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One common approach to managing the inevitable erroneous convictions and 

erroneous acquittals produced by criminal justice systems is to employ various means 

(rules and procedures) to decrease the number of erroneous convictions at the expense of 

increasing, even many more times, the number of erroneous acquittals. Blackstone’s 

famous dictum (1765) that “[i]t is better that ten guilty persons escape than that one 

innocent suffer” (“the Blackstone ratio”), and others like it, have inspired this error 

distributing approach to error management. A mathematical analysis is provided 

demonstrating that, under certain conditions (“the R-conditions”), error distributing 

approaches result in criminal justice systems that function worse, by all quantitative 

measures (including the number of innocents convicted), than similar systems in which 
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defendants are randomly acquitted. These results follow from one of a pair of derived 

fundamental equations applicable to all criminal justice systems, regardless of 

circumstance. Thus, the results hold irrespective of the means used to avoid convicting 

the guilty and challenge those who wish to engage in a particular error distributing 

approach to show that the R-conditions do not obtain for that approach (with reasonably 

convincing accuracy). Further, the results presented herein identify an upper bound to the 

Blackstone ratio, according to one conception of that ratio. 
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1. INTRODUCTION 

Errors inevitably accompany the making of decisions in the presence of 

uncertainty, and legal findings of criminal guilt and innocence (whether probatory or 

material)1 provide us with no exception to this unfortunate rule. We are left only with the 

question of how to manage these errors. With respect to legal findings of criminal guilt 

and innocence one common approach seeks to manage the errors produced by criminal 

justice systems by altering the distribution of errors such that the number of erroneous 

convictions is decreased at the expense of an increase in the number of erroneous 

acquittals and, usually, an increase in the total number of errors. 

This approach appears to have become ubiquitous in the U.S. system. Consider 

the federal rule of evidence that allows the rejection of relevant evidence if it might 

unfairly prejudice the jury, for example. (Fed. R. Evid. 403 (2006).)  It seems clear that 

the point of this rule is to reduce the number of erroneous convictions at the expense of 

increasing the number of erroneous acquittals. And there are many U.S. rules of evidence 

and procedure that have distributive effects, though the achievement of these effects may 

not be the point of the rules. In such cases it may be that various constitutional 

requirements are at stake. Consider the Miranda2, Doyle3, and Griffin4 rules, which 

                                                 
1 Except when speaking of court or jury findings, or when otherwise indicated, use herein of the words 
“guilt” and “innocence,” or their various grammatical forms, refers to material or actual (as opposed to 
probatory) guilt and innocence, respectively. 
2 See  Miranda v. Arizona, 384 U.S. 436 (1966) and see Dickeson v. United States, 530 U.S. 428 (2000). 
(Reading of “Miranda” rights required before questioning of a suspect.) 
3 See Doyle v. Ohio, 426 U.S. 610 (1976). (Silence that occurs after the reading of the Miranda rights 
cannot be used to impeach a defendant.) 
4 See Griffin v. California, 380 U.S. 609 (1965). (A defendant’s failure to testify as to matters which he can 
reasonably be expected to deny or explain because of facts within his knowledge cannot be commented 
upon as evidence of guilt.) 
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involved the 5
th
, 6

th
, and 14

th
 amendments, for example, as well as the prohibition against 

allowing appeals of acquittals. There are also those who take this distributive approach to 

the extreme and who seek to protect the innocent by instituting crude mechanisms that 

simply make it more difficult for the state to obtain any conviction. Consider, for 

example, Alex Stein’s recent suggestion (2005) that the standards for allowing expert 

testimony should differ between the prosecution and the defendant. Stein suggests that 

any person the defendant offers as an expert (scientific or otherwise) should be accepted 

by the court as an expert and be allowed to give testimony as such. The prosecution, on 

the other hand, would be required to have its experts vetted before they would be allowed 

to testify5. Many other examples could be given6.  

The reasoning employed to justify distributive mechanisms is often simply that 

these mechanisms reduce the number of, or probability of, erroneous convictions. 

Sometimes such arguments are supplemented with claims of the form of William 

Blackstone’s (1765) that “[i]t is better that ten guilty persons escape than that one 

innocent suffer” or Benjamin Franklin’s (1785) that “it is better a hundred guilty persons 

should escape than one innocent person should suffer.” But due, perhaps, to the 

uncertainty of the exact value of the “Blackstone ratio” recited in such claims or any clear 

                                                 
5 Stein writes “As with hearsay evidence, here too, the admissibility barrier should only apply to evidence 
the prosecution presents. Criminal defendants should be allowed to put forward any expert evidence, which 
the fact finders will evaluate in terms of its case-specific probative value.” See Stein 2005, p. 197. Stein 
takes this position due to his commitment to the claim that “The ultimate objective of all rules and 
principles regulating criminal proof is to provide defendants with a both comprehensive and unyielding 
immunity from Risk I[, the evidentially confirmed risk of erroneous conviction]….” Ibid, pp. 173 and 177. 
6 For further examples of Distributionism in action among legal scholars, judges, and the U.S. Federal 
Rules of Evidence see Laudan 2006, pp 128-141. 
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upper limit to that value7, distributive mechanisms are often justified simply in virtue of 

the fact that they reduce the number, or probability of, erroneous convictions.   

A mathematical analysis is presented in this paper demonstrating that, under 

certain conditions (“the R-conditions”), error distributing approaches result in criminal 

justice systems that function worse, by all quantitative measures, than similar systems in 

which defendants are randomly acquitted. These results follow from one of a pair of 

derived fundamental equations applicable to all criminal justice systems, regardless of 

circumstance. Thus, these results hold irrespective of the means used to avoid convicting 

the guilty and act as a challenge to those who wish to engage in error distributing 

approaches to show that the R-conditions do not obtain (with reasonably convincing 

accuracy). Further, the results presented herein identify an upper bound to the Blackstone 

ratio, if that ratio is taken to be the number of additional guilty persons that may be 

acquitted to save one additional innocent person. (In the U.S. the upper bound to the 

Blackstone ratio, understood in this way, appears to lie somewhere between 32 and 200.) 

 

2. THE LAW OF CONSERVATION OF MATERIAL CULPABILITY 

To begin let’s consider the various quantitative factors that might be of interest in 

characterizing the performance of the trial portion of the criminal justice system. There 

are only three independent, logically possible ratios with which to be concerned. 

Let Γ  be the set of persons who enter the criminal justice system during time 

                                                 
7Alexander Volokh (1997) details some of the history of Blackstone ratios and the various attitudes and 
values associated with them.  
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interval t∆ . Let γ  be the subset of persons in Γ  that have their innocence and guilt 

established at trial. Let I  be the number of innocent in γ  who are found guilty at trial, I 

be the number of innocent in γ  who are found innocent, G  be the number of guilty in γ  

who are found guilty, and G be the number of guilty in γ  who are found innocent.8 It is 

clear that only three independent ratios can be composed of these four quantities. There 

are only 4 x 4 = 16 possible ways of combining the four types of individuals to produce 

ratios: 

G

G
and

G

I

GG

GIG

II

I

II

GI
,,,,,,,,,,,,,,,
GI

G

G

GG

I

G

GI

I

G

II

I

I
. 

However, clearly the first, sixth, eleventh, and sixteenth are of no interest since 

their value is simply 1 under all circumstances. Likewise, if we know the second value 

we also know the fifth value since they are reciprocals of each other. Similarly the third 

and ninth, the fourth and thirteenth, the seventh and tenth, the eighth and fourteenth, and 

twelfth and fifteenth are reciprocals of each other. This leaves us with the following six 

possibilities: 

I

G
pandp

I
n

G
m

G
n

I
m ====== ',,',',,

G

IG

GII
. 

But notice that npm =' , mpn 1'= , and mnp =' . Thus m', n', and p' may be considered 

redundant, and we are left with the following complete set of independent ratios from  

                                                 
8 Note that for mnemonical purposes script type is used to denote quantities of persons who are found 

guilty, while un-scripted type is used to denote quantities of persons who are found innocent. Thus I  
represents the number of innocent who are found guilty, while I represents the number of innocent who are 
found innocent. 
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which all other possible ratios can be calculated, chosen for historical and prudential 

reasons: 

G

I

II
=== pand

G
n

I
m ,, .                                            2.1 

Since each of these contains a term not contained in the other two, we know that we 

cannot reduce the set any further. 

The first of these is Laudan’s suggested m (2006, pp. 74-76.).9 The second is the 

Blackstone ratio as it is commonly understood (this is not the value I have promised to 

bound, though it is related). The third is a quantity that represents the “purity” of the 

desired10 punishable “output” of the criminal justice system (hence the use of the letter 

“p” to represent the quantity). 

Now let k be the ratio of guilty to innocent persons in the set of persons, γ , who 

are actually brought to trial. Since each person who enters the trial process must leave it 

(by either being grouped with the bulk of the guilty or being grouped with the bulk of the 

innocent), it follows that the total number of guilty who leave the trial system equals the 

total number of guilty who enter it11. The same goes for those who are innocent. We can 

                                                 
9 As per personal conversations, Laudan no longer holds to all the claims he made concerning m in 2006. 
10 I recognize that there can be disputes about what constitutes the desired “output” of the criminal justice 
system. For example, it seems a prevalent belief that a true finding of innocence is more desirable than a 
true finding of guilt. However, the results of this paper do not depend upon any assumption regarding the 
utilities of various outcomes. Nevertheless, the approach taken herein, with its emphasis on p, strikes me as 
most naturally conformable to the view that the goal of the criminal justice system is to “produce” guilty 
persons for punishment. All other effects, the convicting of the innocent, the acquitting of the guilty, and 
even the acquitting of the innocent, are less-desirable “by-products” of the system. After all, it seems that in 
much the same way that we would never construct a physical system in order to produce the nuclear waste 
of a nuclear power plant, we would never construct a legal system in order to perform any of these 
functions. And even if we might, it seems that nobody would assert that any one of the extant criminal 
justice systems is one such system. 
11 As noted above, when I speak of the guilty and the innocent I mean the actually guilty and the actually 
innocent. 
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refer to these facts together as the principle of the conservation of material culpability. 

Because of this principle it is the case that 

)( IkG +=+ IG . 

Dividing both sides of this equation by I , we obtain 

)1(
III

G I
k

G
+=+ , 

which may be written as 

)1(
1

mkn
p

+=+ .                                                  (2.2) 

I will refer to this equation as the Law of the Conservation of Material Culpability 

(“the Law of Conservation” or “the Conservation Law”)12.  

Next, let cT  be the total number of γ  who are convicted at trial and aT  be the total 

number of γ  who are acquitted at trial. Thus, we have IG +=cT  and IGTa += . 

Dividing each of these by I , we obtain 

1
1
+=

p

Tc

I
  and  nm

Ta +=
I

. 

Dividing the first of these by the second and multiplying by nm + , we obtain 

( ) 1
1
+=+

p
nm

T

T

a

c
.                                                 (2.3) 

                                                 
12 Note: Like the definitions of m and n, themselves, the derivation of this equation assumes that I  does 
not equal zero. In other words, Equation 2.2 represents only a portion of the Conservation Law. Strictly 

speaking, the law could be expanded to account for the relationship that holds when I  is zero. However, 
since there will always be some innocent persons who are found guilty (indeed the time interval t∆  can 

always be expanded so that I  won’t be zero), there seems little practical interest in complicating the 
discussion by pursuing this expansion here. 
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 I refer to this equation as the Law from Definition since it follows from the 

definitions of m, n, and p. Notice that the quantities cT  and aT  are known and fixed by 

the decisions at trial. Thus, the Law from Definition shows us that we really only need to 

determine two of the three quantities m, n, and p in order to have all the information 

necessary to fully characterize a trial system quantitatively. Further, in conjunction with 

the Law of Conservation, it shows us that given any two of the quantities m, n, p, and k 

we can determine the other two. 

It is important to emphasize that the Law of Conservation and the Law from 

Definition must hold for any criminal justice system for any interval of time and any set 

of persons Γ  entering the criminal justice system. As long as the principle of the 

conservation of actual culpability is not violated, the Law of Conservation will hold. 

Since the Law from Definition follows from the definition of the quantities involved, it 

can never be violated. Thus, the laws place absolute limits on the values that m, n, p, and 

k may, together, take on. It is also important to emphasize, once again, that the quantities 

m, n, and p together fully characterize the “output” of any trial system. As long as the 

quantities of interest are ratios of the numbers of the types of innocent and guilty, or 

functions of those ratios, we need not be concerned that there exist other output factors 

not accounted for. Thus, I will refer to the quantities m, n, and p together as the 

characteristic ratios. 
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3. SOME BASIC IMPLICATIONS OF THE CONSERVATION LAW 

Having derived the Conservation Law, I turn now to a discussion of the law and 

some of its basic implications. I do so mostly as a way of introducing the law in 

preparation for sections 4 and 5. Since the remaining arguments of this paper follow from 

the Conservation law alone, I offer no further discussion of the Law From Definition.  

3.1 The Ratios m and n are Restricted in the Values they May Acquire  

From the Law of Conservation we may obtain 

nmk
p

−+
=

)1(

1
. 

Note that as the denominator of this equation becomes small, p becomes large, 

which society will wish to avoid. The larger the value taken on by p, the more innocent 

persons convicted for every guilty person convicted. When the denominator is equal to 

zero, p becomes infinitely large. In other words, p becomes singular. Notice that for a 

given k, there are multiple values of m and n that will result in the denominator having a 

value of zero. Using a three-dimensional surface plot of p versus m and n, for a given k, 

we can see that these values of m and n will fall on a straight line in the m-n plane. Figure 

1 shows a surface plot of p verses m and n for a value of k = 1. Notice that, as shown in 

Figure 2, on one side of the line of singularities p is positive (takes on values greater than 

zero) and on the other side of the line p is negative (takes on values less than zero).  
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Figure 1. A surface plot of p for k=1. 

 
Examining the denominator given in the equation above, we see that this is because on 

one side of the line n is less than )1( mk + , and thus nmk −+ )1(  is bigger than zero, and 

on the other side n is greater than )1( mk + , and thus nmk −+ )1(  is less than zero. 

However, since p is defined as a ratio of positive numbers, we know that p can 

never be less than zero. This means that k, n, and m may only take on values together 

such that 0)1( ≥−+ nmk . Thus, the first thing we learn from the Conservation Law is 

that for a given k, m and n cannot together take on certain sets of values, regardless of the 

rules of evidence or standard of proof employed by a given criminal justice system.  
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3.2 Trial Systems will likely Perform Better for Larger Values of k  

Refer now to figures 2 and 3, which are “top-view” plots of p (looking straight 

down on the m-n plane) that illustrate how this region varies as k varies. Notice that as k 

decreases (the percentage of innocent defendants increases) the percentage of area in the 

m-n plane corresponding to allowed values of m and n decreases.  

At first glance this may seem like good news. The side of the line of singularities 

corresponding to negative p, and hence to forbidden combinations of m and n, 

corresponds to lower values of m and higher values of n. Society will always desire m to 

be as large as possible, given the various trade offs, while at the same time desiring n to 

be as low as possible. The Conservation Law says that certain of the less desirable 

combinations of m and n cannot occur, no matter how badly the criminal justice system is 

designed. Thus, it may seem that all we have to do to improve the performance of the 

system is to bring more innocent defendants to trial. However, even were there no moral 

implications involved in knowingly mistreating innocent people this way, this suggestion 

is to no effect. No matter what value k takes on, any given system can still be as bad as 

imaginable. It just can’t be any worse. Every system could still free all the guilty and 

convict all the innocent. Such systems would have 0=m , kn =  and a singular p 

(nothing in the definition of p prevents p from being singular). However, the system 

couldn’t, for example, have kn > , which would be worse. This would make p negative 

and would require more guilty persons to be exiting the system than entered it.  

Further, decreasing k and bringing more innocent people to trial may require that 

the system obtain better values of m and n to obtain a given value of p. This puts 
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Figure 2. A Plot Illustrating The Different Regions of the m-n Plane for k=2. 

 
Figure 3. A Plot Illustrating The Different Regions of the m-n Plane for k=1. 
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additional pressure on the standard of proof and the rules of evidence.13 This is 

illustrated in Figures 4, 5, and 6 which contain curves (lines), plotted on the m-n plane, 

that correspond to the constant values of p of .5, .1, and .01 for values of k of 9, 4, and 

1.5, respectively. Notice that p decreases as the perpendicular “distance” from the line of 

singularities increases. The lines of constant p are parallel to the line of singularities. 

Outlined on these figures is the region for which 10>m  and 10<n . This region 

corresponds to the region Laudan (2006, p. 74) seems to have tentatively identified as the 

region most likely acceptable to society.14 The region was chosen without regard to the 

values of p or k. Notice that when k = 9 (90% of all defendants going to trial are guilty) it 

is possible to have a value 01.=p  (.99% of the defendants found guilty are innocent) and 

not demand too much more of the criminal justice system and the standard of proof than 

Laudan would have demanded without consideration of p or k. The line corresponding to 

p = .01 just crosses through the top of this region. However, when k = 4 (80% of all 

defendants going to trial are guilty) m must be considerably improved and take on a value 

roughly greater than 24 in order to have p=.01. Likewise, when k = 1.5 (which, 

remember, corresponds to Laudan’s outside estimate of 60% of all defendants going to 

trial in the current U.S. system actually being guilty) it seems that heavy demands, 

indeed, are placed upon the system and its standard of proof. In order to obtain p = .01 it  

                                                 
13 That additional pressure is placed upon the standard of proof in the case of decreasing k  needs to be 
formalized mathematically to be fully appreciated and justified. However, doing so is beyond the scope of 
the current paper. Thus, I will be content at present to rely upon the generous intuitions of the reader. None 
of the remaining arguments presented in this paper rely upon this fact. 
14 As noted above, Laudan no longer holds to all the claims he made concerning m in 2006, but there is no 
harm in using Laudan’s suggestion as a reference for illustrative comparison purposes only. 



 
13 
 
 
 

 
Figure 4. A plot of curves of constant p for p= .5, .1, and .01, k = 9. 

 
Figure 5. A plot of curves of constant p for p= .5, .1, and .01, k = 4. 
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Figure 6. A plot of curves of constant p for p= .5, .1, and .01, k = 1.5. 

is required that m be equal to or greater than 65! It may even be difficult to maintain a 

value of p = .1 (9.9% of all those found guilty are actually innocent). 

Thus, the second thing that the Conservation Law teaches us is that the standard 

of proof will generally perform better when more of those who are brought to trial are in 

fact guilty (assuming, among other things, that the performance of the standard is not a 
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decreasing function of k). Fortunately, this runs with the moral obligation to avoid 

prosecuting the innocent. 

 

4. THE R-CONDITIONS 

It is now instructive to turn to an analysis of distributive approaches in light of the 

Conservation Law.  

4.1 Conditions Resulting in the Increase in p From One System to 
Another 

Let sys-1 and sys-2 be trial systems that are functionally identical15 in every way 

(same standard of proof, etc.) except that to one system, sys-2, is added a given rule or 

procedure R16. Further, let 1-subscripted quantities represent quantities associated with 

sys-1 and 2-subscripted quantities represent quantities associated with sys-2, such that, 

for example, 2I  and 2G  represent, respectively, the output values of I  and G  obtained 

by sys-2 and 1I  and 1G  represent, respectively, the output values of I  and G  obtained 

by sys-1. 

I show next that how p changes upon implementation of R depends upon the value 

of 1p  and on the ratio of the additional number of guilty found innocent due to R to the 

additional number of innocent found innocent due to R. 

                                                 
15 By “functionally identical”  I mean that the systems function in the same way. I.e., if the input to one 
system is identical to the input to the other system, the output to both systems will be identical. Thus, being 
functionally identical does not entail that the systems have the same input or the same output.  
16 By “functionally identical in every way except that to one system, sys-2, is added a given rule of 
evidence R” I mean that but for the adding to sys-2 of R the systems would be functionally identical. 
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Let 12 III −=∆  and 12 GGG −=∆ . Likewise, let 12 ppp −=∆ . Using the 

definition of p, and substituting for 2I  and 2G , we have 

1

1

1

1

G

I

GG

II
−

∆+

∆+
=∆p . 

Thus, since p decreases (improves in value) or remains unchanged, if and only if 

0≤∆p , p decreases or remains unchanged if and only if 

GG

II

G

I

∆+

∆+
≥

1

1

1

1 , 

which can be written as 

1111 )()( GIIGGI ∆+≥∆+ , 

since both denominators are greater than zero17. Multiplying through and simplifying 

gives 

11 IGGI ∆≥∆ . 

If 0<∆I , as is the case with distributive rules and procedures, this can be written as 

1

1

I

G

I

G
≤

∆

∆
, 

since 01 >I  (it is assumed that there are always some innocent who are found guilty). 

Finally, using the definition of p and the Conservation Law, we obtain the following 

equations 

                                                 
17 As with I, I assume that G is never zero in order to avoid complicating the discussion in a way that is of 
no practical interest. 
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1

1

p
≤

∆

∆

I

G
                                                        (4.1) 

and 

111 )1( nmk −+≤
∆

∆

I

G
.                                               (4.2) 

These two inequalities represent the condition that must hold in order for it not to 

be the case that an R that results in 0<∆I , as is the case with distributive rules and 

procedures, results in an increased value of p. When these inequalities are violated the 

value of p increases and the percentage of the convicted who are innocent increases. 

4.2 Derivation of the R-Conditions 

4.2.1 RANDOM ACQUITTAL LEAVES THE VALUE OF P UNCHANGED 

Now, let sys-Random be a system, like sys-2, which is functionally identical to 

sys-1 except for the addition of a procedure Rr of randomly acquitting, pre-trial, a fraction 

f of the defendants in the input set γ , all of whom, if given as input to sys-1 would go to 

trial and be vetted against the standard of proof. Let rγ  be the set of defendants who go to 

trial in sys-Random; rγ  is a sub-set of γ . Let rk  be the ratio of guilty to innocent in γ ; 

in other words let rk  represent the sys-Random quantity that is analogous to 1k  of sys-1. 

Let rAk  be the ratio of guilty to innocent in rγ ; in other words let it be the ratio of guilty 

to innocent of those who remain slated for trial after random acquittal has taken place. 

Let the remaining r-subscripted quantities pr , rG , . . . be, respectively, the quantities p, 
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G , . . . belonging to sys-Random. And let the r-subscripted difference quantities rk∆ , 

rp∆ , rG∆ , . . . be, respectively, 1kkr − , 1ppr − , 1GG −r , . . . . 

Now, if we assume that the input γ  to sys-Random is not affected by introduction 

of Rr , and remains the same as the input to sys-1 (the input is held constant), we have 

rkk =1  ( 0=∆ rk ).                                                 (4.3) 

Next note that for large enough γ  (associated with a Γ  taken over a large enough 

period of time t∆ ) the difference between the set γ  and rγ  is simply the total volume of 

defendants going to trial. Both sets of defendants will have, on average, the same kinds18 

of defendants in the same relative numbers. Thus, we have 

rAr kk = .                                                        (4.4) 

 Thus, if the defendants in the group randomly acquitted (in the set rγγ − ) are 

simply discarded from sys-Random, we would expect all characteristic ratios (m, n, and 

p) to be unchanged, i.e. rm∆ , rn∆ , rp∆  would each be zero. This is true because the 

defendants in rγ  receive the same designation of guilt and innocence by sys-Random as 

they would by sys-1. Of course, defendants in the group randomly acquitted are not 

simply discarded from the system, but, since their numbers are added only to the set of 

defendants found innocent, only those ratios related to this set will be affected. In other 

words, their numbers affect only mr and nr. Thus, in the case of random, pre-trial acquittal 

we have 

0=∆ rp .                                                      (4.5) 

                                                 
18 The “kinds” of relevant interest here are (1) the guilty who will be convicted, (2) the guilty who will be 
acquitted, (3) the innocent who will be convicted, and (4) the innocent who will be acquitted. 
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Thus we see that even a system that employs random pre-trial acquittal avoids 

increasing the value of p.  

4.2.2 THE R-CONDITIONS19 

Now notice that the random acquittal of sys-Random will reduce the number of 

innocent found guilty since there are fewer overall numbers of persons in rγ  than in γ . 

Thus 0<∆ rI . Therefore equation 4.1 holds for sys-Random. Given that the equality of 

equation 4.1 holds if and only if 0=∆ rp , it follows that  

1

1

pr

r =
∆

∆

I

G
.                                                     (4.6) 

Thus, the constraint represented by equation 4.1 can be re-written as 

r

r

I

G

I

G

∆

∆
≤

∆

∆
.                                                   (4.7) 

Now notice that γγ )1( fr −= , where  represents set size. Thus 

1)1( II fr −= .                                                  (4.8) 

Therefore, due to the principle of the conservation of actual culpability, the loss of 

innocent defendants found guilty must equal the gain in innocent defendants found 

innocent ( 1IfII ir += ), and we have 

11

11

II

I

f

fI
mr

−

+
= .                                                  (4.9) 

Now let sys-2 be a system in which R is some arbitrary rule or procedure having  

                                                 
19 This sub-section may be skipped for those who wish to avoid the Algebraic details. The next sub-section 
develops the R-Conditions graphically. 



 
20 
 
 
 

distributive effects. In this case, using the definition of m, I∆ , and the principle of the 

conservation of actual culpability, we can write20 

II

I

∆−

∆+
=

1

1

2

I
m .                                                   (4.10) 

Comparing equations 4.9 and 4.10, we find that 

2mmr =  if and only if 
1I

I∆
=f .                                (4.11) 

Note that, since the only constraint on f is that it be less than or equal to one, the 

condition on the left-hand side of the bi-conditional of 4.11 can always be met as long as 

the institution of R does not result in it being the case that 1II >∆ . But this could only 

happen if the net result of instituting R was an increase in the number of innocent found 

guilty, which would violate the assumption that R was distributive (in the sense in which 

that term is used throughout this paper). 

Further, note that from equations 4.5 and 4.7 we obtain  

rpp ≤2  if and only if 
r

r

I

G

I

G

∆

∆
≤

∆

∆
.                                (4.12) 

Now, from the Conservation Law we have 

r

rrr
p

mkn
1

)1( −+=  

and 

                                                 
20 Recall that, under Distributionism, I∆ will have a negative value; there is a decrease, not an increase, in 

the number of innocent defendants that are found guilty. Thus the vertical absolute value bars are required 
to put the equation in its given form. 
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222

1
)1(

p
mkn −+= . 

If we assume that the input γ  to sys-2 is not affected by the introduction of R, and 

remains the same as the input to sys-1 (the input is held constant), we have 

21 kk =  ( 0=∆k ).                                                 (4.13) 

Thus, if we let f take the value given in 4.11 so that 2mmr = , and if we use equations 4.3 

and 4.13, we obtain 

r

rr
p

mkn
1

)1(1 −+=  

and 

2

12

1
)1(

p
mkn r −+= . 

From these equations we see that 2nnr ≥ if and only if rpp ≤2 . Thus from equation 4.12 

we see that 

2nnr ≥  if and only if 
r

r

I

G

I

G

∆

∆
≤

∆

∆
.                              (4.14) 

Collecting together the salient facts given in equations 4.11, 4.12, and 4.14 we 

find that if the addition of a given distributive rule R (for which it will be the case that 

0<∆I ) to some system, sys-1, fails to change the input setγ  presented to the resulting 

system, sys-2, then sys-2 obtains an equally good or better value for any of n, m, and p 

than a system, sys-Random, which is functionally identical to sys-1 except that it 

employs the random, pre-trial acquittal of a 1II∆=f fraction of the defendants, if and 

only if  
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r

r

I

G

I

G

∆

∆
≤

∆

∆
,                                         (Condition I)   

if and only if 

1

1

p
≤

∆

∆

I

G
,                                         (Condition II) 

if and only if  

0≤∆p .                                         (Condition III) 

Conditions I-III are the sought after R-Conditions, the conditions which, if violated, 

produce a distributive system employing a distributive rule R that functions worse, by 

every quantitative measure, than a system employing random acquittal. 

4.2.3 GRAPHICAL SHOWING OF THE R-CONDITIONS 

The principles behind the above argument may, for further insight and clarity, be 

described in graphical form.  

Figure 7 plots exemplary values of m1 and n1 for some sys-1. Notice that these values 

intersect on a line in the m-n plane along which p takes the value p1. It will be recalled 

(see section 3.2) that such lines of constant p run parallel to the line of singularities. This 

line is shown dashed in Figure 7.  

Also shown in Figure 7 is a dark arrow that runs next to a portion of the line for 

which 1pp = . This arrow indicates the portion of the line that represents possible values 

that mr and nr may take on together. The quantities mr and nr may be chosen to assume 

any of these possible sets of values by appropriately choosing the fraction, f, of 

defendants inγ  that are randomly acquitted. As illustrated in Figure 7, if 0=f , there is 
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no random acquittal of defendants, and sys-Ransom is functionally identical to sys-1. 

Thus, in this case, 1mmr =  and 1nnr = . However, the larger the value taken on by f , the 

larger the values taken on by mr and nr. In fact, as 1→f  (f approaches 1) , ∞→rm  and 

∞→rn . Figure 7 illustrates this fact and also plots, as an example, values of mr and nr  

 
Figure 7. Illustration of fact that, by varying f, the value of mr of sys-
Random may be chosen to assume any value such that 1mm r > . The value 

of nr will always be such that 1ppr =  since random acquittal doesn’t affect 

the value of p. 
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for one case in which f is greater than zero. (Note that without further information we 

cannot say what value of f is required to obtain the values of mr and nr shown. Thus 

Figure 7 labels this value of f simply the “val. required.”) 

Finally, Figure 7 shows the region for which 1mm <  as shaded. This is done to 

illustrate the fact that this region is “off limits” for sys-Random and sys-2. Any change in 

any system that decreases the number of innocents who are convicted will increase m. 

Thus, since random acquittal and the implementation of distributive rules decrease the 

number of innocents who are convicted, rm  and 2m  will always be greater than 1m . 

Figure 8 illustrates the case in which a distributive rule or procedure has resulted 

in an increase in p. Figure 8 plots, as a dashed line, the line for which 2pp = . Notice that 

this line has been placed to the right of the line for which 1pp = . Recall that p increases 

for points nearer to the line of singularities. Figure 8 illustrates that, by choosing f 

appropriately, mr and nr can be chosen to lie in a region along the line for which 1pp =  

for which they will take on better values than those taken on by 2m  and 2n , respectively. 

The “top” of this region is bounded by the point on the line for which 2mmr =  and is 

obtained for a value of f given by 1II∆=f , as shown. Note that while random 

acquittal can only be employed to achieve a value of m which is greater than the value of 

1m , distributive rules and procedures are likewise limited in their ability to affect m, at 

least if they function to decrease the number of innocent erroneously convicted, as 

intended. Thus, it is always possible to choose a value of rm  which is at least as good as 

the value of 2m . Since, for the case in which p increases, the line along which 2pp =  is 
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Figure 8. The case for which 12 pp > . 

to the right of the line for which 1pp =  it will always be the case that for equal values of 

m, rn  will take on a better value than 2n , and there will be a region like that shown for 

which mr and nr will take on better values than those taken on by 2m  and 2n , 

respectively. Thus, by choosing to randomly acquit a fraction, f, of defendants inγ  such 

that mr and nr lie in this region, we can be assured that all of the characteristic output 

ratios of sys-Random are each better than the corresponding output ratios for sys-2. 
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Figure 9 illustrates the case in which a distributive rule or procedure has resulted 

in a decrease in p. In this case the line for which 2pp =  is to the left of the line for 

which 1pp = . Thus, it is not possible to choose mr and nr (by choosing f appropriately) 

such that they take on better values than those taken on by 2m  and 2n , respectively. By  

 

 
Figure 9. The case for which 12 pp < . 
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plotting, as an example, the values of 2m  and 2n  shown, Figure 9 illustrates that the line 

for which 1pp =  can be divided into three regions: A, B, and C. If  f is chosen such that 

mr and nr lie in region A then mr will take on a worse value than 2m  while nr will take on 

a better value than 2n . If  f is chosen such that mr and nr lie in region B then mr will take 

on a worse value than 2m  and nr will take on a worse value than 2n . And, finally, if  f is 

chosen such that mr and nr lie in region C (which is infinitely large) then mr will take on a 

better value than 2m  while nr will take on a worse value than 2n .  

Note that Figure 9 further drives home the point that the implementation of distributive 

rules and procedures cannot be justified solely by reference to their effects on either or 

both of the number of innocent acquitted and the number of guilty convicted. A value of f 

can always be found to ensure that sys-Random has a better value of m than sys-2, 

whether p is increased or decreased. Thus, we obtain Condition I, Condition II, and 

Condition III of the previous sub-section. 

 

5. AN UPPER LIMIT TO THE BLACKSTONE RATIO 

 Finally, it is time that I make good on a promise to identify an upper limit to the 

Blackstone ratio. Since the Blackstone ratio may be understood as the number of 

additional guilty that we should be willing to acquit in order to secure the acquittal of one 

innocent person, it tells us how high we should be willing to let the ratio IG ∆∆  go. 

However, given the principle of the conservation of actual culpability, G∆−=∆G  and 

I∆−=∆I . Thus the ratio also tells us how high we should be willing to let the ratio 

IG ∆∆ go. But we have seen that Condition II places a limit of 11 p  to this ratio if we 
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want to avoid creating a system that functions worse than sys-Random, which I think we 

surely do. Thus, it cannot be the case that we should be willing to let the ratio IG ∆∆ be 

higher than this limit. Thus it cannot be the case that the Blackstone ratio is greater than 

this limit. Thus we have the following: 

1

1

p
RatioBlackstone ≤                                            (5.22) 

It is now an interesting exercise to try to determine a value of the upper bound of 

the Blackstone ration for the United States. Kalven (1966) found that, according to U.S. 

judges, juries falsely convicted defendants about three percent of the time. Since the 

standard of proof is quite high it is difficult to know what this number means in terms of 

I. However, a survey by Huff (1996) found that U.S. lawyers and judges estimate that 

false convictions occur about .5 percent of the time. Thus we can use both of these 

numbers to give us a range. We have 005.03. to=
+ GI

I
. Using the fact that 

1
1

−
+

=
I

GI

p
, gives an upper limit to the Blackstone ratio that lies in the range of 32.3 

to 199.  

In addition, according to Risinger (2007, pp. 778-780) DNA evidence suggests an 

error rate of 3.3% to 5% for capital rape-murders in the United States in the 1980s. This 

gives an upper bound to the Blackstone ratio for capitol rape-murders that lies in the 

range of 19 to 29.3. Thus, for at least the case of capitol rape-murders in the United 

States, we appear to have reason to reject Benjamin Franklin’s (1785) claim that “it is 

better a hundred guilty persons should escape than one innocent person should suffer,” if 

that claim is taken to mean that we should be willing to acquit 100 additional persons 
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guilty of rape-murder to secure the acquittal of one additional person innocent of rape-

murder. At most, it appears that the United States should be willing to acquit 29.3 

additional persons guilty of rape-murder to secure the acquittal of one additional person 

innocent of rape-murder. 

 

6. EFFECTS ON THE OVERALL SYATEM 

6.1 The Relationship between the Criminal Justice System as a Whole 
and the Trial System 

At this point it should be noted that a similar analysis with respect to the criminal 

justice system as a whole, rather than with respect to the trial system within the criminal 

justice system, would leave us with a corresponding complete set of independent ratios 

from which all other possible ratios can be calculated. If we let Isys be the number of 

innocent in Γ  who are punished, Isys be the number of innocent in Γ  who are released, 

Gsys be the number of guilty in Γ  who are punished, and Gsys be the number of guilty in 

Γ  who are released, we have 

sys

sys

sys

sys

sys

sys

sys

sys

sys pand
G

n
I

m
G

I

II
=== ,, ,                                  (6.1) 

which, together with the ratio ksys (defined below), I will refer to as the sys-subscripted 

ratios.  

At this point it is worthwhile to set out the relationship between the sys-

subscripted ratios and m, n, and p in the following way. Since people are either punished 

by the criminal justice system through a plea bargain or through a guilty verdict at trial, 

and since people are either released from the criminal justice system through being 
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released without trial or through a not guilty verdict at trial, we have III
~

+=sys , 

III sys

~
+= , GGG

~
+=sys , and GGGsys

~
+= , where I

~
 is the number of innocent (in Γ  

but not in γ ) who enter a plea bargain, I
~
 is the number of innocent (in Γ  but not in γ ) 

who are released without sanction, pre-trial, G
~
 is the number of guilty (in Γ  but not in 

γ )  who enter a plea bargain, and G
~
 is the number of guilty (in Γ  but not in γ ) who are 

released without sanction, pre-trial. Thus, applying a little algebra gives us 
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Since an analogue of the principle of the conservation of material culpability 

holds at the level of the criminal justice system as a whole, an analogue to the 

Conservation Law can also be written for that system. If we let ksys be the ratio of guilty 

to innocent persons in the set of persons, Γ , who are brought into the criminal justice 

system as suspects, we have 

)1(
1

syssyssys

sys

mkn
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+=+ ,                                          (6.3) 

where the relationship between ksys and k is given by  

sys
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.                                (6.4) 

6.2 How the Basic Conditions Relate to Effects on the Overall Criminal 
Justice System 

 Now, the R-Conditions specify the conditions under which the application of a 

distributive rule may produce worse results at trial than those produced by the random, 
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pre-trial acquittal of defendants, for the case in which γ  is held constant. But how does 

this relate to the effects on the overall criminal justice system? In order to explore this 

question we need to refer to the results given in equation 6.2 

Consistent with the spirit of the assumption entertained above that the input γ  to 

sys-2 is held constant, let’s assume that the number of those who are released with 

punishment and the number of those who enter a plea bargain are, likewise, held constant 

for sys-2. This seems like a reasonable assumption since there appears to be little or no 

reason to think that in the case in which γ  is held constant the numbers of those who are 

released with punishment and the number of those who enter a plea bargain would be 

affected by the introduction of R. Those who are released are those whose cases appeared 

weak, while those who entered a plea bargain are those whose cases appeared strong. 

Those who go to trial are those whose cases are contested. If γ  is held constant, then the 

set of those whose cases are contested has not changed, and this implies that the apparent 

measure of the strength or weakness of a case has not changed. If this is the case, it seems 

unlikely that any of those whose cases seemed strong or weak before the introduction of 

R would, after the introduction of R, now seem weak and strong, respectively.  A similar 

comment holds for sys-Random. Thus let a similar assumption also hold for sys-Random. 

Under these assumptions we have rIII
~~~

21 ==  and rIII
~~~

21 == . Therefore, if we 

let f take the value given in 4.11, we have 2mmr = , and we see, from equation 4.8 and 

the definition of I∆ , that rII =2 . Thus, since III
~

+=sys , we have rsyssys ,2, II = . 

Using these facts together with the above results from equation 6.2, we have 
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Thus,  

2,, sysrsys mm = .                                                  (6.7) 

Further, 

2,, sysrsys nn ≥  if and only if 2nnr ≥ .                                  (6.8) 

Now, Γ  has been defined above as the set of people entering the criminal justice 

system. Of course, without a definition of the criminal justice system, as well as a 

definition of what it means to “enter” the system, this definition of Γ  is incomplete. 

Thus, unlike γ , which appears to be naturally well-defined (since the set of persons 

whose fate is decided at trial seems well-defined), there appears to be considerable 

leeway in choosing the definitions of (1) the criminal justice system, (2) “entering” the 

criminal justice system, and (3) Γ . Therefore, the question may naturally arise whether 

the criminal justice system is to be defined as (1) the system that disposes of those who 

are merely suspects of a crime, (2) the system that disposes of those who are arrested, or 

(3) the system that disposes of those who are arraigned, for example. However, it seems 

that whatever definitions are ultimately chosen, any criminal justice system that is to be 

assessed according to its quantitative “output” should be associated with an “input” 

reference set that is identical to the “input” reference set associated with another system 

to which it is to be compared. Otherwise, it appears that there is no unambiguous way to 
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compare the quantitative results of changing the rules of a system by comparing one 

system to another. Thus, the relevant definitions should be chosen such that Γ  is an 

“input” reference set against which two systems may be compared.  

In practice, choosing Γ  may be a matter of choosing a set of persons unlikely to 

vary with the particular rules under comparison. For example, in cases where police work 

is thought to be affected little, if at all, by the rules and procedures of court under 

comparison, Γ  may be taken as the set of people who are arrested. In cases in which the 

rules and procedures of court affect the set of people who are arrested, Γ  must be taken 

as another set, such as the set of suspects. If a set of people that is invariant under any 

change of rules, and that will allow any rule to be compared with any other is desired, it 

seems that the set of all people within a given jurisdiction could do the job. This set can 

be divided into the four types of people relevant for present purposes, i.e., the guilty who 

are punished, the guilty who suffer no punishment, the innocent who are punished, and 

the innocent who suffer no punishment. In this way two systems having different rules 

can be compared by comparing the way each system distributes punishment among the 

entire population of the jurisdiction. Of course, such a choice inflates the number of 

innocent who suffer no punishment unnecessarily, so a better choice may be available. It 

also requires that “entering” a criminal justice system be defined as being within a 

jurisdiction. This may appear to be a somewhat unusual definition, but it seems that 

definitions should be stipulated in a manner that best serves their purposes, and this 

choice seems to represent at least one possibility for Γ  that is affected little, if at all, by 

any rules and procedures of court under comparison. 



 
34 
 
 
 

For present purposes it seems that it need only be established that the quantitative 

comparison of the effects of rule changes is best accomplished (perhaps only 

accomplished) when Γ  is invariant under the changes in rules under comparison. Thus, 

whatever definitions are ultimately chosen, we can say that these choices will be, or 

should be, such that Γ  will be held constant between sys-1, sys-2, and sys-Random. 

Since “entering” the criminal justice system can always be defined as being within an 

associated jurisdiction, Γ  can always be chosen such that it is held constant between sys-

1, sys-2, and sys-Random. Thus rsyssyssys kkk ,2,1, == .  

It is interesting to note that the same result could have been attained from 

equation 6.4 and reasoning similar to that given above to justify the assumption that 

rIII
~~~

21 ==  and rIII
~~~

21 == . 

From equation 6.2, the analogue to the Conservation Law for the criminal justice 

system as a whole, and the above facts we have  
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Thus 

2,, sysrsys pp ≥  if and only if 2,, sysrsys nn ≥ .                              (6.10) 

 Now, from 6.7, 6.8, and 6.10 we see that sys-2 has values of msys, nsys, and psys  

that are better than those of sys-Random if and only if 2nnr ≥ . But this can only happen 

if and only if the R-Conditions are satisfied.  

Thus, we see that not only may the application of distributive rules produce worse 

results at trial, for the case in which γ  is held constant, than those produced by the 
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random, pre-trial acquittal of defendants, but if it does, then it also likely produces worse 

results for the system overall. 

6.3 The Case in which the Input γ  Varies 

 If the institution of a rule or procedure causes the input to a system to differ from 

what it would otherwise be, it becomes very difficult to calculate, a priori, the effect of 

that rule or procedure on the system. This holds for sys-Random as well as for sys-2. For 

the case of sys-Random, it is best if we continue to assume that the institution of Rr fails 

to cause the input to sys-Random to vary from that of sys-1. It is easy to imagine how this 

might be accomplished. We allow random acquittal to take place in sys-Random, but, 

through the suppression of records and, perhaps other means, we don’t allow anybody to 

find out about it. Thus prosecutors and defense attorneys and others involved in making 

the decisions about who goes to trial will not change the standards by which they make 

their determinations, even when Rr has long been in operation. Thus, the same people are 

slated for trial under sys-Random as under sys-1, and γ  is held constant for sys-Random. 

Note that the suppression of knowledge of Rr does not render sys-Random any more 

desirable than before. Thus we should still require sys-2 to perform better than sys-

Random under such circumstances and a comparison between the two will still be of 

interest. Note further that it is of little to no consequence whether we could successfully 

bring sys-Random into being. It seems that most of us would agree that even if we could 

bring such a system about, we would not want to, and we would want our actual systems 

to function better than such a system. 

With this in mind, it follows that all the results of the previous section up to, and 

including, equation 4.12 hold for the case in which the input to sys-2 varies. The 
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assumption that the input to sys-2 was held constant was not introduced until equation 

4.13.  

Since the Conservation Law always holds we have 
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Thus, if we let f take the value given in 4.11 so that 2mmr = , and if we use equations 4.3 

and the definition of k∆ , we obtain 
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From these equations we see that ( ))1(2 rr mknn +∆−≥  if and only if rpp ≤2 . Thus from 

equation 4.12 we see that 

( ))1(2 rr mknn +∆−≥  if and only if 
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 Thus we see that while the R-Conditions are still necessary and sufficient for sys-

2 to have equal or better values of m and p than sys-Random, it may be that these 

conditions fail to be one of either necessary or sufficent to guarantee that sys-2 has an 

equal or better value of n. They will fail to be sufficient when the quantity )1( rmk +∆  is 

positive since these conditions are now merely sufficient to guarantee that 
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( ))1(2 rr mknn +∆−≥ , and it may be the case that while this is true it is also true that 

rnn ≥2 . They will fail to be necessary when the quantity )1( rmk +∆  is negative since 

these conditions hold if ( ))1(2 rr mknn +∆−≥ , but it may be the case that 2nnr ≥  and yet 

these conditions not hold. 

 The question, then, is whether the quantity )1( rmk +∆  is likely to be positive or 

negative. Unfortunately, while mr is positive by definition, this appears to remain too 

difficult to forecast for the general case. The answer depends upon which of k1 and k2  is 

likely to be larger. And this seems impossible to divine. Distributive rules, in general, 

make it more difficult to convict. Thus, some of those defendants who would otherwise 

have been led to accept a plea bargain will opt to take their chances in court. This 

suggests that k2 will be larger. However, prosecutors will also be more willing to offer 

plea bargains, and some of the accused who prosecutors once thought worth taking to 

trial will now simply be set free. This suggests that that k2 will be smaller.  

 However, while sys-Random may or may not have a better value of n if the R-

Conditions are not met, it will certainly have better values of m and p. This should be of 

concern to those seeking to implement a distributive rule, especially when the reasons 

given for implementing that rule include a willingness to accept an increase in the 

number of guilty who are acquitted, and thereby an increase in n, in order to avoid 

convicting the innocent, thereby obtaining better values of m and p. 

Given the uncertainties introduced by a varying input it seems impossible to 

determine, generally, whether sys-Random will outperform sys-2 in its overall outputs. 

But there seems to be no reason to think that this uncertainty will generally weigh in 

favor of implementing distributive rules.  
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7.0 CONCLUSION 

The Law of Conservation of Material Culpability has been presented. From this 

law it follows that (1) the output ratios m and n, and their sys-subscripted counterparts, 

are not free to take on any positive (>0) values, and (2) since the implementation of a 

given distributive rule or procedure may produce results as bad or worse than the results 

obtained by random pre-trial acquittal of (a certain percentage of) defendants, it seems 

that those who wish to implement a given distributive rule or procedure are under an 

obligation to either allay fears that it does so (by collecting the appropriate data) or to 

convincingly argue for the value of taking a risk that it does so (absent appropriate data). 

Finally, an upper bound has been given for one interpretation of the famous Blackstone 

ratio. 
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