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ula to the hypothetical defendant, his PC* is .57 probability, and his
LS* is 5.71 years. This means that if the defendant's limit (LD) is
less than 5.71 years, and the prosecutor will not come down to LD, then
the defendant will go to trial. If the defendant's limit is more than 5.71
years at his perceived PC, and the prosecutor will not come down to
LD, then the defendant will plead guilty before the judge in order to
minimize his sentence.

3. Determining the Conviction Probabilities

(a) PC in general

As the previous discussion of FIGURE 1 indicates, perceived prob-
ability of conviction is quite important in determining the defendant's
upper bargaining limit and the prosecutor's lower bargaining limit.
This is so because those limits differ for every perceived probability of
conviction since they are not horizontal lines. They rise positively with
increases in PC since the greater the PC the greatel the LS. They kink
where the trial line intersects the plead line since at that PC point the
defendant is better-off pleading guilty than going to trial. Given the im-
portance of PC, it is appropriate to say something about how defense
counsel, prosecutors, or social scientists might determine the conviction
probabilities for various types of cases.

The methods available for determining PC are somewhat similar
to those discussed previously in regard to determining the likely sentence
in each cell of the payoff matrices.4 The most common method is for
a prosecutor or defense attorney to rely on his own unquantified ex-
perience. Another method is for the researcher to ask persons knowledge-
able in a given area about specific cases or types of cases. Their responses
would then be averaged in order to arrive at a consensus PC or guide-
line PC's. As alternatives to simply averaging the PC or cell payoff
estimates of experts, the researcher might (1) bring them together for
a group discussion before they answer individually or collectively; (2)
prod them to reveal the assumptions behind their estimates in order to
recycle those estimates and assumptions to obtain consensus and further
clarification; or (3) weight the estimates, if they are diverse, before
averaging them, with weights proportionate to (a) subjective ranking
or rating of the experts, (b) their own self ratings, or (c) their past
predictive accuracy.

In asking questions about PC's for a given type of case, each re-
spondent can be asked to give a most likely PC, a low but still reason-

4 4 See Section II-A2 supra.
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able PC, and a high but still reasonable PC. If those estimates tend to
have a symmetrical distribution, each respondent's high and low esti-
mates may simply be averaged to get his best or mean estimate rather
than using his most likely or modal PC, although the mean and mode
should be nearly equivalent where symmetry tends to be present. If the
high and low estimates are not equidistant from the most likely, or
mode, estimate, then the best or mean estimate can be obtained by adding
the low estimate plus the high estimate to four times the most likely
estimate, and dividing that sum by six. This same approach of getting
three estimates for each point can also be used in estimating the payoff
cells as well as the conviction probability.45

More sophisticated and less obtrusive but harder to apply methods
involve gathering data concerning relevant variables for a large sample
of cases. One computer card could be used for each case to indicate how
the case was positioned on each of the relevant variables and whether the
defendant or prosecutor won. Relevant variables might include charac-
teristics of the defendant, victim, witnesses, judge, jury, and lawyers.
Characteristics of the evidence such as the presence of eyewitnesses, con-
fessions, fingerprints, ballistics tests and other matters may be more
relevant but harder to categorize. The nature of the crime may also
bear some relation to the probability of conviction.

These computer cards can then be processed to generate regression
or discriminant equations of the form Y = b1X1 ± b2X2  -. .•.+ baX.,
where the b's represent regression or discriminant weights determined
by the computer in order to obtain an equation that represents the best
fit to the data. The Y indicates the predicted case outcome which can
range from 1, meaning defendant is convicted, to 0, meaning defendant
is acquitted. The X's represent the scores in the case to be predicted for
the characteristics of the personnel, the evidence, and the crime. Apply-
ing the above equation to a given case will yield a score that can be
treated like a probability, or better yet, for each .10 interval from 0 to 1,
the percent of cases in the interval which were lost by the defendant may
be determined. That percent can then be used as a more meaningful

4 5 On the use of survey data to determine outcome probabilities, see Konam, supra
note 22; HuDER, supra note 22. For a further discussion of the how and why of handling
symmetrical estimates, see I CH!OND, supra note 8, at 487-491, 220-224. Three estimates
for each point can be meaningfully obtained for a payoff cell by asking for an estimate
below the most likely estimate that is likely to ocurr less than a certain percentage of the
time with the given type of case being considered. Likewise, a high estimate may be
explained as an estimate above the most likely estimate that is also likely to occur less
than the same certain percentage of the time with the given type of case being considered.
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indication of the probability of conviction when the interval in which the
case being predicted falls is known."

To clarify the terminology, there are four concepts related to con-
viction probabilities that need to be distinguished and emphasized. The
first is PC as perceived by the defendant. The second is PC as perceived
by the prosecutor which may be similar to that perceived by the de-
fendant or by his lawyer if both the prosecutor and defense counsel are
relying on similar information. The third is the true PC or the PC per-
ceived by an omniscient being. It is always 1.0 or 0.0 since an omniscient
being would know with certainty whether the defendant will be convicted
or acquitted. Although the defendant or the prosecutor may sometimes
think they know with certainty that PC is 1.0 or 0.0, they obviously
cannot know with the absolute certainty that an omniscient being could.
The PC of both the defendant and the prosecutor should move closer
to 1.0 or 0.0, depending on whether the defendant will be convicted or
acquitted, as the case gets closer to trial, closer to a verdict, or as the de-
fendant and prosecutor acquire additional information. The fourth con-
cept is not the probability of the defendant being convicted, but rather
the probability of whether or not he is actually guilty. The prosecutor in
seeking a plea bargain generally thinks the defendant is guilty although
the prosecutor may recoguize that the probability of getting a conviction
is substantially less than 1.0, especially where incriminating but non-
admissible evidence is involved. The defendant by plea bargaining is not
necessarily admitting his guilt, and in some cases he may strike a plea
bargain when he believes he is innocent, but feels that the probability

46For a discussion of various methods designed to obtain case outcome probabilities
from case data, see Nagel, Judicial Prediction and Analysis from Empirical Probabilily
Tables, 41 INo. L.J. 403 (1966). Those methods include regression analysis, discriminant
analysis, Bayesian probability, and the Sonquist-Morgan automatic interaction detector.

Using the same nationwide sample of 11,256 criminal cases mentioned in note 21 supra,
an average probability conviction for each major crime may be obtained by simply
observing, for any given crime, how many of the cases involving that crime resulted in a
conviction on trial. For example, looking at the murder cases indicates that of the 86
murder cases that went to trial for which information was available, 70 resulted in guilty
verdicts and 16 resulted in an acquittal verdict. This means that the empirical probability
of conviction in that nationwide sample of murder cases was .81. With the same data,
a probability may be deduced by trying to predict whether or not the defendant will be
convicted from various characteristics of his case plus the crime with which he has been
charged. Thus, if the crime is known to be murder and the defendant is known to be
indigent, by using the Bayes method of determining probabilities, it can be said that the
conviction probability in light of the data and those two circumstances is .84. This esti-
mated PC is derived from the facts that (1) .81 of the murder trial cases result in con-
victions and .19 in acquittals; (2) about .31 of those 70 in the sample convicted of murder
in a trial were indigent enough to have court-appointed counsel; (3) about .25 of those
16 in the sample acquitted of murder were indigent; and (4) .84 = (.81 * .31) /
[(.19 0 .25) + (.81 0 .31)]. For further details on Bayesian empirical probabilities, see
RIcHroND, supra note 8, at 145-52, 541-50.
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of conviction is too high to risk going to trial. These four concepts can
be symbolized PCD, PCP, PC', and PG respectively, although they are
usually referred to verbally rather than symbolically elsewhere in this

paper.

Knowing what the probability of conviction is between 0 and 1.0 is

essential in determining the defendant's upper limit or the prosecutor's
lower limit in FIGURE I. The following sections deal with the problems

raised when PC is known to be either 0 or 1.0, (2) PC is known to be

within a range between one probability and another, or (3) PC is totally

unknown.

(b) PC under certainty of conviction or acquittal

The certainty situation is relatively easy. Since PC is either 0 or 1.0,
this situation involves working with only the original payoff matrices
of TABLE 1 rather than the strategies graph of FIGuRE I. If the defen-
dant is certain that he will be acquitted, i.e. that PC is 0, he should reject
any prosecutor offer other than an offer to dismiss the charges. Even

an offer of probation or a suspended sentence would be too high. Like-

wise, if the prosecutor is certain the defendant will be acquitted and
the defendant knows it, the prosecutor should dismiss the charges rather

than seek to plea bargain. Even if the prosecutor thinks, in spite of

the lack of convincing evidence, that the defendant is guilty, he should
dismiss the charges, unless the prosecutor knows that the defendant is
unaware that PC is 0.

If the defendant is certain that he will be convicted, i.e. that PC is

1.0, he should accept any prosecutor offer of a sentence less than his cell

d perceived maximum. In order to save his time and money, he should
even accept an offer from the prosecutor as high as the cell d maximum
if he is truly convinced that PC equals 1.0. Likewise, the prosecutor can
hold out for his cell d maximum if he thinks PC is 1.0 although later

a prosecutor's discount factor will be discussed whereby the prosecutor
may be willing to discount the likely sentence in order to save time and
money.4 7 There are, however, few, if any, realistic situations where either

the defendant or the prosecutor is absolutely certain that the defendant
will be acquitted or convicted if the case goes to trial.

4 7 The statements from the text concerning defendants and prosecutors operating under
conditions of certainty assume that both the trial line and the plead line are being used.
See the discussion of the certainty part of TABI 2 in Part 11, supra note 7, at Section
rn-A2 and Section 11-B2(b), supra, for the highly unusual defendant who is certain he
will be acquitted but still pleads guilty, or who is certain he will be convicted but still
goes to trial.
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(c) PC within a range between 1.0 and 0.0

The second problem situation regarding the PC perceptions of the
defendant and the prosecutor is the situation where one of them does
not feel confident that the conviction probability is at a given point.
The litigant instead feels that it is within a range between two points.
The defendant's bargaining limit under those circumstances depends
on his degree of optimism-pessimism. For example, if the defendant
perceives his probability of conviction as being between .2 and .5, he
would act as if PC were .2 if he were optimistic. On the other hand, he
would act as if PC were .5 if he were more pessimistic. If he is neither
an optimist nor a pessimist, but rather has a middling attitude toward his
probability of conviction, then he would probably act as if his PC were
3.5 or (.5 + .2)/2. On the other side, if we had an optimistic prosecutor
who perceived PC as being between .2 and .5, then he would act as if
PC were more like .5 and .2 since the optimistic prosecutor perceives PC
as being high when the optimistic defendant perceives PC as being low.
Likewise, the pessimistic prosecutor in this hypothetical situation would
act as if PC were .2, and the middling prosecutor would act as if PC
were 3.5.

The notion of optimism-pessimism can be applied to the payoff cells
in TABLE 1 as well as to the conviction probabilities. Thus, a defendant
or defense counsel may be quite unsure that cell a involves a likely
sentence of 4 years, but may feel reasonably confident that it involves
a sentence somewhere between 3 years and 6 years. If such a defendant
is optimistic he will act as if that cell means a likely sentence of 3 years,
while he might act as if that cell means a likely sentence of 6 years if he
is a pessimistic defendant. The middling defendant would assume a
sentence of about 4.5 years. Likewise, an optimistic prosecutor would
tend to assume the maximum sentence within his perceived range, and
a pessimistic prosecutor would tend to assume the minimum sentence
within that range.

To determine an individual's optimism-pessimism coefficient, one
could refer first to TABLE 1A with its a, b, c, and d cells of 4, 7, 0, and
10 respectively. Now determine how cell a would have to be changed,
upward or downward, in order to make going to trial as appealing as
pleading guilty before a judge or vice versa. For example, a defendant
may decide that going to trial is as appealing as pleading guilty before
a judge when the cells are changed to 2, 7, 0, and 10, respectively.
Given this data, the optimism-pessimism coefficient may be calculated,
What the individual defendant has in effect said is that when the cells
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are 2, 7, 0, and 10, then LS1 will be equal to LS2 . This is the same thing
as saying that 0 + (10-0)PC = 2 + (7-2)PC. Thus, solving for PC
in that equation, the measure of his degree of optimism-pessimism is
determined. This yields a PC or an 0-P coefficient of 2/5 or .40 which
is fairly optimistic as compared to .50, but not as optimistic as .30.4

8

After determining the defendant's optimism-pessimism coefficient
through the above method, the coefficient can be applied to finding a
point within the estimated range of a payoff cell or a conviction prob-
ability. For example, if the perceived range in a payoff cell of the de-
fendant is 3 to 6 and the 0-P coefficient is .5, then the difference be-
tween 3 and 6 should be split, yielding the point 4.5. If the 0-P coeffi-
cient is .6, then take .6 of the difference, i.e. 6 times 3, which equals 1.8.
This yields a working value or point estimate for the defendant's cell

of 4.8 (or 3 + 1.8). A similar approach can be used to find a working
value for PC between the range of .2 and .5, i.e. multiply the .3 differ-
ence between .2 and .5 by the 0-P coefficient, and add that product to .2.
A similar procedure can be followed to reduce the prosecutor's perception
of PC from a range to a point. The only difference is that when the
range is multiplied by the 0-P coefficient, the product is subtracted
from the top of the range for the prosecutor, whereas it is added to the
bottom of the range to obtain a meaningful point for the defendant.49

48A defendant's optimism coefficient is equal to PC* when the cell payoffs are adjusted
so that the expected value or likely sentence of going to trial is perceived as about equal
to the likely sentence of pleading guilty before a judge. This method for calculating an
optimism-pessimism coefficient or a PC value designed to reflect one's optimism-pessimism
was developed by Leonid Hurwicz. See PzmoND, supra note 8, at 33-34.

4 9 An alternative approach to handling the problem of the PC range is to think in
terms of a vertical probability band in FiomuR 1 rather than a probability point. For
example, a defendant with a perceived PC range between .2 and .5 in FiGURE 1 would have
a limit between 2 years and 5 years. This would mean that the prosecutor would have
to make an offer below 2 years is order for the defendant to accept it if the defendant
only accepts offers below his limit. Thus, the probability band approach would arrive
at the same result as the optimistic defendant concept would. Likewise, the probability
band approach applied to the prosecutor would produce the same result as the optimistic
prosecutor concept Since not all defendants and prosecutors are optimistic, this probability
band approach is less likely to reflect empirical reality than thinking in terms of three
types of defendants and three types of prosecutors on an optimism-pessimism scale.

If the defendant's cell a in TABLE 1 ranged from 3 to 6 years instead of being exactly
4, a limit band approach applied to Fimau 1 would result in an elongated triangle lying
on its side with the base extending from the 3 to the 6 on the left vertical axis over to
the apex 7 on the right vertical axis. This elongated triangle would constitute the defen-
dant's new D plead band. The defendant, under these circumstances, would reject all offers
by the prosecutor which are not below a line from 5 years to 7 years when the defendant's
PC is between .5 and 1.0 instead of the higher former D plead line in FiGURE 1. The limit
band approach has the effect of generating a limit for the defendant which is the same
limit as the one for the optimistic defendant who perceives the likely sentence of cell a to
be between 3 and 6 and who therefore has a D plead line extending from 3 when PC = 0,
to 7 when PC = 1.0. As contrasted to the more realistic approach of using the three-point
optimism-pessimism scale, the limit band approach is as inapplicable as the probability
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(d) PC totally unknown

The third problem situation of a totally unknown PC presents the
extreme version of the defendant or the prosecutor who thinks of PC in
terms of a range. In this situation, the defendant or the prosecutor thinks
PC could just as easily be 0 or 1.0. The point on that complete range at
which the defendant or the prosecutor will operate depends on his degree
of optimism-pessimism. If the defendant is highly optimistic he will act
on the assumption that PC is 0 or close to 0. If he is highly pessimistic
he will act on the assumption that PC is 1.0 or close to 1.0. Likewise, if
the prosecutor is highly optimistic, he will act as if PC is about 1.0, and
if he is highly pessimistic, he will act as if PC is about 0. If, however,
either the defendant or the prosecutor has a middling degree of optimism,
he will act as if PC is about .5. In the hypothetical case previously dis-
cussed, such a defendant would have an upper bargaining limit of 5
years, since FIGURE I and the algebraic formulas indicate that a bargain-
ing limit of 5 years corresponds to a PC of .5.

A defendant who is unknowledgeable as to PC and middling on
optimism-pessimism might flip a coin to determine whether he prefers
to go to trial or to plead guilty before a judge. If he flips a coin between
trial and pleading, the defendant is saying that he is indifferent in terms
of his perceptions and values between trial or pleading guilty before
a judge. Such a defendant is acting as if PC were PC*. In other words,
he is acting as if the likely sentence from going to trial is the same as
the likely sentence from pleading guilty before a judge. In the hypo-
thetical example, such a defendant would be acting as if PC were .57
rather than acting as if PC were .5. His limit would thus be 5.7 years
rather than 5 years since he could fall back on an expected 5.7 year
sentence by going to trial or pleading guilty before a judge if negotia-
tions with the prosecutor break down.

The better of these two alternatives for our unknowledgeable de-
fendant with middling optimism-pessimism is that which assumes PC
equals .5, rather than flipping a coin which impliedly assumes PC equals
.57. It is the better alternative because we are trying to capture what is
really likely to happen in the rare situation of a defendant who is com-
pletely unknowledgeable as to PC. It is also a simple method that pro-

band approach to a defendant or a prosecutor who thinks in terms of a PC range or a
payoff-cell range. The combination of a limit band and a probability band can create a
shaded region that the prosecutor must go below if the defendant is going to accept the
prosecutor's offer. The lowest point on that shaded region thus determines the defendant's
limit, and the lowest point is the most optimistic point with regard to both PC and the
payoff cells. The three-point approach, on the other hand, allows the prosecutor to go
below any one of those points depending on the defendant's optimism-pessimism attitude.
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vides an estimation of PC with a minimum of effort, whereas assuming
PC equals .57 involves a somewhat complicated chain of thinking which
runs from (1) flipping a coin between going to trial and pleading guilty
before a judge to (2) thinking that doing so means LS1 equals LS,
and to (3) thinking this means PC equals .57. Therefore, to avoid this
complicated chain of thinking, the PC equals .5 approach will be used
elsewhere in this paper."0

To clarify further the specific terminology, it should be pointed out
that the optimistic defendant is not necessarily the same as the maximax
defendant. The optimistic defendant is one who sees PC or a cell payoff
as being at the lower end of the range of realistic possibilities. The maxi-

5 0 On the other hand, assuming that PC equals .57 comes closer to satisfying the
technical criterion which is used in formal decision theory to make decisions when the
contingent probabilities are totally unknown. That technical criterion says to mix deci-
sions between the alternatives of trial and pleading in such proportions as to equalize
(1) the average return which will be received when the contingency, i.e. being convicted,
does not occur and (2) the average return which will be received when the contingency
does occur.

Applying this technical criterion to the hypothetical data in TABLE 1A and FIouaR 1,
it is found that if the defendant operates on the assumption that PC equals .5, then 0
percent of the time he will plead guilty, and 100 percent of the time he will go to trial
given that data and those alternatives. This means that when he would have been acquitted,
his average sentence will be 0 times 4 plus 1 times 0, or the proportion allocated to pleading
(which is 0) times cell a (which is 4) plus the proportion allocated to trial times cell c.
When he would have been convicted, his average sentence will be 0 times 7 plus 1 times 10.
The first sum equals 0, and the second sum equals 10 for a difference of 10 years. On the
other hand, if the defendant operates on the assumption that PC equals .57, then 50 percent
of the time he will plead guilty, and 50 percent of the time he will go to trial. When he
would have been acquitted, his average sentence will then be .5 times 4 plus .5 times 0 or
2 years. When he would have been convicted, his average sentence will be .5 times 7 plus
.5 times 10, or 8Y2 years. The difference between 8 years and 2 years under the .57
assumption is smaller than the difference of 10 years under the .50 assumption.

Actually, the smallest difference which could be created between those two averages
with the data given would involve pleading guilty before a judge 100 percent of the time
and never going to trial as if PC were 1.0. Then the difference between those two averages
is 7 minus 4 years, or just 3 years. This same result would occur if the unknowledgeable
defendant acted in the most pessimistic way possible by assuming that his conviction prob-
ability equaled 1.0. Using the technical criterion, this would be the best thing for the
defendant to do. This, however, illustrates how conservative or pessimistic and probably
unrealistic that technical criterion or minimax criterion is.

If the minimax or other criterion had indicated that the best strategy when operating
under ignorance is to go to trial 65 percent of the time and plead guilty 35 percent of
the time, then what would one do if he were involved in only a single case? At a superficial
level, it might be said to go to trial since that is what one is supposed to do most of the
time. At a more sophisticated level which in the long run will lead to more satisfaction,
the answer is to draw the first two-digit number from a random numbers table. If the
two-digit number is less than 65, go to trial; whereas if the two-digit number is more
than 65, plead guilty before a judge. In game theory, such a randomized strategy is often
the optimum strategy on the assumption that the player being advised is totally ignorant
of the other player's likely moves. Seldom if ever though will a real-world decision-maker
admit to such ignorance that he has to draw random numbers to make important litigation
or business decisions. For further discussion of decision making when one is ignorant of
the contingent probabilities, see RIcnmoND, supra note 8, at 32-38, 535-538.
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max defendant is the one who seeks the alternative between going to
trial or pleading guilty before a judge that can lead to the best possible
payoff regardless of the probability of conviction. Most maximax de-
fendants are also likely to be optimistic defendants, although most opti-
mistic defendants are not necessarily also maximax defendants. Like-
wise, most minimax defendants are also likely to be pessimistic defen-
dants, although most pessimistic defendants are not necessarily also
minimax defendants. Regardless of the correlation between strategy to-
ward the alternatives and optimism-pessimism, it is helpful to keep these
concepts separate in order to allow the model to recognize more types
of defendants and prosecutors. The separate concepts of risk preferrer
and risk avoider will also be introduced later to refer to defendants and
prosecutors who enjoy or abhor risk as a non-sentence goal or anti-goal
separate in itself, from the basic goal of sentence minimization for the
defendant and sentence maximization for the prosecutor.

4. Determining the Bargaining Limits Where Non-Sentence Goals Are
Involved

(a) What the other goals are

Thus far, only the defendant's goal of sentence minimization and
the prosecutor's goal of sentence maximization, within the constraints
of the law and the prosecutor's notions of fairness, have been discussed.
Other goals, however, have been mentioned, such as when the certainty
probability was discussed in Section II-B3 (b) supra. Now is an appro-
priate time to discuss the other goals since they particularly influence
the bargaining limits of the parties (LD and LP) rather than the likely
sentence payoff cells: a, b, c, and d. Although it is generally more difficult
to quantify goals other than sentence minimization and sentence maxi-
mization, it is possible to identify some of the goals and to determine
how they tend to influence the limits of the defendant-buyer and the
prosecutor-seller.

Other goals of the defendant might include (1) getting out of jail
as quickly as possible if he is unable to make bond pending trial, (2)
saving the costs of hiring an attorney, or of the additional attorney fees
required in going to trial without a court-appointed lawyer, (3) saving
the time involved in preparing his case and appearing in court, (4)
saving his reputation from the bad publicity often associated with a
contested trial even if he is acquitted, and (5) saving himself the
anxieties associated with prolonging the outcome of the case. The above
five goals are all likely to cause the defendant to accept a higher bargain-
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ing limit, thereby increasing the likelihood of the pretrial settlement.
He may have still other goals that push him in the opposite direction,
thereby making it more difficult for the prosecutor to deal with him.
These goals include (1) seeking to delay the outcome of the case in order
to give himself prolonged freedom if he is likely to be convicted, (2)
seeking the publicity of a trial in those cases where publicity is desired,
(3) seeking delay in hopes that the prosecution's case will weaken
through the increased forgetfulness and unavailability of witnesses, and
(4) seeking the safeguards for the innocent, which also benefit the
guilty, that are only associated with trial, such as requiring conviction
by a unanimous twelve-person jury.

The main goals of the prosecutor other than sentence maximization
include (1) saving the costs of preparing for a trial and appearing in
court, (2) reducing the backlog of cases awaiting trial, thus reducing
court congestion and delay, (3) increasing the percentage of convic-
tions,51 and (4) obtaining cooperation from the defendant as a wit-
ness or informer in other cases. These four goals encourage the prose-
cutor to decrease his bargaining limit, thereby tending to avoid trial.
Other non-sentence goals, however, might have a partially offsetting
effect on these four goals. Such other and opposite goals, include (1)
seeking the publicity of a trial where the prosecutor may be politically
motivated, or (2) seeking the publicity of a trial in order to use the
defendant as an example to others even though the likely sentence from
the trial might be less than what the prosecutor could achieve through
plea bargaining.

A non-sentence goal is not involved if the defendant wants to
avoid trial because he thinks a trial will get him a longer sentence or
wants to go to trial because he thinks a trial will get him a shorter
sentence. That kind of goal is included in the TABLE 1 payoff matrix and
the FIGURE I bargaining limits. Likewise, the table and figure do take
into consideration the prosecutor who avoids trial because he thinks
he can get as long a sentence through plea bargaining. This concept

51 Prosecutors want to maximize the percentage of convictions as well as the sentences
received by convicted defendants. To take into consideration that non-sentence goal of
maximizing conviction percentages, prosecutors are probably willing to allow an extra dis-
count when PC falls below .50. In fact, that portion of the discount may go up at a
roughly linear rate as PC goes down from 1.00 to zero.

Defendants, however, who want to minimize their conviction probabilities will not
plead guilty as a bonus since a guilty plea is a conviction. Through the bargaining process,
a prosecutor can minimize the number of low PC cases that go to trial. Likewise, through
the bargaining process, a defense counsel who has many cases can minimize the number
of high PC cases that go to trial. The defendant with one case, however, can only
minimize PC by getting better witnesses or evidence on his behalf, not through bargaining
whereby he agrees to plead guilty to a reduced charge or recommended sentence.
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of "other goals" includes only those goals which do not relate to either
party's perception of either the conviction probability or the likely
sentences of the payoff cells.

(b) Figuring other goals and their determinants into the calcu-
lations

In light of the analogy of the defendant to a buyer and the prose-
cutor to a seller, it can be said that the defendant-buyer is willing to add
a bonus to his price or bargaining limit in order to take his other goals
into consideration, assuming, as is generally the case, that his other goals
tend more to raise his willingness to pay than to lower it. If they tend
to lower his willingness to pay, then he adds a negative bonus. Likewise,
the prosecutor-seller is willing to subtract a discount from his price or
bargaining limit in order to take his other goals into consideration,
assuming, as is generally the case, that his other goals tend more to
lower the price he demands than to raise it.

In more quantitative terms, it can be said that the defendant's
adjusted limit, i.e. his bargaining limit adjusted for his non-sentence
goals, equals LD plus XD where LD is his unadjusted limit and XD is
his bonus factor. For example, if the defendant, in accordance with
FIGURE 1, which is based on TABLE 1, has a 5 year limit at his PC of .5,
and he is willing to provide a 10 percent bonus, then his adjusted limit
is 5.5 years, and his bonus factor is .5 years. This is comparable to a
municipality giving a 10 percent bonus for early construction of a needed
bridge. The defendant-buyer is, in effect, seeking early delivery of his
purchase or early pretrial resolution of his case.5 2

The prosecutor's adjusted limit equals LP plus XP where LP is
his unadjusted limit and XP is his discount factor. For example, if the
prosecutor, in accordance with TABLE 1 and FIGURE 1, has a 3.2 year
limit at his PC of .4 and he is willing to provide a 15 percent discount,
then his adjusted limit is 2.7 years, and his discount factor is a little
less than .5 years. This is comparable to a business firm giving a 15 per-

5 2 In terms of the graph shown in FIOURE 1, adding a 10 percent defendant's bonus
so as to avoid the defendant's litigation costs over his settlement costs has the effect of
raising the defendant's limit line by 10 percent. Without the bonus, LD, the defendant's
unadjusted limit, equals c + (d-c)PC below LS*, or 0 + (10-0)PC below 5.7; and
equals a + (b-a)PC above LS*, or 4 + (7-4)PC above 5.7. With the bonus, the kinked
LD line, the defendant's limit line, equals LD plus 10 percent of LD. That new kinked line
would run parallel and above the old LD line, and it is symbolized ALD or adjusted
limit of the defendant. In terms of FiouRE 2, see Part II, supra note 7, at Section Il-BI,
the dashed ALD line is 10 percent above the unshown LD line, so long as the bonus factor
remains at 10 percent for the defendant throughout the plea bargaining time-points, al-
though it can change.
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cent discount for early payment on ari invoice.53 The prosecutor-seller
is in effect seeking early payment on his sale or. early prbtrial resolution

of his case.'

Both. the defendant's bonus factor and the prosecutor's discount
factor are probably closely related to the severity of the case although
in opposite directions. 5. Other general factors that help explain the level
of XD and XP ar6 the attitudes of the defendant and the prosecutor
toward -risk. If the defendant is a risk avoider, irrespective of his per-
eption of the payoff 'cells and his conviction probability, he is likely

to be willing to give a higher bonus than he would if he were a risk
preferrer. Likewise, if the prosecutor is a risk avoider, meaning he has

5 3 In terms of the graph shown in FiauRE 1, deducting a 15 percent prosecutor's bonus
to avoid the prosecutor's litigation costs over his settlement costs has the effect of lowering the
prosecutor's limit line by 15 percent. Without the discount, LP, the prosecutor's unadjusted
limit, equals c + (d-c)PC below LS*, or 0 + (8-0)PC below 4.8; and equals a +
(b-a)PC above LS*, or 3 + (6-3)PC above 4.8. With the bonus, the kinked LP line,
the prosecutor's limit line, equals LP minus 15 percnt of LP. That new kinked line would
run parallel and below the old LP line, and it is symbolized ALP or adjusted limit of the
prosecutor. In terms of FiGuRE 2, see Part II, supra note 7, at Section IlI-BI, the dotted
ALP line is 15 percent below the unshown LP line, so long as the discount factor remains
at 15 percent for the prosecutor throughout the plea bargaining time points, although it
can change.

5 4 References to a percentage bonus for the defendant to cover his non-sentence- goals
and a percentage discount for the prosecutor to cover, his non-sentence. goals could be
avoided if sentences and non-sentence goals could be translated into a common. unit of
measurement like dollars or satisfaction units. This is in effect what is done in G. TmoLcx,
THE Looic o. v a.LAw 17§-186 (1971); Landes, An Economic Analysis of the 'Courts, 14
J.L. & Ecom., 61-107 (1971). [herinafter cited as Landes]. They, however, only work
with algebraic symbols. In the real word, it may be virtually impossible to translate
all the goals into dollars and especially into satisfaction units, but it may not be so
difficult to deal with sentence years and a percentage bonus or a percentage discount.

55 The more severe a case is; the less willing a defendant might be to plea bargain
and thus plead guilty, especially when he is an innocent defendant or a defendant with a
low perceived conviction probability. Thus, a higher percentage of plea bargains and guilty
pleas probably exist in misdemeanor violations than in murder cases. The severity of the
case as perceived by the defendant can be measured by looking to the value in the
defendant's payoff cell d. It can then be said .that XD = A-B(d), assuming a negative
linear regression relation between XD and d. The A is-the value of XD when cell d is zero,
and the B indicates how many units XD changes when. d, changes one unit. Perhaps through
appropriate interviews and questionnaires of defense attorneys, some data could be obtained
to establish numerical values for A and B. . -: , •.

The more *severe a-case- is :the more willing a prosecutor niight be to plea bargain,
since the nord' severe cases involve shore- time" consuniption and other costs which the
prosecutor is seeking to'avoid. Therefore, his XP regression equation might take the form
XP=A+B(d), assuming a positive linear regression relation between XP and cell d.
Alternatively, prosecutors might prefer to take big cases to trial because of the possibly
favorable publicity from obtaining a conviction in them and because of an unwillingness
to be blamed for having reduced the charge. Mather, Some Determinants of the Method
of Case Disposition: Decision-Making by Public Defenders in Los Angeles, 8 LAw & Socamr
Rav. 187-216 (1974). Perhaps interviews and questionnaires of prosecutors could establish
numerical values for A and B, and, perhaps, such data would indicate the degree to which
XD differs from XP and why.
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risk aversion as one of his additional goals, he is likely to be willing to
give a higher discount than he would if he were a risk preferrer.

Still another general variable that shapes the defendant's bonus
factor and the prosecutor's discount is the amount of resources available
to both sides. If the defendant is rich, the costs of hiring, an attorney
will mean less to him than if he is more of a lower middle class defen-
dant. Likewise, if the prosecutor or the public defender has abundant
resources, he will not be so concerned about the costs of preparing for
a trial and appearing in court. Some models that have been developed to
explain certain aspects of plea bargaining, especially those dealing with
the behavior of prosecutors, include the litigant's resources as an impor-
tant component. 6 The resources available to each side can also affect the
probability of conviction regardless of how guilty or innocent the defen-
dant may actually be. Given the possible tendency of some judges to
favor those defendants who contribute more to the gross national prod-
uct, the resources of the defendant may enable him to obtain a shorter
sentence if convicted than other defendants. Still, a high income de-
fendant may suffer more disutility stigma and economic loss from a
shorter sentence than a lower income defendant would.57

5 6 Landes, supra note 54; Lachman, The Prosecutor's Decision to Plea Bargain: An
Economic Perspective (unpublished Ph.D. dissertation written at Michigan State University,
1975) (on file at the INDIANA LAW JOUNAL) [hereinafter cited as Lachman].

57 A perspective that concentrates on the prosecutor's resources may lead one into
an alternative model that involves explaining the prosecutor's behavior in terms of his
trying to find an optimum mix of his resources among his cases in terms of their respective
probabilities of conviction and their sentences if conviction occurs. That type of behavior
is analogous to an investment company manager trying to develop an optimum portfolio
of stocks for a client given: (1) the client's resources; (2) the probabilities of certain
contingent events that can result in stock increases or decreases; and (3) the amount of
increase or decrease if the contingencies occur. W. BAumoL, PORTFOLIO THEORY: THE
SELEcTION or ASSET-COMBINATIONS (1974). Michael Fried, in a forthcoming expansion of
his paper is experimenting with the application of portfolio analysis to the behavior of
prosecutors using empirical data from Detroit, Michigan. See supra note 16. The situation
is relatively simple if the prosecutor has only two cases between which his resources must
be allocated, and the only defense attorney is the public defender who has the same two
cases. The problem then becomes one of developing an indifference curve for the prosecutor
showing what combinations of resources between those two cases would provide him
with equal satisfaction at a given level of satisfaction. A similar set of indifference curves
could then could be developed for the public defender, and both sets of indifference curves
could be placed in an Edgeworth box format roughly related to that described in Part 11,
supra note 7, at Section IH-A1(c). That approach would enable a determination of whether
the bargainers would be likely to arrive at a settlement and within what range such a
settlement might occur. E. MANsFIELD, MICROECONOMICS: TH-EORY AND APPLICATIONs 20-49
(1970); Birmingham, Damage Measures and Economic Rationality: The Geometry of
Contract Law, 1969 DUKE L.J. 49-71; and Lachman, supra note 56. The situation,
however, becomes quite complicated if the number of cases is increased beyond two, the
number of defense attorneys increased beyond one, and probabilistic or stochastic con-
siderations are added to this non-probabilistic or deterministic model. Portfolio analysis
might be especially applicable to a personal injury plaintiff or defense lawyer trying to
decide how to allocate his scarce resources among a set of cases, each one of which has
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By way of algebraic summary, it can be said that where ALD is the
adjusted limit of the defendant, ALD = LD + XD. If XD can also be
expressed as a percentage (%XD), then we can say ALD = LD +
(%XD * LD). This equation can also be written as ALD = LD(1 +
%XD) with %XD expressed as a decimal. Similarly, it can be stated
for the prosecutor that, where ALP is the prosecutor's adjusted limit,
ALP = LP - XP, or ALP = LP(1 - %X). For the sake of simplicity,
however, only the terms LD and LP will be used in the further portions
of this article dealing with the determination of the equilibrium point
toward which the defendant and prosecutor tend to move. The equilib-
rium models presented, however, would apply equally well even if the
ALD and ALP approach were used.

At the simplest level, the defendant is seeking to minimize his
sentence subject to the constraint that the sentence cannot be a value
less than 0. The prosecutor in that context is seeking to maximize the
defendant's sentence subject to the constraint that the sentence cannot
be greater than the maximum provided for in the statutes or the maxi-
mum which the prosecutor ethically considers appropriate to the cir-
cumstances of the case. At a more complete level of analysis, the defen-
dant is seeking to minimize both his sentence and his non-sentence costs
and to maximize his non-sentence benefits. Likewise, the prosecutor is
seeking to maximize the defendant's sentence and also the prosecutor's
non-sentence benefits and to minimize his non-sentence costs. These
non-sentence goals are taken into consideration in calculating the adjusted
limit of the defendant and the adjusted limit of the prosecutor. At a
still more complete level of analysis, both the defendant and the prose-
cutor are seeking to maximize their respective satisfaction units. That
concept requires arithmetically transforming both the sentence payoff
cells and the non-sentence considerations, 8 so as to reflect the principles
of diminishing incremental satisfaction and dissatisfaction. Fortunately
for the sake of simplicity, such a transformation is probably unnecessary
over the short ranges that are the subject of plea bargaining. The next
analysis must be of when and how that range is narrowed to a settle-
ment point.

NOTE

This article will be completed in the Fall, 1976, issue of the
Indiana Law Journal. The completion includes further material re-

a probability of victory and each one of which has an estimated monetary value if the
case is won.

58 See Section II-A3 supra.
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lating to (1) the results of clashes between different types of defendants
and prosecutors, (2) the dynamics of the process of converging toward
an equilibrium from the initial offers and counter offers, (3) analogies
to out of court civil settlements, (4) practitioner and policy implications,
and (5) future research applications that build on the basic notions
presented regarding plea bargaining, decision theory, and equilibrium
models.


