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FIG.3.-a, Expected penalties as prosecution/punishment costs change. b, Individual 
choices as prosecutionipunishment costs change. c, Prosecutionipunishment rates as 
prosecutionipunishment costs change. 
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FIG. 3.-Continued 

pected penalties shift upward, as do marginal expected penalties (fig. 
4a). Further, it is optimal to compel all types to cause less harm, 
and, in particular, a range of high types should be deterred beyond 
first-best (fig. 4b). Finally, somewhat surprisingly, prosecution rates 
should be higher, in both absolute and marginal terms (fig. 4c). The 
increased prosecution serves to compress the range between the 
choices of the lowest and highest types. 

V. Concluding Remarks 

While we took a utilitarian approach in this paper, we should empha- 
size that similar results apply when society attaches different weights 
to private benefits and external harms and, in particular, to acts so 
reprehensible that society attaches zero weight to private benefits. All 
that need be done is to adjust the welfare function in (5) to reflect 
the disparate weights. Then the conditions corresponding to (14) or 
(32) would show that the lower society's weight on the private benefits 
from some act, the more it should be deterred and, consequently, the 
steeper should be the schedule of expected penalties. 
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FIG.4.-a, Expected penalties as both monitoring and prosecution/punishment costs 
change. b, Individual choices as both monitoring and prosecutionipunishment costs 
change. c, Prosecutionipunishment rates as both monitoring and prosecutionipunish- 
ment costs change. 
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Appendix 

Proof of the Lemma 

In the text, we proved that a schedule a, can be implemented only if a, is 
nondecreasing. To  show that (9) is also necessary, note that, by Mirrlees 
(1986, lemma 6.l ) ,  the indirect utility function V satisfies the integral equation 
corresponding to (6), 

from which (7) follows. The argument in the text then establishes that (9) is 
necessary. 

It remains to show that the two conditions are also sufficient. Given a 
schedule a, that is nondecreasing and meets (9), we can set expected penalties 
according to (lo), with t(a) defined as in the lemma. For instance, set p(a) = 
1, all a, and IJ. and f(a), all a, according to (12) and (15), respectively. We 
must show that these expected penalties will implement the schedule a,. 

Recall that t(a) is the highest (supremum) type 7 that selects an a, 5 a. If 
a, is strictly increasing, t(a,) = t, and hence, by (lo), 

for all t. We contend that (Al) also holds if a, does not strictly increase 
everywhere. Suppose, for instance, that a, = 6,  all s E [t', t"]. Then t(a,) = 
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t", all s E [ t ' ,  t"]; hence, by ( l o ) ,  
1" 1" 

e(a,) = e(d)  = t"b(d) - 1 b(a,)dr = sb(d) + (t" - s )b (d ) - 1 b(a,)dr 
0 0 

since a ,  = 6 ,  all T E [ t ' ,  t"].  We now show that ( A l )  implies that type t will 
prefer a ,  to all other a .  

i) First, we show that t prefers a ,  to all a ,  chosen by some other u E [ 0 ,  T I .  
Suppose that u < t. Then 

tb(a,) - e(a,)  - [ub(a,) - e(au)l = j 'b(a . )d i .  
u 

But, by hypothesis, a ,  is nondecreasing and b(.) is increasing; hence 

and thus 

Similarly, when u > t ,  we can also show that t prefers a,. 
ii) Next, we show that t prefers a ,  to all a > a,. Note that no type chooses 

these a. By ( l o ) , for a > a,, 
T 

( a )  - ( a )  = 1 b(a,)dr; 
0 


hence, by ( A l ) applied to a,, we have 

that is, type T is indifferent between a ,  and any a > a,. For such a > a,, 
b(a)> b(a,); hence all t < Twill prefer a ,  to any a > a,. In part i, we showed 
that t prefers a ,  to a,; hence he also prefers a ,  to all a > a,. 

iii) Finally, we show that t also prefers a ,  to all a < a ,  that are not chosen 
by some other T .  Since a ,  is nondecreasing, such a exist only where the a ,  
function jumps, say at some t ' .  If t' = 0 ,  then, by ( 1 5 ) ,  f ( a )  = 0 ,  all a Ia,,. 
Since b(.) is increasing, t' will prefer a,. to any a < a,,. Hence, by part i, all 
higher types will prefer their assigned a ,  to any a < a,,. 

Suppose instead that the jump occurs from a' to a" at t' > 0 .  All t < t '  
prefer some a close to a' over a". Likewise, all t > t' prefer some a close to 
a" over a' .  Hence, by continuity, type t' must be indifferent between a' and 
a", and so also among all a E ( a ' ,  a"); that is, t l b ( a )- e(a)  = t lb(a")  - e(a"), 
all a E (a ' ,  a"). Since b(.) is increasing, this means that, for all t > t ' ,  tb(a") -
e(a") 2 tb(a) - e (a ) ; that is, higher types will prefer a" to any a E (a ' ,  a"). 
Similarly, all t < t' will prefer a' to any a E (a ' ,  a"). Thus, by part i, all types 
will prefer their assigned a ,  to any a E (a ' ,  a"). This completes the proof of 
the lemma. Q.E.D. 
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Proof of Proposition 1 

We have proved parts a and b and the effect of changes in w in the text; it 
remains to prove the effect of changes in c,. We first establish that c, + v 
cannot fall as c, increases from cb to c&. Suppose otherwise. Then, by (14), 
a, will fall, from a; to a; say, at all t, where a; > 0, and remain unchanged 
elsewhere. So $; b(a , )d~ will fall also. If this causes (9) to be violated, we have 
a contradiction. Hence a, must continue to satisfy (9). By (12), monitoring 
should increase, say from p' to p". Hence 

IT[ ( a )  - h(a)]g(t)dt - p 2 IoT[tb(a;) - h(a;)lg(t)dt - plc&, 

that is, 

IoT{[tb(a;) - h(a;)] - [tb(a;) - h(a;)]}g(t)dta (p" - pl)c;. (A2) 

But, by hypothesis, the schedule a; and monitoring p' were optimal when 
the monitoring cost was c&, so 

Combining this with (A2), we have ch 2 c;, which is a contradiction. 
Therefore, when c, rises, c, + v either increases or remains unchanged. 

From (14), the smallest harm subject to enforcement should be the a that 
maximizes 

hence, if c, increases, the regulators should legalize a wider range of harms. 
Also, by (14), the schedule a, rises at all t, implying that S; b(a , )d~ will rise; 
hence, by (12), it will be optimal to reduce monitoring. 

Since the optimal a, rises, the type t(a) corresponding to each harm a falls, 
implying that the marginal expected penalty pfl(a) = t(a)bl(a) also falls. 
Since the expected penalty for no harm continues to be zero, it also falls for 
all chosen acts. Q.E.D. 
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