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ABSTRACT. The article is concerned with punishment as retribution. A number of 
reasonable assumptions concerning the punishment of criminals as well as the punish- 
ment of innocent individuals are made. These assumptions are consistent and from them 
a comprehensive 'justice map' is drawn. Several implications concerning justice are 
derived and there is an analysis as to where slack in the pursuit of justice is most likely 
to occur. It is then shown that all of the assumptions and consequently all the results 
can be derived from a simple utility maximization model. Throughout the paper, be- 
havior consistent with the concept of retribution is presented and there is some com- 
parison to other theories of punishment. More generally, the article can be seen as a 
building of a social welfare function. In contrast to other work on social welfare 
functions which begin with just methods of aggregating preferences, this article begins 
with just preferences. 

This article develops the concept of  retribution. Retribution is concerned 

with the notion of deserved and undeserved punishments and rewards. 
When an individual does something good, it is ' just '  that we reward him 

(i.e., rewards are due); and when he does something bad, it is ' just '  that 
we punish him. Phrases such as 'he got what was coming to him',  'he 

deserves to be punished' and 'he is paying his debt to society' are 
examples of  belief in retribution.1 

One objective of  this paper  is to show that retribution explains a con- 
siderable amount  of  behavior with respect to the punishment of  the 

guilty as well as of  the innocent. Although in some cases, similar behavior 

could be predicted by applying other approaches to punishment, in many 

cases the behavior can only be explained by retribution. A second ob- 
jective of the paper is to present a particular social welfare function. Like 
many  positive (i.e., predictive) theories, the theory of retribution 
presented here can also be seen as being normative (i.e., prescriptive). 

Thus the theory tells how a person who believes in retribution should act, 

suggests what qualities a system of retribution would have and derives 
the moral  implications and interrelationships f rom the philosophy of 
retribution. 

The article is organized along the following lines: In Sections I and I I  
a number  of  reasonable assumptions concerning the punishment of  
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criminals as well as the punishment of innocent individuals are made. 
These assumptions are consistent and from them a comprehensive 
'justice map' is drawn. Several implications concerning justice are derived 
and there is an analysis as to where slack in the pursuit of justice is most 
likely to occur. In Section III most of the assumptions, and consequently 
most of the results, of the first two sections are derived from a simple 
utility maximization model, and in Sections IV and V the utility model 
is used to derive further results concerning different crimes and different 
punishments. 

Throughout the paper, behavior consistent with the concept of retribu- 
tion is presented and there is some comparison to other theories of 
punishment. 

I. P U N I S H M E N T  OF C R I M I N A L S  

Let that punishment which fits the crime be denoted by pO (Note: 
letting the punishment fit the crime need not mean an eye for an eye.) 
The superscript in pO will be explained on p. 211. The greater (lesser) the 
punishment is than pO, the less the justice. Thus if the just sentence 
(pO) for a crime is 10 years in prison, it is more unjust to let a person 
stay 20 years in prison than 15. 

In mathematical symbols: 

(1) P is the punishment for a crime 
(2) pO is the punishment whichfits the crime 
(3) J = Justice; J (P) is a maximum at P = pO 

This can be seen in Figure 1. 

Justice 

t ~(P) 
pO Punishment 

Fig. 1. PF  ~ is the  p u n i s h m e n t  which fits the  cr ime;  as  IPF ~  P] increases, just ice 
decreases. Just ice = J (P) .  J (P )  is a t  a m a x i m u m  at  P = peo.  
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It should be noted that 'the punishment which fits the crime' is treated 
as a given. Although the article mentions several methods of determining 
this point, I make no serious attempt to derive it and leave the 'correct' 
derivation to others; instead, the punishment that fits the crime is dis- 
covered by either asking the decision-makers involved which is the correct 
punishment or by observing their behavior (revealed preference). This is 
the same approach used in all of economics as well as in theories of 
deterrence. For example, economists do not ask why a person prefers 
artichokes to asparagus nor do they tell him why he should- i.e., the 
utility function is treated as given. Similarly, the sophisticated model of 
deterrence gives lighter penalties to less severe crimes, the severity of the 
penalties being determined by the disutility of the crimes and by the 
probabilities of the criminals being convicted. 2 As a final example, Gary 
Becker's article on the economics of crime and punishment assumes a 
cardinal social utility function. 3 While some might argue that the more 
interesting question is what determines the utility function, and others 
might criticize these approaches for involving considerable difficulty in 
measurement, few would say that these approaches have not been useful. 
In the theory of retribution, the punishment which fits the crime is 
treated as given, and thereby the scholarly debate over the correct punish- 
ment is avoided; this is no more serious than the analogous omission 
when punishment is viewed as deterrence or as a means of maximizing 
social utility. 

(4) Let Jx(P) be the justice when X known criminals are not 
punished. 
Jo (P) then means that all the known criminals are punished 
and is a different function from Jlo(P) where 10 known 
criminals are not punished. 

It is very plausible to believe that the maximum justice that can be 
achieved is greater, the fewer the known criminals not punished. 

In mathematical symbols: 

(5) Let Jx(P) be at a maximum at pX. 
(6) Jx (pX) > Jr (P Y) for all X < Y. 

If a number of people are known to have committed a crime, but only 
a few are actually punished, our concept of a just punishment may 
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change. It can be argued that the proper punishment is then less than if 
all the known criminals were punished. E.g., an appeal for clemency is 
often made and sometimes granted on the grounds that when so many 
others get off scot-free, it is unfair to single out one person for such a 
strong punishment. This can be seen in the Calley court-martial. While the 
issue is quite complex, it appears that many feel that he is a scapegoat 
and it is unfair to punish him so severely when many others go free. 4 On 
the other hand, if all the others who committed 'war crimes' were 
punished, Calley's punishment would not be seen as being too severe. 
Similarly, the proscription against cruel and unusual punishment sug- 
gests that even the punishment which fits the crime is not acceptable if 
it is unusual. For example, capital punishment may be the punishment 
which fits the crime of murder, but the recent Supreme Court decision 
declared this punishment unconstitutional because it is so unusual. 

For ease of exposition, I will assume that the maximal justice is at pO 
whatever the number of known criminals punished. With a few exceptions, 
similar results would be obtained if it were assumed that the fewer the 
criminals punished the less (more) severe the optimal punishment. 

In mathematical symbols: 

(7) For all X, let pX = pO. 

6 and 7 can be combined to form Assumption I, 

(8) Assumption I (optimal punishment): 
x 0 PF=PF and Jx(pO)>Jy(P ~ for all X<Y. 

If there is no punishment, then justice is the same whether all or none of 
the criminals are punished. 5 

In mathematical symbols: 

(9) Assumption II (zero punishment): 
Jx(O) = Jr(0) for all X, Y. 

It is reasonable to believe that for almost any crime, there exists a 
punishment so severe that the society is more just, the fewer criminals it 
punishes, e.g., the criminal who has stolen a loaf of bread does not 
deserve to be put to death even if this is a good deterrent (there may be 
some crimes that are so heinous that even the most diabolical punishment 
is not severe enough). 6 
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In mathematical symbols: 

(10) Assumption III (severe punishment): 

There exists a severe punishment S such that 

J x ( S ) < J r ( S )  for all X <  Y. 

Three assumptions about three sets of points have been made. The first 
assumption was about the peaks of the justice functions - the fewer the 
known criminals punished, the lower the peak; the second assumption 
concerned zero punishment (a point to the left of the peaks) - whatever 
the number of criminals punished with 0 punishment, justice is the same; 
the third assumption concerned extremely severe punishments (a point to 
the right of the peaks) - the fewer criminals given extreme punishment, 
the greater the justice. 

I will now make the assumption that the functions connecting the three 
points are linear. 

(11) Assumption IV (linearity): 

for 0 < P < p  ~ 
[. Pe 

Jx(s)- l 
Sx (P) = Jx (pX) _ k s - P~ .J [P - P~] 

for P~ 

The mapping of these four assumptions can be seen in Figure 2. 
The standard methodological procedure suggests that the realism of the 

assumptions is irrelevant and that the assumptions need not be testable 
except indirectly- the only concern being whether they give insight. 
Thus the acceptance of the four assumptions presented here relies mainly 
on whether they generate interesting results. However, these assumptions 
are also capable of being tested and in addition the assumption of linearity 
is very robust (i.e., considerable departures from the assumption of 
linearity will leave the model intact). With regard to the second point, 
any set of justice functions which are monotonically increasing and whose 
differences are monotonically increasing until pO have properties which 
are consistent with the results presented here. The main reason for not 
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using this assumption instead of linearity is that monotonicity require- 
ments involve a different approach which loses considerable elegance 

gained by assuming some of  the conclusions of  the linearity approach. 

Like many logical systems, this one can be approached f rom many 
directions. 

Justice 

~ J z  (P) 

o po q s 

Punishment 
Fig. 2. Punishment: 0 < X < Y < Z. dx (P) is the justice when all except X criminals 

are punished with severity P. 

AI. at P =0, Jxf0)= Yx,(0) for aU X, Y 
AII. at P = PF ~ Jx(P) is at a max, Jx(PF ~ >Jy(PF o) for all X<  Y 
AIII. a t P = S ,  Jx(S)<J~,(S) forall X < Y  

at Q, Jx(Q)>Jz(Q)>Jr(Q)  although X < Y < Z .  

(Note: In Sections III, IV and V it is suggested that this result cannot take place, as the 
utility approach restricts Jx(P), Jy(P) and Jz(P) to intersecting at one point.) 

I t  is relatively easy to test whether assumptions I, I I  and I I I  accord 
with a person's notion of justice. The assumptions only involve ordinality 
and all that needs to be done is to ask the person which situation is the 
most  just (or observe his behavior). Linearity (IV) is a cardinal relation- 
ship and whether a person's justice function is linear or not can be deter- 
mined in the same way that cardinal utility functions are determined: by 
yon Neuman-Morgenstern lotteries, as justice is one element of  a utility 
function. 7 
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In order to best understand the interrelationships and implications of 
these four assumptions, it is useful to know the context in which legal de- 
cisions and moral judgments are made. Rarely, if ever, does one person 
have control over all the variables that are necessary to achieve the best 
possible situation. Punishment is no exception. Legislators, policemen, 
prosecutors and judges all participate in the legal process. Legislators 
can impose maximum and minimum sentences, but rarely do they have 
any control over who is convicted; policemen have some control over who 
is prosecuted, but they have no control over the severity of the punish- 
ment;judges sometimes have control over the severity of the punishment 
but rarely over who is prosecuted, and other times they have control over 
who is not convicted but little control over the severity of the punish- 
ment. Even if the government is seen as a unit, there may be lags in some 
areas of the legal system when there is a shift in moral values. And 
certainly, the individual who is making moral judgments concerning 
particular actions of the legal system must make these judgments in the 
context of the other decisions that have been made. As a result people are 
constantly forced to make 'second best' decisions. 

A considerable part of the analysis in this paper is concerned with these 
'second best' solutions. In some cases, the solutions are both obvious and 
straightforward. For example, if the punishment is less than pO, the more 
criminals punished, the more just the system, while in other cases the 
second best strategy is not at all obvious. For example, if the punishment 
is greater than pO, maximizing the number of criminals being punished 
is not the second best solution; and if the second best solution is to let X 
criminals go unpunished, letting Y instead of Z (X < Y < Z) criminals go 
unpunished may result in a decrease in justice (see Figure 2). 8 

Justice is only one element in a utility function and if the opportunity 
costs are too great, the optimal or second best solution may not be dis- 
covered or enforced (if it is known). Part of the following analysis will 
show the conditions under which this 'slack' in the pursuit of justice is 
most likely to arise. ~ 

The four assumptions yield a number of interesting relationships: 

A. If the punishment is less than the optimal (pO), the smaller the punish- 
ment the less the difference in justice between punishing many and a few 
of the known criminals. 
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(12) 

Proof.. 

(13) 

I f 0 < P < P ~  J x ( P ) - J r ( P ) ~ 0  for all X,Y. 

[+x(p3U ~ Jx(O)] 
Jx(P) - Jr(P) = Jx(O) + k PF P 

_ jr(o) _ [Jr(P~ Sr(~ p 

(14) =lJx(P~176 - as Jr(O)=Jx(O) 

by Assumption II. Since the expression in the brackets is a 
constant, as P ~ 0 so does 14. 

This series of proofs can readily be seen by looking at Figure 2. 
For any particular crime, the less P is than Pr ~ the more likely slack will 

develop in the government's prosecution of criminals. As P approaches 0, 
the government may not bother to prosecute the known offenders, as 
there is little increase in justice when more criminals are punished. 

There are, of course, other explanations: for example, the government 
may not be interested in prosecuting the crime in the first place. The use- 
fulness of the theory of retribution is that there is no need to rely on these 
ad hoc explanations. 

B. 

criminals punished, the greater the justice. 

(15) If 0<  P < pO, jx(p ) > J r (P )  for X < Y. 

Proof." 

(16) 

If the punishment is less than or equal to Pro, then the more known 

Jx(P)-Jy(P)=IJx(P~176 by (14). 

Jx(P ~ is greater than jy(pO) by assumption and both P and 
pO are greater than 0. Therefore the whole expression is 
greater than 0. 

It is interesting to compare this result with other approaches to punish- 
ment. Before doing so a word of caution must be made. There are con- 
siderable problems in comparing retribution to other theories of punish- 
ment since they are concerned with different variables. E.g., retribution 



P U N I S H M E N T  AS R E T R I B U T I O N  217 

is concerned with punishment in its relationship to crimes that have al- 
ready been committed; while deterrence is only concerned with punish- 
ment insofar as it reduces future crimes. 

Both Gary Becker (1968) and Gordon Tullock (1971) treat crime as an 
ordinary economic commodity; the main difference is that the criminal 
does not always pay for his purchase. If the criminal were always caught, 
the optimal punishment would be a fine equal to the marginal cost of the 
crime - the harm to the victim plus the cost of apprehending the criminal. 
In this way, if the criminal did purchase his crime and the fine were paid 
to the victim, both he and the victim would be better off. The easiest way 
to understand what transpires when the criminal is not always caught is 
to assume a linear utility function and zero cost of conviction. If the 
probability of being caught is 50~, then the optimal price is twice the 
cost to the victim. In this way the purchase of the crime by the criminal 
will leave society indifferent. When the punishments for other crimes are 
given, an exogenous increase in the punishment (fine) reduces the op- 
timal probability of being convicted. Otherwise the expected price 
(probability of being convicted times the fine) would be greater than the 
marginal cost to the victim and optimality conditions demand that price 
equal marginal cost. This is in contrast to punishment as retribution 
where any increase in punishment below pO has no effect on the optimal 
number of criminals being convicted - which is all of them; and if slack 
in retribution takes place, more criminals will be punished as the punish- 
ment increases towards pO. 

Two reasons for the different results may give insight into the two ap- 
proaches. Retribution sees crime as a moral sin, while in the economic 
model, committing a crime is not necessarily bad. In fact, as shown 
above, if the punishment (fine) is exogenously increased, society will try 
to encourage more crime by decreasing the probability of capture as this 
increases total social income. The second reason for the different results 
is that like most economic models, minimizing social loss of income ig- 
nores questions of income distribution. Thus implementation of the theo- 
ry may result in an a posteriori income distribution which is very unfair, 
as the convicted criminals have to pay for the purchase of crime by those 
who remain free. In contrast, retribution is concerned with the distribu- 
tion of punishment and does not allow one man to be burdened with the 
sins of others. 10 
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C. If the punishment is greater than pO, the greater the punishment, 
the greater the justice of punishing a few of the known criminals minus the 
justice of punishing many of them. 

I f P > P r o  [ J r ( P ) - J x ( P ) ] ' [  as PT ,  Y > X .  (17) 

Proof." 

(18) 

(19) 

F j  r (pO) _ Jr (S) 1 
J r (P)  - Jx(P) = jr(pO) _ k -S :-P~ ][P - pO] 

- 

- Jx (pO) + k s - PF .J 

= {jr(pO) _ jx(pO) + pO [JY(P~ - Jr(S) - Jx(P~ + Jx(S!l} + 
k 

+ p [.Jx(P ~ -- Jr(P ~ + Jr (S)  -- Jx(S)]. 

C 

K is a constant. C is a constant greater than 0 as Jx (pO)> 
> J r ( P r  ~ ) by optimal punishment assumption and J r ( S ) >  
>Jx(S) by severity assumption. Therefore as P T, so does 

COROLLARY. For any particular crime, as the punishment increases 
beyond pO, the optimal number of criminals not punished increases. 

This is in contrast to any punishment less than pO, where it is always 
more just to punish more criminals. Thus if the punishment is felt to be 
too severe, fewer criminals will actually be convicted. There is evidence 
to support this view. For example, when Virginia increased the penalty 
for drunken driving to a mandatory one-year loss of the person's driver's 
license, juries became less likely to convict. This is because in our society 
the loss of a driver's license is a severe punishment (Virginia Law Review, 
1967). In the reverse direction, in California the reduction from a felony 
to a misdemeanor for possession of marijuana seems to have resulted in 
more convictions. Evidently, marijuana users did not 'deserve' a felony 
punishment. 
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D. 
punishment will have on justice. 

The fewer known criminals punished, the less effect a change in 

For 0 < P < pO, 

(20) 

Proof." 

(21) 

for X < Y. 

: = PF Jx(O) 

Jx (pO) _ Jx (0). 
po 

X ~, Jx(P~ ~, . ~ ~. a s  

The proof is similar for P i> po. 

The fewer criminals punished, the more likely that there will be slack 
in the system, i.e., the more likely that the government will not choose the 
optimal po. This is because the fewer criminals that are punished, the 
less change in justice any change in the severity of punishment will have. 
The government need not be so careful, as the consequences are so slight. 
This may account for the fact that societies which punish few criminals 
often have greater extremes in punishment than societies which punish 
more criminals. E.g., in Russia 'economic speculation' can result in death 
but few speculators are punished (this would also be predicted by the 
economic theory of punishment). If the punishment for speculation were 
reduced, there would be little increase in justice. On the other hand, if the 
number of criminals punished were increased, any change in punishment 
would have a large effect on justice, and therefore the country would be 
more careful in deciding the severity of the crime. 

Obviously much of this can be explained in terms of different cultural 
attitudes towards speculation, but it is not necessary to resort to the ad 
hoc explanation of cultural differences. Furthermore, slack in retribution 
suggests that societies which punish few of their criminals would have 
punishments which greatly differ (either more or less severe) from the 
average punishment for that crime, while countries which punish many 
of their criminals would have punishments which only slightly differ from 
the average for that crime. 
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E. By a natural extension of the lines to the left (Figure 2) of zero 
punishment, it is clear that if we reward known criminals, the fewer 
criminals we reward, the more just the system. 

(22) 

Proof" 
(23) 

For P < 0, Jx(P) < Jr (P) ,  X < Y. 

Jx(P)-Jr(P)=[Jx(P~176 by 16, 

for X <  Y, the term in brackets is >0. I fP  <0, then the whole 
expression is < 0 and therefore J r  (P) >.Ix (P). 

One method of rewarding a criminal is to give him 'psychic' income, 
e.g., the notoriety given Dillinger and Billy the Kid. A society with many 
criminal heroes would be less just than one with few of them. 

F. As P increases beyond pO, the maximum justice that can be achieved 
(jm,x(p)) decreases at a decreasing (or constant) rate. I.e., if P is only 
slightly greater than pO, when P increases, the decrease in justice is very 
great; but if P is much larger than pO, when P increases the decrease in 
justice is only slight. 

(24) Let jmax (p) be the optimal justice than can be obtained at P. 

(25) F o r P '  > P > pO, jmax(e) > jmax(e,), and 
jmax(p)  -- jmax(p .~. A) ~ jmax(p,)  - jmaxfe ,  + A). 

Proof For P > pO, the greater the P, the greater the optimal number 
of criminals not punished (by corollary to C); and the greater the number 
of criminals not punished, the less steep the slope (by D). t t  

It is reasonable to believe that if the punishment is pO, then the reduc- 
tion in justice when X instead of X + 1 known criminals are punished is 
not greater than the reduction in justice when Y (Y > X) instead of Y + 1 
known criminals are punished. In the extreme case, the difference in 
justice between punishing every known criminal and every known 
criminal except one cannot be less than the difference in justice between 
punishing one known criminal and punishing none. See Figure 3. 
This follows from the earlier argument that the optimal punishment 
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may decrease when fewer criminals are punished. Thus when twice as 
many criminals are punished at pO, justice not only increases because the 
number of criminals punished is doubled, but also because the punish- 
ment (pO) itself is more just as more criminals are punished. 

Justice A 

i 0 known criminals ~ 

i 
i 1 known criminal 

not punished 
I 
I 

Punishment 

Fig. 3. A -- B is not less than B--  C. 

(26)  Assumption V: 

I f P  = eo and X < Y, then Jy(P ~ - Jy+I (P  ~ <~ 

<.. Sx(P ~ - j x  +l(e~ 

If P = pO, the fewer the known criminals caught, the less the change 
in justice when one more (or less) criminal is not punished. 

II. PUNISHING THE INNOCENT 

The approach outlined above can be extended to the question of the in- 
justice of punishing an innocent person. If innocent individuals are 
punished, then the greater the punishment and/or the more people 
punished, the less the justice (see Figure 4). 

(27) Let the injustice of punishing an innocent person be I = 1 x (P), 
where X is the number of innocent people punished and P is 
the severity of the punishment. 
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Less Injustice 
0 Punishment 

io(~ ) q 
- -  io(V) 

Less Justice 
More Injustice 

Fig. 4. The greater the P, and/or the greater the number of innocents being punished, 
the more the injustice. By Assumption VII, S -- R >I R -- Q. There is also injustice in 

rewarding a person who does not deserve it (P < O). 

The greater the injustice the larger the L I is treated here as being posi- 
tive. The larger (more positive) injustice, the less the justice. 

(28) Assumption VI: 
Ix(P) is an increasing function of X and a positive linear 
function of P for P >0,  with Ix(O)=Ir(O) for all X =  Y. 

Once again, the assumption of linearity is not critical. For example, 
any family of functions Ix (P) = b (X) f (P), where f (0) = 0, b (X)/> 0, and 
where both of these expression have positive first derivatives, b has a 
non-negative second derivative and f has a non-positive second deriva- 
tive, will yield the same results. 

G. The smaller the punishment, the less the difference in justice be- 
tween punishing a few and many innocent individuals. 

(29) Ix(P) - I t ( P )  -~ 0 as P -~ 0, for all X, Y. 

This result and the notion of slack may explain why governments ap- 
pear to care little about punishing the innocent when the punishment is 
small: when there is little difference in justice between punishing a few 
and many innocent individuals, the government need not be so diligent. 
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Some examples may be the right to a public defender and to trial by jury, 
which are not granted for minor crimes. 

It is reasonable to believe that the difference in justice between Y inno- 
cent people being punished and Y+ 1 innocent people being punished 
is not less than the difference in justice between X innocent people being 
punished and X + I  innocent individuals being punished (X< Y). I.e., 
the injustice done to the tenth innocent person is as great as the injustice 
done to the first individual, for he does not suffer any less. 12 

(30) Assumption VII 
[ lx+l( f )  - I x ( f ) l  <~ [ I r + l ( P ) - I r ( P ) ] ,  for X < Y .  

If assumptions I-VII hold, and if at P = pO, it is more just to let X more 
criminals go free than to punish Y more innocent individuals, then for all 
punishments it is more just for KX (K > 1) more criminals to go free than 
for K Y  more innocents to be punished. 

(31) THEOREM I: I f  assumptions I-VII hold and Iz+r(P ~ - 
- I z ( P  ~ > Jw(P ~ - Jw+x(P~ then Iz +Kr(P) - Iz(P) > 
> Yw(P) - Jw +Kx(P). For all K >  1, P >0.  Z, W being the 
initial number of innocents being punished, and the initial 
number of guilty going free, respectively. 

Proof. The difference between punishing all the known criminals except 
W and all except W +  X(viz., Jw(P)-Jw+x(P))  is at a maximum at 
Pv ~ (Refer to Figure 5.) When punishment increases beyond this point, 
[Jw(P)-Jw +x(P)] decreases. On the other hand, the difference between 
punishing Z + Yinnocent and Z innocent increases as P increases. There- 
fore if it is better to let X more criminals go free than punish Y more in- 
nocent individuals: when the punishment is pO 

(i.e., - Iz(P ~ + Sw+x(P ~ > -- Iz+ y(pO) + jw(PO)), 

then it is better to let X more criminals go free than punish Y more inno- 
cent when the punishment is greater than pO. For punishments less than 
pO, the difference in justice between punishing all the criminals except W 
and all the criminals except W + X is 

Jw (pO) _ jw  + x (pO) 
P po 
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Justice 

JQ(P) 

0 

Punishment I (P) 
0 0 

Iy(P) 

. ~ ~I2y(P) 
Injustice 

I3y(P) 

Fig. 5. 

and the difference in injustice between punishing X + Y innocent and Y 
innocent is 

Iz + r (Pr ~ - Iz (Pro)= p .  
eo 

Therefore if it is more unjust to punish Y more innocent individuals than 
to let X more criminals go free when P is pO, the same holds for P < Pro. 

As noted above, when P = P r  ~ the additional injustice of  punishing 
K +  1 instead of K innocent individuals is at least as great as punishing 
K instead of  K -  1 innocent individuals, while the reduction in justice of  
not punishing ] + 1 instead of ] known criminals is no more than the 
reduction in justice of not punishing J instead of J - 1 known criminals. 
Therefore when P = Pro, if it is more just to let X more criminals go free 
than punish Y more innocent, it must be more just to let 2X more crimi- 
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nals go free than punish 2 Y more innocent. The rest of the proof proceeds 
as before. 

This proof suggests that if the proper judicial procedures are chosen 
when the punishment fits the crime, the safeguards built into the system 
to protect the innocent should not be weakened no matter what the 
punishment and no matter how many criminals go free (as long as the 
alternative, punishing more criminals, must be accompanied by a pro- 
portional increase in the number of innocent people being punished). 

The choice between letting X more criminals go free or punishing Y 
more innocent individuals has just been analyzed. The opposite perspec- 
tive can also be used. Society may have a choice of punishing X criminals 
and Y innocent people, or 2X criminals and 2Y innocent people, e.g., in 
a mass demonstration in a public place where not everyone present has 
committed an illegal act, the police have a choice of arresting no one (in 
this case neither the guilty nor the innocent will be punished), of arresting 
a few (in this case there is a chance of some innocent as well as some guilty 
being punished) and of arresting everyone present (in this case there is a 
chance of many innocent as well as many guilty being punished). 

I will now show that the most just decision is either to arrest all or 
none of those present but never just a few. 1~ These results hold under 
slightly more restrictive conditions than have held previously. Assume 
that Assumption VII holds with equality. 14 

(32)  I x + l ( P )  - I x ( P )  -- I r + l ( P )  - I t (P).  

If the number of innocents punished is doubled, so is the injustice. In 
contrast, Assumption V states that the increase in justice when 2X in- 
stead of X criminals are punished is greater than the increase in justice 
when X instead of 0 criminals are punished. Thus if the increase in justice 
of punishing Xcriminals is greater than the decrease in justice of punishing 
Y innocent, then the increase in justice of punishing 2X criminals is 
greater than the decrease in justice of punishing 2Y innocents. So if it 
pays to punish a few criminals with the concomitant risk of punishing a 
few innocent individuals, then it pays to punish all the criminals with 
a proportional increase in the number of innocents being punished. 

But even if it does not pay to punish a few criminals, it may pay to 
punish them all. This is because the justice of punishing more criminals 
grows faster than the injustice of punishing more innocent individuals, 



226 DONALD WITTMAN 

Justice 

4 E 

0 Io(p ) F 

Innocents ~4 k~) ~ I 

Iniustice P u ~ n i s  hed J 

Fig. 6. In this example there are four criminals. If for every criminal punished, one 
innocent is punished, then eight people will be punished because this is the most just 

solution. A --E > J  --F even though D --E < G--F. 

e.g., in Figure 6 there are four criminals. If  for every criminal punished 
one innocent is punished, the increase in justice of  punishing one criminal 
instead of 0(D - E )  is less than the increase in injustice of  punishing one 
instead of 0 innocent individuals (G - F ) .  As more criminals are caught, 
the increase in justice increases rapidly while the increase in injustice of 
punishing more innocents remains the same. Consequently it is more just 
to punish all four criminals and to punish four innocent people than to 
punish no one (i.e., A - E > J - F ) .  

III. UTILITY FUNCTION 

In the previous two sections, the axiomatic approach isolated the key 
variables and gave considerable insight into the concept of retribution. 
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In this section I show that the assumptions made can be derived from a 
simple utility function; and consequently the analysis of punishment as 
retribution need not involve any assumptions that are not ordinarily made 
in decision-theory. This should make the concept of retribution more 
acceptable, as it ultimately relies on fewer assumptions than were made 
earlier (with the previous assumptions now being implications), and be- 
cause the assumptions that are made are typical of those made in econom- 
ics. Furthermore, the fact that the utility approach produces virtually the 
same results means that the analysis in the first two sections can be ap- 
plied to other areas besides punishment. 

It is assumed that the utility function is of the following form: 

(33) U (P, X, Y) = ( N -  X)  J* (pO _ p )  + XJ* ( p O _  0) + 
+ I:1(P - O) = Jx(P)  + I t (P) .  For notational convenience 
when Yis fixed or assumed to equal 0, U (P, X, Y) = U(P, X). 
Where N is the number of criminals; pO is the punishment 
which fits the crime i; J* (pO _ p)  is the justice function. 

A J* A2J * 

A IP ~ - P[ < O, A Ie ~ - PI 2 >~ O, 

X is the number of criminals not punished; 
Y is the number of innocents punished; 
1 ( 0 - P )  is the injustice function, I (0)=0,  and 

AI AZI 
- -  < 0 ,  t > 0  15 
A 10 - P[ A l0 - p[2 �9 

Here injustice is negative utility. As the injustice becomes 
greater, I becomes more negative. 
Note that (N - X ) J * ( P  ~ - pO) + X j , ( p O  _ O) = 

= ( N  - X)J*(O) + X J * ( e  ~  = Jx(er,)  ~ Jx(O). 

In other words, there is an optimal punishment and the farther away the 
punishment is from the optimal, the less the justice. The utility function 
is the weighted sum of the justice at P and the justice at O. 

Using the language of decision theory, for each case (innocent or 
guilty), there is a different target and a different loss function. The utility 
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function is a weighted sum of the loss functions. Other schemes are also 
consistent with the results: 

for example, U (P, X)  = J * ( [ N - X ]  IP~ - P[ +XIP~ 
Simpler schemes such as U ( P , X ,  Y ) = [ N - X ] J * ( P ~  

x J * ( P ~  where J*(O)=O, are also possible. W is 
greater than 1 and means an incorrect punishment is weighted more heavily 
when the person is innocent. For this formula, all the results except pos- 
sibly D, F, K hold whatever the sign of  the second derivative of  J*  with 
respect to P. 

It is easy to see that this utility function satisfies all the previous as- 
sumptions except linearity (in some cases the former inequalities (~<) 
hold with strict equality). 

(34) A t P  pO, d U ( P , X )  _ J * ( 0 ) +  * 0 = = J ( P r , )  < O, 
OX 

because J*  decreases as [P~  I increases. Assumption I. 

(35) At P = 0, U (P, X) = [U - X + X] J* (pO _ 0), 
and therefore U (0, X) is independent of X. Assumption II. 

Let S be a value of P such that S - pO > pO _ 0. Then 

(36) aU(P, X)  �9 o 
OX - J (PF, -- S) + J * ( P ~  _ 0) > 0. 

Assumption III. 
(37) v (e  ~ X)  = (N - X)  J* (0) + x g *  (pO), 

~2 V (pO, X) 
= 0. Assumption V. OX 2 

Assumption VII also holds with strict equality. 

In the following sections, the utility function is used to derive further 
implications. Section IV will be concerned with different crimes and 
Section V with different punishments. 

IV. D I F F E R E N T  CRIMES 

The conclusions reached above are not independent of the nature of the 
crime. For each crime there is a different punishment deemed appropriate. 
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In general, the greater the disutility to the victims, the more severe the 

punishment necessary to fit the crime. 16 Some of the issues can be brought  

out in a discussion of two distinct crimes. It  is easiest to compare the fol- 
lowing situation: A society where the criminals are robbers and a 

Justice A A' 

~(P) 

i M 
I o (P)  

pO pO 
F R F M 

Fig. 7. Different crimes. 
3x~(P)  Justice in the society with murder. 
.lx R (P) Justice in the society with robbery. 
JxR(P) > J x ~ ( P )  for P < PF~ ~ 
Yxa(PeR ~ -- JzR( PeR~ < JxM (Pe~ O) -- JyM (pe~o) for X < II, i.e., 
A ' - - B ' >  A--  B. 
J~ 'R(P)- -JxR(P)>Jz~(P)- -JxM(p)  for P>Px ,~  ~ and Y > X .  
Jrn(P) - -Jxn(P)<YY~(P)- -Jx~(P)  for P<PF~ ~ and Y > X .  
OJxM/OP <~ OJxl~/OP for P < PFR ~ and p > pF0.  

Notice that with the utility approach there are only two points of intersection. 

society where the criminals are murderers - in each there are n criminals. 
Both societies have the same scale of  retribution. It  will be useful to refer 
to Figure 7. 

Using the utility function presented in Section III ,  the following rela- 
tionships become apparent:  
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H. For any given punishment less than the punishment which fits the 
crime of robbery, there is less justice in the society whose criminals are 
murderers; on the other hand it is possible that for a given punishment 
greater than the punishment which fits the crime of murder there is 
greater justice in the society whose criminals are robbers. Without loss of 
generality, assume that there are no innocent individuals punished. 

(38) 

(39) 

Then let uM(p,  X)=JMx(p)= [ N - X ] J * ( P ~  - P ) +  
+ X  J* ( p O _  O) be the justice function for the society whose 
eriminals are murderers, 

and let UR(P, X ) = J ~ ( P ) =  [ N - X ]  J * ( P ~ 2 1 5  
• J* (P~ R -  0) be the justice function for the society whose 
criminals are robbers. 

(40) 

Proof. 
(41) 

jR (p) > jM (p) for P < P ~  R. 

For P < Pr~ 
jM (p) = [N - X] j ,  (pO _ p)  + X j ,  (pO r _ O) < 

< [N - X] J* (BOa - P) + X J* (P~ a - 0). 
Because J*  decreases as the term within the parenthesis in- 
creases and p O  is closer to P and 0 than P~ is to P and 0. 

I. If  the punishment fits the crime, then there is a greater decrease in 
justice if X known murderers are not punished than if X known robbers 
are not punished: 

(42) 

Proof 

(43) 

jg  (pOR) _ j~  (pOR) < jM ( p O )  _ jM(pOM) ' X < r .  

R 0 R 0 _ = j (P~ .  --POR) + Jx(P~R) J~(P~R) [ N - X ]  * o 

+ X J* (P~ R -  O) - [N - Y]J* (F~ FoR) -- Y J* (P~ R -  O) = 
= [ Y -  X] J*(O) + [X - Y]J*(PrR - O) < 
< [ Y -  X] J*(O) + [X - Y ]  J*(P~ - O) = 

M 0 M 0 = JY (Pr~),  Jx (PF~) - 

because [ X - Y ] < O  and J*(P~176 by 
assumption. 
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When the punishment fits the crime, the less severe the crime, the more 
likely slack will develop for the difference in justice in punishing one more 
(or less) criminal is smaller. This probably explains why governments do 
not care about prosecuting all the known criminals of petty crimes - the 
decrease in justice is very slight. These results coincide with the facts as 
well as with punishment as deterrence and with the economic approach 
to punishment. 

J. For any given punishment greater than PO x, punishing one less 
criminal results in a lesser decrease (or greater increase) in justice for the 
society whose criminals are robbers than for the society whose criminals 
are murderers: 

(44) J~ (P) - J~ (P) < J~ff(P) - J ~  (P) ,  for P > P~ M 

and Y >  X.  

P r o o f  

(45) 

(46) 

(47) 

J~(P)  - J~ (P)  = [ Y -  X] J * ( P ~  R - P) + [X - Y] x 

• 1 7 6  R - 0 ) < [ Y - X ] •  
• j ,  (pO _ e )  + [X _ y] j *  (pO _ 0 ) = J M ( p ) _ J ~ ( p ) .  

[ Y -  X] J* (P~ - P) < [ Y -  X] j ,  (pO _ p); 
as J*(P~ R - P ) < J * ( P ~  x - P )  for P>Pv~ 
and X < Y, 

[X-  YIJ*(P~ _ O ) < [ X _ r l J * ( p O  _0) 
�9 r J * ( P ~  R - O) > j , ( p O  _ 0); 

the latter inequality holds by assumption. 

K. For any given punishment less than pO,  the decrease in justice of 
punishing one less criminal is not more for the society whose criminals 
are murderers than for the society whose criminals are robbers: 

(48) j~  (p) _ jR (p) > jM (p) _ jM (p) for P ~< P~ R 
and Y > X. 

Proo f  

(49) J~(P)  - J~ (P)  = [ Y -  X] J* (P~ R - P) + [X - Y] x 
• j , ( p O  _ 0 ) = [ Y _ X l [ J * ( p O  _ p) _ j*  (FOR _ 0)] 
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(50) 

(51) 
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> / [ Y - Z ] [ g * ( P ~  _ p) _ j* (pO _0)]. 

By assumption that second derivative I> 0 
= jx~ (p)  _ jM (p)  

V. D I F F E R E N T  P U N I S H M E N T S  

So far the analysis has been in terms of a choice between a punishment 
P and no punishment. In this section, I will analyze the effect of a choice 
between two punishments - P1 and P2. It is obvious (see Figure 8) that 
all the proofs that held for P and 0 hold for P1 and P2 with only a slight 
modification. 

(52) 

and 

(53) 

Jus tic e 

L. The closer P1 ( or e2) is to pO, the greater the justice and the less the 
decrease (or greater the increase) in justice when one less criminal is 
punished at P2 (P1). 

60 [[N - -  X] J* (pO _ P1) + X J* (P~ r - -  P2)] 
< 0 ,  i = 1  or 2. 

IP ~ - P,I 

82 [[N - -  X] J* (pO _ P1) + X J* (pO _ P2)] 
< 0  

a[pO _ P2I aX 

0 P1 

~ PI) +XJ*(PO-P2) 

\~ * O * ~0_. 
NJ (PF-PI)+OJ (rF-~2) 

=NJ (P~-PI)+OJ (pFO-o) 

PF 0 Punishment 

Fig. 8. Different punishments. 
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and 

(54) 
a 2 [[N - X]  J* (pO _ P1) + X J* (pO _ P2)] 

e I P  ~ - P l l  a ( N  - x )  

The proof is obvious. 

< 0 .  

The utility approach is also capable of handling more than two levels 
of punishments without difficulty. 

VI. F I N E S  

Just like the optimafity results in economics, the economic theory of 
punishment equates marginal benefits to the criminal with marginal costs 
to the victim in order to achieve an optimal outcome. It should not be 
surprising then that this approach suggests that the rich and poor pay the 
same fine, for economics ignores income distribution when discussing 
efficiency. Most people believe that the rich should pay a higher fine. This 
is probably because they hold either the retributionist or the deterrent 
view. A bigger fine is needed to deter the rich than the poor; and in order 
to equate the punishment to the crime, a bigger fine is needed for the rich. 

VII .  C O N C L U S I O N  

This article has explored the concept of retribution, as distinct from deter- 
rence, rehabilitation and other rationales for punishment. While the con- 
cept may appear to be quaint to some, the article has shown that retribu- 
tion predicts a considerable amount of behavior. Furthermore, as can be 
seen in the following three examples, retribution explains certain cases of 
failure by other approaches to punishment. (1) There are some crimes, 

like being a litterbug, which are hard to detect and thus there is a very 
small probability of being punished. In these situations, maximizing 
deterrence or minimizing social loss of income would suggest that the 
fines be extremely high, yet it is unlikely that anyone has been fined as 
much as one thousand dollars for throwing a beer can along the highway. 
The reason is that it would be unjust to punish a person so severely for 
such a minor crime. (2) Although armed robbery is a more serious crime 
than burglary, the probability of being apprehended and convicted for 
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robbery is much greater as the victim is a witness. Minimizing social loss 
of income would probably indicate a greater punishment for burglary, 
yet this is not the case, for then the punishment would not fit the crime. 17 
(3) The proscription against punishing the innocent is not terribly strong 
in those approaches which maximize deterrence or minimize social loss of 
income. Punishing the first-born child of the criminal may be an extremely 
good deterrent, and mistakenly fining an innocent person involves little 
social loss of income. In an attempt to partially overcome this problem, 
John Harris (1970) incorporated into the economic model a loss of utility 
when an innocent person is punished. This means that it is unjust to 
punish an innocent person (one who does not deserve punishment), but 
that it is not unjust to punish a criminal (a person who deserves it). This is 
one element in the concept of retribution and once we allow one moral 
externality to be incorporated into a social utility function, there is little 
reason not to incorporate the others. 18 These examples should also show 
that retribution cannot be said to be a more cruel or inhumane approach 
to punishment than deterrence. 

Under certain circumstances, the other approaches to punishment may 
be seen as special cases of retribution, as they lead to identical results. If 
the costs of detection are low, there is an egalitarian income distribution, 
and the fine which fits the crime is equal to the harm done to the victims, 
then the fine which fits the crime is the optimal (i.e., efficient price) fine in 
the economic model and in both cases all the criminals will be prosecuted. 

The concept of retribution was shown to incorporate a number of 
ideas. E.g., if the punishment is greater than the punishment which fits 
the crime, the greater the punishment the fewer the optimal number of 
criminals punished; and when fewer of the known criminals are punished, 
the less the optimal punishment. 

Three points made in the article are worthy of major emphasis. First, 
as more criminals are punished (i.e., the better our police detection sys- 
tem) the more sensitive justice is to the nature of the punishment. In 
other words, a call for improved technology rightly should be accompa- 
nied by careful consideration of the penalty structure. Secondly, when 
punishments are more or less 'appropriate' and when society accepts that 
it is more just to let X criminals go free than to punish Y innocent men, 
this concern with the 'rights of the accused' is proper and just whatever 
the level of punishment. And third, if it is more just to let ten criminals go 
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free t han  punish  one innocen t  person,  i t  is more  jus t  to  let  20 cr iminals  

go free than  pun i sh  two innocen t  people .  

This  w o r k  can  be seen no t  only  as be ing  concerned  wi th  pun i shmen t  

bu t  also as a bu i ld ing  o f  a social  welfare funct ion.  W h e n  people  real ized 

tha t  there  was no  one t ru th  or  ph i l o sophy  tha t  they  could  appea l  to,  they  

became interes ted in jus t  me thods  o f  aggregat ing  diverse beliefs. The rise 

in the  bel ief  in  democracy  is an  example ,  bu t  the  work  o f  Kenne th  A r r o w  

(1963) and  others  has  been  a severe b low to  those  who believe tha t  we can  

find a jus t  me thod  o f  aggrega t ing  ind iv idua l  differences. So maybe  i t  is 

t ime for  the p e n d u l u m  to swing back :  N o t  to  s tar t  o f fwi th  a jus t  me thod  o f  

aggrega t ing  preferences,  bu t  to  s tar t  off wi th  jus t  preferences.  

Outs ide  o f  the  concepts  connec ted  wi th  Pare to  opt imal i ty ,  economic  

theo ry  has  p rov ided  few m o r a l  precepts .  The  impl ica t ions  concern ing  

just ice  and  deserved pun i shmen t  and  rewards  tha t  can be der ived f rom 

the ut i l i ty  funct ion  presented  here hopefu l ly  will  give greater  texture  

than  the steri le s ta tement  tha t  marg ina l  benefits should  outweigh 

marg ina l  costs. 

Department of Economics, 
University of California, Santa Cruz 

NOTES 

* I would like to thank David Kaun and Richard Posner for their comments. 
1 Retribution should not be confused with revenge: For philosophical justifications of 
retribution see Armstrong (1961), Mabbot (1939), Lewis (1949), and Mundle (1954). 
There are other elements to justice besides retribution. 
2 A naive approach to deterrence would suggest that the maximal punishment should 
be given in order to deter a crime. Unfortunately this would encourage criminals to 
upgrade their crime as there would be little additional cost. E.g., if robbery were 
punishable by death, this would encourage robbers to become murderers. 
s A narrow interpretation of Becker's approach would see the cost of crime as purely 
an economic cost. In this case, the utility functions would not have to be known. How- 
ever, this would lead to some unreasonable conclusions; e.g., there would be little cost 
to murdering non-productive members of society. 
4 Lt. William Calley was found guilty of premedieated murder in killing 22 Vietna- 
mese civilians in the hamlet of My Lai and sentenced for life at hard labor. A poll re- 
ported in Newsweek (April 12, 1971, p. 28) found that approximately 80 70 of the people 
disapproved and found the sentence to be too harsh; of these 71 70 disapproved of the 
verdict because others were responsible for similar crimes and only 20 70 because they 
thought it was not a crime. 
5 If a criminal is brought to trial and found innocent, there is a slight punishment as he 
has had the cost of a trial. 
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The following assumption may be substituted: There exists a punishment S '  such 
that J x ( S 9  -- J z (S ' )  < J x ( P p  ~ - Jy (PF ~ for all X < Y. This alternative assumption 
involves a cardinal relationship. 
7 In the absence of more detailed information, linearity is a reasonable assumption 
to start with as can be witnessed by seeing all the other theories that assume it. Linearity 
is a simple relationship and can approximate more complex ones. 
s The optimality conditions in economics are only a reasonable guide if the conditions 
hold elsewhere in the economy. Economists have not developed good theories of the 
'second best'. See Lancaster and Lipsey (1956). 
9 The concept of slack is developed by Cyert and March (1963). However, there is no 
need to subscribe to the behavioral theory of the firm in order to accept the notion of 
slack. All it means is that the utility function involves more than one goal, and conse- 
quently the main goal is not necessarily achieved. 
10 For  a discussion of the conflict between equity and efficiency in law enforcement, 
see Thurow (1970). 
11 Under certain regularity conditions on the change in slope from one justice function 
to the next, the envelope will be a negative hyperbola and Jx  (P) will be a single-peaked 
function of X for any given P. 
18 The assumption that the decrease injustice of punishing the tenth innocent individu- 
al is not less than the decrease in justice of punishing the first innocent individual is a 
stronger assumption than is necessary for this and the following proofs. It is possible 
that the reverse is true. But as long as l z + l ( P ) - - h , ( P ) > i  Q [ h , ( P ) - I r ' _ I ( P ) ]  and 
J x  (PF ~ -- Jx  +1 (PP0) ~< Q [Jx_l (p~0) _ Jx  (PF~ for 0 < Q ~< 1, the proof still holds. 
13 A few would be arrested if they were clearly identified as having committed the illegal 
acts (e.g., the leaders). In such a case, the probability of arresting an innocent person 
is unlikely. 
la Again the assumption is more restrictive than need be. 
15 If AsJ*/(A]PFt ~ -- PI 8) < 0, then all the proofs hold except D, K and Theorem 1. 
is The punishment which fits the crime may be defined as the sum of all the utilities 
from the crime including the criminal's. The latter are the mitigating circumstances; 
e.g., the thief was starving when she stole an apple. 
17 Minimizing social loss of income would also suggest that those crimes which cause 
the same amount of harm but have different probabilities of the criminal being con- 
victed should have different punishments. E.g., people who commit murder before 
television cameras should be punished less severely than those who do not. In general 
this is not the case. (An additional punishment for hit and run driving may be the ex- 
ception.) The fact that punishment for murder is either a long jail sentence or death 
suggests that retribution is the prime explanation. Murder has a low recidivism rate 
and therefore it is not necessary to keep murderers in jail; long sentences or death does 
not appear to be a deterrent to potential murders and a long prison sentence or death 
is not rehabilitative. These and the other examples suggest that punishment as a means 
of minimizing the loss of social income may be more normative than positive. 
18 A grand social utility function incorporating both economics and retribution 
would lose the clear insights of both approaches. 
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