUSTICE, STANDARDS
RELATING TO PLEAS OF GUILTY (1967); NATIONAL ADVISORY COMMISSION ON CRIMINAL JUSTICE
STANDARDS AND GOALS, COURTS 42-65 (1973); D. NEWMAN, CONVICTION: THE DETERMINATION

OF GUILT OR INNOCENCE WITHOUT TRIAL 7-52, 231-43 (1966); Gallagher, Judicial Participation
in Plea Bargaining: A Search for New Standards, 9 HARV. C.R. - C.L. L. REV. 29 (1974); Kuh,
Balancing the Scales of Justice: How to Make Plea Bargaining Work, in THE NEW LEADER 10-
14 (Jan. 7, 1974).

The most practical sentence to arrive at in plea bargaining is for SO (the settlement
sentence) to equal PC' times d' where PC' is the true value of PC which would be 0.0 or 1.0,
and where d' is the true value of cell d. The value of PC' and d' cannot be known with
certainty before trial except by an omniscient being, but both values can be known after trial if
the case goes to trial. The SO will equal PC'd' if (1) the defendant, the prosecutor, and the
pleading judge perceive PC as PC'; (2) they perceive d as d'; (3) a = b = d, which means the
same sentence is given on plea as on trial; and (4) the defendant's bonus factor to be added to
LD equals the prosecutor's discount factor to be subtracted from LP. With these four
conditions, LS'i = c + (d-c)PC = 0 + (d' -0)PC' = PC'd', and LS2 = a + (b-a)PC = d' + (d' -d')PC'
= d'. Thus both LD and LP equal d' if PC' = 1, and both LD and LP equal 0 if PC' = 0.
Therefore, given those four conditions, SO = (ALD + ALP)/2 = PC'd'. The most ideal sentence
to arrive at in plea bargaining is PG times d' ', where PG is the true probability of actually
being guilty rather than just being convicted, and d' ' (d double primed) is the sentence which
is deserved in light of the crime and the defendant's characteristics (according to an
omnibenevolent being, a survey of public opinion, or whatever source one regards as
ultimate). The value of PC'd' can be objectively determined even before trial with some
statistical accuracy, see Part I, supra note 1, Sections II-A2, II-B3(a), but not the value of PGd".

The above symbolism is useful for obtaining a better understanding of the four roles
which Albert Alschuler perceives the prosecutor as having. Alschuler, The Prosecutor's Role
in Plea Bargaining, 36 U. CHI. L. REV. 50 (1968) [hereinafter cited as Alschuler]. The four
roles include that of (1) the administrator who will settle for anything greater than ALP,
where ALP equals LP minus a large discount or %XP to avoid trial; (2) the advocate who will
try for a bargain as much greater than LP as possible, where LP equals LS, or LS2, whichever
is lower with no discount to promote administrative convenience; (3) the judge-like prosecutor
who strives for a settlement at what he perceives d' to be, or the true empirical value of cell d;



PLEA BARGAINING

By way of summary with regard to the effect of judicial system changes
on the likelihood of a plea bargaining settlement being reached and at
what level, one can say the following in light of the model presented:

1. A change that decreases the defendant's bonus factor (such as
increased free counsel or pre-trial release) will lower the defendant's
adjusted bargaining limit without affecting the prosecutor's limit. This-
will narrow the room for settlement and lower the level of the new
settlement, assuming that a settlement can still be reached, and that it will
still be roughly at the mid-point between the defendant and the prose-
cutor's limits. The opposite occurs from a change that increases the
defendant's bonus factor. A prosecutor who is aware that a change has
occurred which decreases the defendant's bonus factor can offset the
decreased settlements by making better offers. He might especially want to
do that if the decreased settlements add to his court congestion and thereby
increase his desire to raise his discount factor.

2. A change that decreases the prosecutor's discount factor (such as
more resources to the prosecutor thereby in effect lowering the cost of
litigation) will raise the prosecutor's adjusted bargaining limit without
directly affecting the defendant's limit (although more resources to the
prosecutor may also affect the probability of conviction). This will have the
effect of narrowing the room for settlement and the effect of increasing the
level of the new settlement if one can still be reached. The opposite occurs
from a change that increases the prosecutor's discount factor.

3. A change that improves the ability of one or both sides to predict
more accurately the probability of conviction or the sentence upon
conviction (such as pretrial discovery proceedings or flat sentencing)78 will

and (4) the legislator-like prosecutor who strives for a settlement at what he perceives d' ' to be,
or the righteous normative value of cell d.

78Flat sentencing whereby the legislature removes judicial discretion to sentence after
conviction increases the predictability of all the cells in the decision theory matrix. Thus, if
the statute specifies a 10-year sentence for a given crime, then cells a, b, and d will all have 10's
in them, and cell c will continue to have a 0. Predictability may, however, be decreased in
some non-typical cases if the statute allows the judge to award probation as an alternative to
flat sentence; or if the judge or jury frequently refuse to convict in a trial because they consider
the flat sentence out of line with the nature of the circumstances.

An important effect of flat sentencing on plea bargaining would be a shift from
bargaining over sentencing recommendations to bargaining over the charge. Prosecutors may
not be so willing to reduce the charge if a reduced charge means a definite sentence reduction
as it does under flat sentencing, but as it often does not under indeterminate sentencing.
Another effect would be that going to trial would always be a more favorable alternatiVe than
a non-negotiated plea of guilty given the possibility of an acquittal. This might mean more
cases going to trial when plea bargaining breaks down than at present, although the extent to
which non-negotiated pleas provide an alternative to plea bargaining must be empirically
determined. The effect of practically abolishing non-negotiated pleas might cause the
prosecutor to be more willing to make concessions on the charge in order to (1) avoid trials,
(2) cover the non-typical case, and (3) relieve himself of the increased burden stemming from
more cases being thrown into lengthy plea bargaining because the defendant no longer has the
option available to him of a non-negotiated plea followed by a light sentence.

The prosecutor's bargaining position would mainly be strengthened and the
defendant's weakened if the new flat sentencing results in higher likely sentences than the old
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have the effect of increasing the likelihood of settlements by decreasing
misperceptions of their bargaining limits by the respective parties. In the
normal case, if both parties accurately perceive the probability of convic-
tion and the sentences and thus have the same nonadjusted limits, then a
settlement should be reached when the bonus factor raises the defendant's
limit and the discount factor lowers the prosecutor's.

4. A change that increases the probability of conviction (such as more
lenient admissibility of police-obtained evidence) or that increases sen-
tencing payoffs in any of the decision matrix cells (such as new mandatory
minimum sentences) will have the effect of raising both the defendant's
adjusted limit and the prosecutor's adjusted limit (if they both accurately
perceive the effects of those judicial system changes on PC and on
sentencing) since their respective limits at least partly reflect the product of
the perceived PC (or 1-PC) times the sentence associated with each decision-
making possibility. The new limits will then still allow as much room for
settlement as before, but they will both be higher, thereby resulting in
settlement at a higher level. 79 A change that decreases the probability of
conviction or the sentencing payoffs will have the opposite effect.8 0

more indeterminate sentencing, or if the likely sentences are perceived as being higher by
defendants who may formerly have wishfully misperceived likely sentences as being lower
than they actually turned out to be. If the non-negotiated plea formerly provided a more
attractive alternative to the defendant (as it probably would if PC were high), then abolishing
it would strengthen and thereby raise the prosecutor's limit and weaken or lower the
defendant's limit. Thus, the effects of flat sentencing are more complicated than merely
improving the predictability of sentences by decreasing their variation. This is so in view of
the fact that the flat sentence level could conceivably be higher, lower, or at the same level as
the former sentence generally was or was perceived to be, and in view of the influence of the
level of PC on the impact of the sentence change on plea bargaining. In general, flat
sentencing provides for sentences that are substantially above the former average sentences, but
the flat sentences are subject to being reduced close to the average by reductions of one day for
each day of good time served in prison.

79Although the model enables one to determine the probable direction of the effects of
judicial process changes on the likelihood and level of plea bargaining settlements, one can
not determine the exact magnitude of such effects in an individual case because doing so
depends on the individual prosecutor, defendant, defense counsel, and case facts. However, the
magnitude of the effects on the average prosecutor of a given type, the average defendant of a
given type, or the average case of a given type can be discussed, at least after compiling further
empirical data. See Section IV-Cl, infra. One can also talk about certain judicial procedures as
being more or less conducive to increasing settlements than other judicial procedures such as
statements that there will be more settlements if pretrial detention averages six months than if
it averages three months and other things are held constant.

"1Oaks and Lehman argue that "when the overall rate of conviction at trial goes down,
so would the proportion of guilty pleas." D. OAKs & W. LEHMAN, A CRIMINAL JUsTcE SYSTEM
AND THE INDIGENT 57-58 (1968). Such reasoning seems to assume that a drop in PC only affects the
behavior of the defendant who now demands a lower sentence to reflect his lowered
bargaining limit. In light of the model and in light of the data presented by Oaks and
Lehman which they consider contrary to their above common sense, it seems reasonable to
expect that the prosecutor now offers a lower sentence to reflect his also lowered bargaining
limit. As a result, the percent of cases settled through plea bargaining should remain about the
same unless one side perceives the drop as being greater than the other side although the new
average sentences should now be lower. It is an empirical question as to which side, if either,
has a greater tendency to perceive a PC drop or a sentencing drop as being bigger although
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C. Future Research
This article could conceivably lead to two kinds of future research. One

kind would relate to the plea bargaining model. The other kind would
involve applying the decision theory and equilibrium modeling concepts
and methods to other legal process and related problems.
1. Plea Bargaining Research

Future plea bargaining research can serve at least three useful purposes
with regard to the model presented. One purpose is to test the meaning-
fulness of the measuring instruments suggested in this article. The
measuring instruments include the methods for (1) deriving the payoff
matrices through questioning knowledgeable persons or analyzing case
data;8' (2) converting the payoff cells into relative or ordinal utility
measures;8 2 (3) determining conviction probabilities for specific cases or
types of cases;83 (4) obtaining an optimism-pessimism coefficient and
applying it to narrowing to a point the estimation range on PC or a payoff
cell;84 and (5) seeing if and how non-sentence goals can be meaningfully
reduced to a percentage against which the defendant's upper sentence
bargaining limit or the prosecutor's lower sentence bargaining limit can be
multiplied in order to determine the bbnus or discount factor.8 5

A second purpose of the testing is to determine the extent to which
various hypotheses directly generated by the model are true. These
hypotheses relate to the internal workings of the plea bargaining process.
They can be tested through depth interviewing or possibly through mailed
questionnaires that are carefully structured and directed toward prose-
cutors, defense attorneys, judges, or defendants in various places. 86

perhaps there is more of a knowledge lag on the part of less knowledgeable defense counsel
than there is on the part of prosecutors, who tend to be more full-time involved in criminal
work than the average defense attorney. This differential would explain why when PC went
down in the Illinois data, prosecutors made better offers resulting in a higher percentage of
bargained guilty pleas. In other words, given the small one-year time lag that Oaks and
Lehman looked at, there was insufficient time for the original percentage of settlements to
restore itself as a result of defense counsel demanding better offsetting settlements.81See Part I, supra note I, Section II-A2.

82See id. at Section II-AS.
83Methods to be tested for determining conviction probabilities for specific cases or types

of cases might include the averaging of knowledgeable persons and the use of the three-point
estimate system. See id. at Section 11-B3(a).

84See id. at Section II-B3(c).
8sSee id. at Section II-B4.
s6They include such statements as (1) pleading guilty before a judge produces a lower

sentence than being convicted at trial for the same crime, (2) pleading guilty before a judge is
used as an alternative to plea bargaining with the prosecutor, (3) defendants and prosecutors
have fairly clear notions of what the likely sentences are for going to trial and pleading when
the evidence is extremely weak or extremely strong, (4) defendants and prosecutors have fairly
clear notions of what the probability of conviction is under various circumstances, (5)
defendants perceive the likely sentences and conviction probabilities to be higher or maybe
lower than prosecutors do, (6) defendants and prosecutors have a number of other goals
besides sentence minimization and maximization respectively, (7) the non-sentence goals
pushing toward settlement are stronger than the non-sentence goals pushing toward
litigation, (8) the non-sentence goals vary with the severity of the case, the time discounting,
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A third purpose for future plea bargaining research relevant to the
model is to determine the extent to which various hypotheses indirectly
generated by the model are true. These hypotheses relate to the effect of
external policies, events, or changes on the plea bargaining process. They
require studying plea bargaining in different communities, in the same
communities over time, or in different cases using large random or matched
samples.

87

A purpose that cannot be served by empirical research like that listed
above is the testing of the basic assumptions of the model. This is so
because those assumptions are almost definitional tautologies. The basic
assumption in the model is that both defendants and prosecutors want to

and the risk-oriented personalities of the parties, (9) plea bargaining settlements occur in a
high percentage of felony cases, (10) defendants and prosecutors exaggerate their initial offers,
(11) defendants and prosecutors try to make the other side think the conviction probabilities
and the sentencing payoffs are lower or higher respectively than they perceive them to be, (12)
who makes the initial offer depends more on local custom than on which side has the greater
need to avoid trial, (13) counter offers of the defendant tend to move upward with bigger
jumps at first than later, (14) counter offers by the prosecutor tend to move downward with
bigger jumps at first than later, and (15) both the defendant and the prosecutor feel they have
gained something from a plea bargaining settlement over what they expected to get by going
to litigation in terms of sentence or non-sentence goals.

For examples of such survey research to determine average and deviant practices, see
Vetri, Guilty Plea Bargaining: Compromises by Prosecutors to Secure Guilty Pleas, 112 U. PA.
L. REv. 865 (1964); Note, The Influence of the Defendant's Plea on Judicial Determination of
Sentence, 66 YALE L.J. 204 (1956). In hypothesis 15 as elsewhere in this article, the concept of
"litigation" as an alternative to plea bargaining refers to going to trial, pleading before a
judge, or both, depending on what litigation alternatives are perceived as available to the
defendant.87These hypotheses include statements like (1) the presence of criminal discovery laws
facilitate plea bargaining settlements, (2) the increased availability of court-provided counsel
and pre-trial release have decreased settleftents, (3) increased delay in prosecuting criminal
cases increases settlements where evidence likely to decay is involved, but decreases settlements
where defendants are not in jail pendirig trial, and (4) changes in the conviction probabilities
or sentencing payoffs do not affect settlement rates.

For examples of such cross-sectional or over-time studies to determine relations
between practices and varying policies or environments, see Alschuler, The Prosecutor's Role
in Plea Bargaining, 36 U. CHI. L. REv. 50 (1968); Landes, supra note 73. In addition, see the
symposium on the comparative study of prosecutors in 5 THE PROSECUTOR 237 (1969).

Thomas Church and William Morris are developing an intensive study of the before
and after effects of the discontinuance of charge reduction plea bargaining in Oakland
County, Michigan, in which the sale of narcotics is first charged. Church & Morris, Charge
Reduction Plea Bargaining and the Courts: A Model Based on Quasi-Experimental Data
(unpublished papaer prepared at Oakland University, 1975) [on file at the INDIANA LAW

JOURNAL]. They plan on working with a probabilistic decision-theory model although like
most plea bargaining models, they do not consider the option of pleading guilty before a
judge without a negotiated bargain, the determination of the bargaining limits of the parties,
the dynamics of convergence, the occurrence of bluffing and other psychological elements, and
the difficulties in measuring subjective benefits rather than more objective sentences. Their
model like most models, however, will aid in generating hypotheses to test for and in
synthesizing the data which is compiled. Such an approach can be contrasted with a massive
compilation of raw data that has little theoretical direction for hypothesizing or integrating,
such as Miller, Dash, & McDonald, Plea Bargaining in the United States (funded LEAA
application prepared at Georgetown Law School, 1975) [excerpts on file at the INDIANA LAW
JOURNAL].
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maximize their satisfaction. This is almost a tautology, since one can define
satisfaction as what one receives when he chooses one alternative action
over another, given his values and the information he has available at the
time he makes the choice. Thus, even masochistic and martyr-prone
defendants seek to maximize their satisfaction, although they have an
unusual value system. Similarly, defendants who represent themselves
when they could have court-provided counsel are also seeking to maximize
their satisfaction although they may have a faulty information system
about the functions performed by defense counsel. At a less basic level, the
model assumes that the satisfaction of defendants will increase if their
sentences decrease, and the satisfaction of prosecutors will increase if the
sentences they obtain also increase, unless some offsetting non-sentence
goals are being achieved by the defendant or prosecutor. This assumption
is also practically a tautology, since the concept of non-sentence goals is
broad enough to include any unusual reason why a defendant would not
receive satisfaction from a lower sentence, or why a prosecutor would not
receive satisfaction from a higher sentence18

If defendants and prosecutors are assumed to want to maximize their
respective satisfactions, then this is- like saying they both are rational, or
not irrational, if "rational" simply means choosing the alternative action
that gives the most satisfaction given one's values and the information he
has available at the time he makes the choice. In this context being
"rational" does not necessarily mean being consistent in one's values,
informed of relevant information, intelligent in IQ or even capable of
functioning with psychiatric sanity. Laymen, however, often use the term
"rational" in these narrower senses which makes the term not as mean-
ingful in decision theory as the phrase "wanting to maximize one's
satisfaction."8 9 In spite of the simplicity of our basic assumptions, they are
the only goal assumptions on which the essence of the plea bargaining
model is based.90 The calculation of limits like LD, LP, ALD, and ALP,
and the calculation of convergence points like S* are deduced from these
axioms or assumptions.

88The model does not assume that it is possible for the defendant and the prosecutor to
bargain with each other since the model allows in Section II-B2(b), supra, for the possibility
that the defendant's only alternatives are trial or judicial pleading. On axiomatic theory or the
deduction of conclusions from empirical premises, see E. MEEHAN, CONTEMPORARY POLITICAL
THOUGHT 287-349 (1967); Bailey, Evaluating Axiomatic Theories, in SOCIOLOGICAL MErHO-
DOLOGY 1970 (E. Borgatta ed. 1970); Land, Formal TheJry, in SOCIOLOGICAL METHODOLOGY
1971 (H. Cosmer ed. 1971).

890n rationality, see FRIEDLAND, INTRODUCTION TO THE CONCEPT OF RATIONALITY IN
POLITICAL SCIENCE (1974).

901n addition to the above assumptions about the goals of the parties, certain given data
can be assumed (which are shown at the bottom of FIGURE 2) in order to provide a more
concrete illustration of the model. The given data, however, can be changed to any numbers,
and the conclusions of the model will still hold, especially with regard to the basic conclusion
that there will generally be convergence when and only when ALD is greater than or equal to
ALP.
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2. Other Decision and Game Theory Applications
Perhaps the most important value the presentation of this plea

bargaining model might have is to stimulate the application of decision
theory and equilibrium modeling to legal and political problems other
than plea bargaining. Decision theory and equilibrium models are not easy
to find in the literature on legal policies and the legal process. That may,
however, only reflect the newness of these approaches rather than reflect
adversely on their applicability.

Probabilistic decision theory, i.e. decision theory under uncertainty,
seems to be especially applicable to many of the fundamental decisional
problems in the legal process. These include analyzing the behavior of
judges in the context of (1) deciding whether to release an arrested person
pending trial or confine him to jail by setting a bail figure higher than he
can meet, or (2) deciding whether to imprison a convicted defendant or to
allow him freedom on a suspended sentence or probation. In the bail
context, there are two alternative decisions comprising the rows of four-cell
payoff matrix, namely release the defendant or hold him in jail pending
trial. The key probabilistic event is the probability of the defendant failing
to show up for trial.9 If the probability is zero that the defendant will fail
to show up, meaning that it is virtually certain he will appear in court,
then the worst payoff is received if the defendant is held and the best payoff
if he is released. If the probability is 1.0 that the defendant will fail to show
up, then the next to the best payoff is received if he is held and the next to
the worst payoff if he is released. 92 The order of those payoffs might be
changed by one who has less concern for freeing the non-wrongdoer, i.e. for

9SPretrial release statutes specify that the main criterion for release is the probability of
appearance. See, e.g., ILL. REv. STAT., ch. 38, § 110-2; FED. R. CRIM. P. 46(c). The model,
however, can also consider the probability that the defendant will commit a crime while
released, as is discussed in note 93, infra.

92For a discussion of how to work with payoff matrices that involve ranking or ordinal
data like the above-mentioned pretrial release matrix rather than interval data like otir plea
bargaining likely sentences matrix, see J. WILLIAMS, THE ComPLEAr STRATEGYSr 198-206
(1954). If as mentioned above in discussing the pretrial release matrix, cell c is worst, a is best,
d is good, and b is bad, then those cells can be given rank-order payoff scores of c = 1, a = 4, d =
3, and b = 2. The two-alternative payoff matrix can be graphed where line one or LPI = a + (b-
a)PS = 4 - 2 (PS), and line two or LP2 = c + (d-c) PS = 1 + 2(PS). The LPI is the likely payoff
from holding the defendant; the LP2 is the likely payoff from releasing the defendant; and PS or
just P is the probability of skipping out. Such a strategies graph like FIGURE 1 would involve
intersecting pairs of lines. The point of intersection or PS* is (as in FIGURE 1) the point where
LP1 

= LP2 or 4 - 2(PS) = 1 + 2(PS). Solving for PS in this equation gives a PS* of .75. This means
that given those cell payoffs, one should release anyone whose PS is below .75 and hold anyone
whose PS is above .75. This decision theory analysis would reflect community values even more
so if the payoffs were based on a survey, and if the respondents were allowed to indicate relative
or interval differences between the cell payoffs rather than just rank orders. Additional data
gathering can indicate what percentage of the defendants in a given city fall below PSO or above
PS'*, and what percentage of the defendants are actually released or actually held. The
important matter to note, however, is that one does not need to work with absolute units like
sentence years or dollars in constructing payoff matrices, but instead can work adequately with
relative units or index nurmbers.

[Vol. 52:1
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freeing someone who will violate his promise to show up in court.93

Probabilities of skipping out could be obtained for individual defen-
dants or types of defendants.94 Payoff values could also be calculated
through a survey of relevant persons. The payoff values produced by the
survey could be expressed as index numbers or relative distances rather than
as absolute units like prison sentences or dollars. The decision theory
methodology could be used to determine for any given case or type of case
whether the defendant should be released or held in jail.95 The decision
would depend on whether the expected value of release is greater or less
than the expected value of holding the prisoner, by calculating for each
case or case type: a(1-P) + b(P) versus c(1-P) + d(P), where P is the
probability of skipping out, and a, b, c, and d are the cell payoffs
analogous to those in TABLE 1.

If case data is available that closely approximates the data in a given
city, an average city, or a type of city, the above decision theory analysis
may well result in an extremely low percent of cases in which defendants
should be held in light of the probabilities of skipping out and in light of
the cell payoffs perceived by the respondents. If so, this might indicate that
more arrested persons should be released, or that more arrested persons
should be held if the optimum release percentage shown by the decision
theory analysis is substantially higher than the actual release percentage.
Such a decision theory analysis may also provide insights into the value
structures and probability perceptions of arraigning magistrates, regardless
whether the decision theory model is close or far from the actual release
percentage. A similar analysis could be made of the incarceration/
probation decision, except that the key probabilistic event would be the
likelihood of the defendant repeating his crime.

Probably the most useful application of the bargaining aspects of
decision theory, besides criminal and civil settlement negotiations, is in
obtaining a better understanding of certain aspects of contract law. The
traditional common law of contract tended to operate on the assumption
that (1) the buyer sought to maximize the gap between his upper
bargaining price and the settlement price with no conflicting goals, (2) the
seller sought to maximize the gap between the settlement price and his
lower bargaining price, and (3) both parties had perfect information. The
courts refused to interfere with contractual arrangements, arguing implicity
or explicitly that buyers and sellers under such assumptions would both
benefit from the equilibrium agreements that would be freely determined.

93As a supplement to the payoff matrix with the probability of skipping out as the key
contingent event, one could also have a payoff matrix with the probability of committing a
crime (while released) as a second contingent event. This would mean that for a defendant to
be released, his probability of skipping out would have to be below PS* (i.e. the intersecting
probability of skipping out discussed in note 92, supra) and PW* (i.e. the intersecting
probability of criminal wrongdoing where PWO is calculated in a manner similar to PS*).

94See Part I, supra note 1, Section lI-B3(a).
95M.
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Clarifying those assumptions through geometric and algebraic bargaining
theory should help clarify defects in the assumptions and the adverse effects
they can produce. Such recognition has led to increased government
regulation of contracts dealing with employment, landlord-tenant rela-
tions, consumer purchases, and other matters on behalf of the party who is
likely to have less information and who is more likely to be influenced by
non-economic goals. Even when the assumptions are accurate, the analysis
has helped illustrate the need for increased governmental intervention to
prevent the parties from contracting to the detriment of the community
through such matters as the building of a glue factory in a residential
neighborhood or the non-reconstruction of a strip niine. The analysis
should also illustrate the method for restoring in a meaningful way the
parties to the position where they would have been in a freely negotiated,
fully informed agreement which one side has breached.96

Closely related to the two-person bargaining in contract law is the
multiple-person bargaining associated with coalition formation within
collegial courts. This is one area of decision-game theory that has been well
developed in the political science literature. Some political scientists have
analyzed how the nine judges on the Supreme Court come together in
majority and minority coalitions. For example, Glendon Schubert hypoth-
esizes certain goals that each judge or group of judges might have in
coalition formation. He then observes their behavior to see if it fits the
hypothesized goals. If the behavior does fit the goals, he considers that as
providing support for the accuracy of the hypothesized goals, although the
behavior could be directed toward other goals or the goals could be
achieved by other behavior. If the behavior does not fit the goals, Schubert
considers that as a rejection of the hypothesized goals. Although the judges
may really have those goals, they may be unable to behave accordingly,
because they may misperceive factual means-ends relations or because they
may have other conflicting goals.9 7

Walter Murphy, on the other hand, has been among those seeking to
explain the dynamic bargaining process which is present on the Supreme
Court, although he uses a verbal approach rather than a quantitative one.9

96See Birmingham, Damage Measures and Economic Rationality: The Geometry of
Contract Law 1969 DUKE L.J. 49 (1969). See also Birmingham, Legal and Moral Duty in Game
Theory: Common Law Contract and Chinese Analogies, 18 BUFFALO L. REV. 99 (1969);
Birmingham, A Second Look at .the Suez Canal Cases: Excuse for Nonperformance of
Contractual Obligations in the Light of Economic Theory, 20 HASTINGS L.J. 1393 (1969).97See G. SCHUBERT, QUANTITATIVE ANALYSIS OF JUDICIAL BEHAVIOR 173-269 (1959);
Schubert, The Study of Judicial Decision-Making as an Aspect of Political Behavior, 52 AM.
POL. Sci. REV. 1007, 1022 (1958); Schubert, Policy Without Law: An Extension of the
Certiorari Game, 14 STAN. L. REV. 284 (1962).1

sSee MURPHY, ELEMENTS OF JUDICIAL STRATEGY (1964); Danelski, The Influence of the
Chief Justice in the Decisional Process of the Supreme Court, in MURPHY & PRITCHETr,
COURTS, JUDGES, AND POLITICS 525 (1974); Murphy, Marshaling the Court: Leadership,
Bargaining, and the Judicial Process, 29 U. CHI. L. REV. 640 (1962).

[Vol. 52:1
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David Rohde has shown particular concern for testing hypotheses that
relate to the size of the winning coalition in the sense that anything more
than 5/9 or 56 percent represents possible waste with regard to what
judicial principles could have been established, unless an image of
unanimity was being sought.99 Sidney Ulmer has developed a number of
formulas for analyzing the relations between coalition size and the
likelihood of error, which has important policy implications for the issue
of what minimum size coalition should be allowed for jury convictions. 00

3. Other Equilibrium Modeling Applications

Mathematically, equilibrium models involve two or more simultaneous
equations or inequalities that intersect when graphed in such a way that
the points of intersection repesent the points toward which the behavior of
an individual or individuals tends to move. In that sense, probabilistic
decision theory is a type of equilibrium model since the intersection or
intersections of the highest or lowest payoff lines are points where one's
strategy should change from one alternative decision to another. Two-
person bargaining and multiple-person coalition models are thus also
equilibrium models since they often hypothesize a point toward which the
bargainers gravitate or a point that represents a kind of natural coalition
like the minimum winning coalition. The most common equilibrium
models in elementary economics are the supply and demand model, the
consumer model, and the firm model. All three have numerous potential
applications to legal policy problems. 10'

The supply and demand or market model says that there are two
simultaneous equations which determine the equilibrium price and equili-
brium quantity in a competitive market. One equation shows quantity
demanded as a function of price, and the other equation shows quantity
supplied as a function of price. Where those two equations intersect is
where the prevailing price and quantity bought and sold will tend to be.
This is so because at any higher price suppliers will supply a larger

9 See Rohde, Policy Goals and Opinion Coalitions in the Supreme Court, 16 MIDWEST J.

PoL Sci. 208 (1972); Rohde, A Theory of the Formation of Opinion Coalitions in the U. S.
Supreme Court, in PROBABILITY MODELS OF COLLECTIVE DECISION-MAXING (R. Niemi & H.
Weisberg eds. 1972). Rohde draws heavily upon W. RiKFR & P. ORDESHOOK, POSrrTvE
POLITICAL THEORY (1973) and W. RIKER, THE THEORY OF POLITICAL COALITIONS (1962).

1 0See ULMER, COURTS AS SMALL AND NOT So SMALL GROUPS (1971); Ulmer, Quantitative
Analysis of Judicial Processes: Some Practical and Theoretical Applications, 28 LAW &
CONTEMP. PROB. 164, 176 (1963); Zeisel .... And Then There Were None: The Diminution of
the Federal Jury, 38 U. CHi. L. REV. 710 (1971). Political scientists have also studied such
matters as the measurement of cohesion in judicial coalitions, the extent towhich judges with
similar background characteristics tend to be in the same coalitions, and the measurement of
the pivotal power or other power indices of coalitions. Much of this literature is reviewed in
the first Ulmer article above. Most of it, however, does not contain a bargaining element or a
deductive mathematical model like that associated with decision-game theory.
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quantity than buyers will buy, and suppliers will thus lower their selling
price to sell the surplus. At any lower price buyers will demand a larger
quantity than suppliers will supply, and buyers will thus raise their buying
price to encourage more production. This model can be used to get a better
partial understanding of how the salaries of legal process personnel like
judges, prosecutors, and public defenders are determined. Those salaries
may in turn have a substantial influence on the quality of legal process
personnel. This model can also be used to get a better partial under-
standing of the market price for prostitution, gambling activities, stolen
goods, hired killers, and other criminal services. Indeed, a whole school of
criminology may be in the process of developing which emphasizes that the
way to decrease crime is to increase the costs of committing crimes,
including the missed opportunity costs (i.e. shift the supply curve to the
left so that at a given price, less will be supplied because of higher costs),
and decrease the benefits which cause people to demand or seek criminal
activities, i.e. shift the demand curve to the left so that a given price, less
will be demanded because of lower benefits from the product. 10 2

The consumer model says that the consumer is in optimal equilibrium
when the marginal benefit-cost ratio of every product that he buys is equal
to the marginal benefit-cost ratio of every other product that he buys. The
marginal ratio of a product or good is the ratio of the benefit to be received
from buying one additional unit to the cost to be paid for that one
additional unit. If the marginal benefit-cost ratios are not all equal, th~n
the consumer should buy more of those products which have higher
marginal or incremental ratios and less of those products which have lower
ratios. This model applies to many legal policy problems where one is
seeking to get an optimum mix among a variety of goods. 10s All of these
optimum mix situations involve somewhat difficult problems in measuring
benefits or satisfaction and measuring costs or effort. The measurement
methods however, may be less difficult than those involved in measuring

101For materials which deal with multiple applications of economic modeling to law, see
G. BECKER & W. LANDES, ESSAYS IN THE ECONOMICS OF CRIME AND PUNISHMENT (1974); G.
TULLOCK, THE LOGIC OF THE LAW (1971). For those who think they need an introduction to or
review of basic economic models of the market, the consumer, or the firm, see any elementary
economics textbook such as P. SAMUELSON, ECONOMICS (1972).

02See R. ANDREAS & J. SIEGFRIED, THE ECONOMICS OF CRIME (forthcoming); L. KAPLAN,

AN ECONOMIC ANALYSIS OF CRIME (1976); A. ROGERS, THE ECONOMICS OF CRIME (1974); G.
TULLOcx, THE ECONOMICS OF CRIME (forthcoming); THE ECONOMICS OF CRIME AND

PUNISHMENT (S. Rottenberg ed. 1973); Becker, Crime and Punishment: An Economic
Approach, 76 J. oF. POL. ECON. 169 (1968).

103Examples include finding an optimum mix between (1) law reform and case handling
in the OEO Legal Services Program, (2) free press and fair trial in prejudicial pretrial press
reporting, and (3) voting, schools, criminal justice, housing, public accommodations, and
employment civil rights activities in promoting equality improvement. See S. NAGEL,

MINIMIZING COSTS AND MAXIMIZING BENEFITS IN PROVIDING LEGAL SERVICES TO THE POOR

(1973); S. NAGEL & M. NEEF, THE APPLICATION OF MIXED STRATEGIES (1976); Nagel, Reinbolt,
& Eimermann, A Linear Programming Approach to Problems of Conflicting Legal Values
Like Free Press Versus Fair Trial, 4 RUTGERS J. OF COMPUTERS AND THE LAW 420 (1975).
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the plea bargaining cell payoffs, the conviction probabilities, and especially
the non-sentence goals.

The model of the firm says that a one-product firm is in optimal
equilibrium such that its total profits will be maximized when its marginal
revenue equals its marginal cost. Marginal revenue or benefit is the
additional unit of income which comes from producing one additional
unit of the firm's product. Marginal cost is the additional unit of cost
which comes from producing one additional unit of the firm's product. If
marginal or incremental revenue were greater than marginal cost, then the
firm should keep producing more units of its product, because more
income than cost has been produced from each additional unit. If marginal
revenue were less than marginal cost, then the firm should cut back on the
number of units it produces because at least the last few units have been
costing more to produce than the revenue they generate. This equilibrium
model may have more applicability to legal policy problems than any of
the previous equilibrium models. It could help provide a better under-
standing of what is involved in finding the optimum level of due process to
produce in criminal and civil cases. The optimum level would be the point
where the marginal cost of convicting the innocent, which can be
considered a negative benefit or negative marginal revenue, equals the
marginal cost of acquitting the guilty. This same firm model could also
help provide a better understanding of what is involved in finding the
optimum level of severity for economic regulation laws, divorce laws, and
other substantive laws. The optimum level would be the point where the
marginal cost of being under-severe (which is like negative marginal
revenue) equals the marginal cost of being over-severe. 04

As with the plea bargaining model, one may have to resort to non-
precision forms of measurement in order to apply the model of the firm,
the consumer, and the market to legal policy problems. Even then,
however, these models can be insight-provoking. They provide insights for
comparing optimum or equilibrium behavior with empirical behavior so
that one can make policy recommendations to bring the empirical closer to
the optimum, or so that one can revise the values he attributes to the policy-
makers in order to bring the optimum closer to the empirical. They provide
insights for understanding the effects on other variables of changing legal
policies and decisions, and the effects on legal policies and decisions of
changing other variables. They help to clarify assumptions, goals, alter-
native means, payoffs from alternative means, contingent probabilities, and
other elements essential to understanding more fully the basic simplicities
and subtle complexities of law and the legal process.

104S. NAGEL, P. WIcE, & M. NEEF, THE POLICY PROBLEM OF DOING Too MucH OR Too
LITTLE (1976); R. RIDKER, ECONOMIC COSTS OF AIR POLLUTION (1967); Posner, supra, note 52.
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APPENDIX 1: GLOSSARY OF SYMBOLS

SYMBOL

Parties:
D

P

Defendant's
Alternatives:

Alt. #1 or T
Alt. #2 or J

Alt. #3

Payoff Cells
a

Utility Units:
DIS

SAT

REPRESENTS

The defendant or defense
counsel
The prosecutor

Defendant goes to trial
Defendant pleads guilty before
a judge without a bargain
Defendant settles with the
prosecutor
Coin flip or other random
method to determine whether
defendant goes to trial or
pleads before a judge
Method of non-bargain
resolution (trial or non-
negotiated plea)

Cell showing perceived
sentence if defendant pleads
guilty when probability of
conviction is low
Cell showing perceived
sentence if defendant pleads
guilty when probability of
conviction is high
Cell showing perceived
sentence if defendant goes
to trial and is acquitted
Cell showing perceived
sentence if defendant goes to
trial and is convicted
True value of cell d known
only to an omniscient being
Sentence which is deserved by
the defendant in light of his
characteristics and in light of
the crime

Dissatisfaction units or negative
satisfaction units in a payoff
cell, not just sentence years
Satisfaction units in a payoff
cell, not just sentence years

SECTION
FIRST APPEARING

I-Al
I-Al

II-Al

I-Al

II-Al

III-A2(b)

II-A2

II-Al

II-Al

II-Al

II-Al

IV-B3 (note 77)

IV-B3 (note 77)

II-A3

I-A3

[Vol. 52:1



PLEA BARGAINING

Probabilities:
PC

PC,

PCD

PCP

PG

PL

PS

Threshold
Probabilities:
PC*

PS*

PW*

Perceived probability of defendant
being convicted
True probability of conviction
as known by an omniscient
being
Probability of conviction as
perceived by the defendant
Probability of conviction as
perceived by the prosecutor
Probability of whether or not
the defendant is actually guilty
Perceived probability of liability
being established in a civil suit
Probability of defendant skipping
if released

The probability of conviction
on trial that makes going to
trial or pleading guilty without
a bargain seem like equally
desirable alternatives
The probability of a released
defendant showing in court that
makes holding or releasing him
prior to trial seem like equally
attractive alternatives
The probability of a released
dffendant committing a wrong or
a crime that makes holding or
releasing him prior to trial
seem like equally attractive
alternatives

Sentences and
Settlements:

LS

LS,

LS2

LS*

R

Likely sentence in years or
expected sentence value from
either trial or a non-negotiated
plea
Likely sentence from going to
trial
Likely sentence from a non-
negotiated plea
Likely sentence at the point
where going to trial or pleading
without a negotiated bargain are
equally attractive alternatives
Result of clash between defendant
and prosecutor

II-Al

II-Ba(a)

II-B3(a)

II-B3(a)

II-B3(a)

IV-Al

IV-C2 (note 92)

II-B2(c)

IV-C2 (note 92)

IV-C2 (note 93)

II-Al

II-B1

II-B1

II-B2(c)

III-A2(b)
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Likely settlement at the point of
equilibrium or the convergence
point between the adjusted limits
of the defendant and prosecutor,
where defendant's limit is higher
than the prosecutor's
The true settlement as known to
an omniscient being

[Vol. 52:1

III-Al(b)

IV-Bl

Bonus Factor,
Defendant:

XD

%XD

Discount Factors,
Prosecutor:

XP

%XP

Defendant's bonus factor in
bargaining to be added to the
defendant's unadjusted bargaining
limit to obtain ALD
Defendant's percentage bonus
factor to be multiplied by the
defendant's unadjusted bargaining
limit to obtain XD

Prosecutor's discount factor in
bargaining, to be subtracted from
the prosecutor's unadjusted
bargaining limit to obtain ALP
Prosecutor's percentage discount
factor to be multiplied by a
prosecutor's unadjusted bargaining
limit to obtain XP

Bargaining Limits:
ALD Adjusted bargaining limit of the

defendant
ALP Adjusted bargaining limit of the

prosecutor
L Bargaining limit for the

defendant or the prosecutor
LD Defendant's unadjusted bargaining

limit
LP Prosecutor's unadjusted bargaining

limit

Attitudes of Bargainers:
M Middling attitude on the

optimism-pessimism scale
O Optimistic attitude
O-P coefficient Optimism-Pessimism coefficient

on a 0 to 1.00 scale
P Pessimistic attitude

II-B4(b)

II-B4(b)

II-B4(b)

II-B4(b)

II-B4(b)

II-B4(b)

III-B3(b)

Il-BI

II-Bl

III-A2(a)
III-A2(a)

II-B3(c)
III-A2(a)
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Exaggeration Factors
EFD

EFP

Offer (Symbol can be
preceded by a D or a P):

.. o1

Splitting Rates:
R

RD

RP

Time Designation:
t

n
T

PLEA BARGAINING

[he fraction less than one by
which the defendant multiplies
is adjusted limit in order to
arrive at an initial offer
The number more than one by
which the prosecutor multiplies
his adjusted limit in order to
arrive at an initial offer

Initial offer, or offer at time 0
First counter offer
Subsequent bargaining offers
Counter offer at any time i or
at any stage
Counter offer of any previous
stage, or time i minus one
time unit

Splitting rate for the defendant
or the prosecutor
Splitting rate in defendant's
bargaining, or the fraction of
the distance between his last
offer and his bargaining limit
Splitting rate in prosecutor's
bargaining, or the fraction of
the distance between his last
offer and his bargaining limit

Time (used as a subscript like
i and n)
Time point i or stage i
corresponding to any stage
The last time point
Stage number from 1 to N
(used as a variable)

III-Bl

III-Bl

III-B1
III-Bl
III-Bl

III-B3(b)

III-B3(b)

III-B3(b)

III-Bl

III-Bl

III-B1

III-B3(c)
III-B3(c) (note 44)

III-B3(c) (note 44)

Benefits and Costs:
B
B/C ratio
C
$L
S

Discounting Future
Value of Settlements:

A

Benefits
Benefit/Cost ratio
Costs
Litigation costs in a civil suit
Settlement costs in a civil suit

Amount or future value of a
future payoff

(note 74)

(note 74)

IV-B3
IV-C3
IV-B3
IV-Al
IV-Al

IV-A2



INDIANA LAW JOURNAL

Principal or present value of a
future payoff
Interest rate of an investment
minus the inflation rate

Variables, Types of:
X Independent variable used to

predict from
Y Dependent variable to be

predicted to

Regression Coefficients:
A or a Value of the variable being

predicted to when the variables
being predicted from have zero
values in a linear or log-linear
relation

B or b Ratio between a change in the
variable being predicted to one a
one-unit change in the variable
being predicted from, holding
other variables constant

[Vol. 52:1

IV-A2

IV-A2

II-BI

II-B1

II-A2

II-A2

Miscellaneous:
CS

P

P 2

Measure of crime severity based
on sentences provided in the
statutes
Proportion of all cases which go
to trial
Proportion of all cases which
plead guilty before a judge
without a bargain

II-A2

Footnote 34

Footnote 34
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APPENDIX 2: BAsIC FORMULAS USED

(1) Expected values (or likely sentences
LS2 = (1-PC) (a) + (PC) (b)
LS, = (1-PC) (c) + (PC) (d)

associated with each choice)
LS 2 = a + (b-a)PC
LS1 = c + (d-c)PC

(2) Non-adjusted bargaining limits
LD or LP = LSI or LS2 , whichever is lower

(3) Adjusted bargaining limits
ALD = LD + XD
ALP = LP - XP

XD = (%XD * LD)
XP = (%XP * LP)

(4) Likely settlement
S- = .5 (ALD + ALP)

(5) Threshold PC and LS (where either going to trial or pleading guilty without
a bargain is equally attractive)

PC* = (a-c)/(a-b-c+d)
LS* = (ad-bc)/(a-b-c+d)

(6) Offers
(a) Initial offer

DOt0 = EFD * ALD P0 1 
= EFP ° ALP

(b) First counter-offer
O, = O0, + RD(ALD-Ot0) Oa = O, - RP(Oto-ALP)

(c) General counter-offer in terms of prior counter offer
Oti = Oa.1 + R(L- Ot.. )

(d) General counter-offer in terms of initial offer
Oti = L + (l-r)ti (O,0 - L)

(7) Present value in time discounting
P = A/(I+R)t
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