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1. Introduction 

Window bars, chain-link fences, and guard dogs are ubiquitous in wealthy Asian 
homes from New Delhi to Taipei. By contrast, all of these are rare in similar British, 
Canadian, and U.S. residential districts without the rate of property crime being 
substantially higher.’ 

Generally, private security expenditures have two effects (Clotfelter, 1978; Clarke, 
1983; Coo-k, 1986; and Shavell, 1991). First, they may deter some potential criminals, 
i.e., persuade them not to attempt crime at all. Second, they may also divert criminals 
towards other potential victims. 2 To the extent that security expenditures divert 
crime, their marginal effect on crime will be lower, which would be consistent with 
the contrast between Asia and the West noted above. 

Empirical evidence (from Britain) on the diversionary effect, however, is mixed. 
The installation of additional surveillance cameras in selected London Underground 
stations appeared not to divert crime to other stations (Mayhew, Clarke, et al., 1979). 
By contrast, after steering column locks were required on new cars, theft of new cars 
fell, while theft of older cars rose (Mayhew, Clarke, et al., 1976). Can these two ap- 
parently conflicting observations be reconciled? 

We thank Steve Shave11 for generous advice and encouragement on this paper 

‘With regard to institutional expenditures, Cunningham and Taylor (1984) estimated that in 1980 U.S. insti- 
tutions spent a total of $2 I .7 billion on private protective goods and services, compared with a total loss of $t?7 
billion from economic crime in the same year. Using different methods, Laband and Sophocleus (1992) give a 
substantially higher estimate of $157.83 b.ll’ I mn for security expenditures in 1985. Tullock (1967) was one of 
the first scholars to emphasize private security expenditures as an important consequence of crime. 

‘Strictly, only security expenditures that potential criminals can observe have both effects. By contrast, precau- 
tions that cannot be identified with a particular victim have only the deterrent effect (Friedman, 1984; Shavell, 
1991). For instance, in British public housing, a major burglary target is coin-fed electricity and gas meters. 
When these were replaced by conventional billing in some houses, the burglary rate for all units in the estate 
fell. Potential burglars could not tell from outside whether a particular house had a coin meter or conventional 
billing (Pease, 1992). 
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Previous theoretical research nssum~d that security expenditures would divert 
crime, which assumption seems inconsistent with the L.ondon Underground study. 
By contrast, in this paper we seek to explain when security expenditures will divert 
crime. We focus on observable precautions against property crimes such as theft and 
robbery. Our first result is that security expenditures are .ttrutqir comnjdun~nts in the 
sense that, if one potential victim raises security, others will spend more as well.” 
Second, the more valuable the property at risk or the more easily potential criminals 
can switch among victims, the more likely it is that security expenditures will divert 
rather than deter crime. The opposite will be true the less valuable the property OI 
the less easily criminals can switch from one victim to another. 

These results are quite consistent with the two British studies. Motorcars are rela- 
tively valuable targets, and a car thief has a wide choice of closely substitutable targets 
on a street or in a parking garage. So it should not be surprising that installing steer- 
ing locks on some cars would divert criminals to other cars. By contrast, the pick- 
ings-handbags, wallets, etc.-at I.ondon Underground stations are relatively small. 
Furthet, stations have different physical layouts, so a thief who gains expertise at one 
camlot easily transfer it to another. Accordingly, installing closed-circuit ‘IT cameras 
in one station will not divert many criminals to other stations. 

In Section 2, we present the framework, and in Section 3 we set out the cost of 
crime to potential victims. Section 4 analyzes equilibrium security expenditures, and 
Section 5 identifies the factors that determine whether additional security will divert 
or deter criminals. Section 6 concludes with directions for future research. 

2. Setting 

Two potential victims (which may be households, retail stores, or f&tories) have 
property of identical value, 71. Owing to transportation costs or differing access to 
information, criminals tend to specialize. For instance, workers have a natural ad- 
vantage in stealing from their respective employers. With this motivation, let the 
victims be a unit length apart and potential criminals be distributed with uniform 
density between the victims. “Distance” need not be physical; it simply expresses 
some difference in the relative attractiveness of the two victims among potential crim- 
inals. One potential criminal is drawn at random from the population. He must incur 
cost t per unit distance to raid a victim. 

‘l‘he victims spend amounts s,, i = 1,2, respectively, on security against crime. ‘IXe 
potential criminal can freely observe the victims’ choices of security. If’ the criminal 
targets victim i, he will either succeed and obtain revenue 71 from selling the stolen 
property, or he will fail. For simplicity, we ignore the possibility of criminal prose- 
cution; if the criminal fails, he simply gets zero income and suffers no further con- 
sequences. All parties are risk neutral. 

Let the probability that a criminal will succeed in stealing from victim i be p(,~,), 
where p(O) = 1 and p decreases with the victim’s security, dpldc, < 0. WC assume that 
the marginal return to security is high enough that both victims will choose a positive 
level of security. Within the range of u and 1 that we study, a sufficient condition is 
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that 

dds,) -- -4, 
d.s, 

i = 1,2. 
71‘ 

Further, let the marginal return diminish monotonically towards zero, 

(Al) 

(As) 

Each potential criminal has an alternative legitimate activity that yields zero ex- 
pected income. Consider the potential criminal farthest from victim 1, i.e., located a 
unit distance away. ‘JThe maximum expected gain that this criminal can attain by 
raiding victim 1 is up(O) - 1. For simplicity, we assume 

71 -c t, (A4) 

which implies that ZIP(O) < t. .rhis means that, regardless of victim I’s choice of‘ se- 
curity, there will be some criminals who will always prefer the legitimate activity to 
raiding victim 1, and likewise for victim 2.’ 

3. Expected Cost of Crime 

The prospect of theft imposes two costs on a potential victim-the expected loss of 
property that he suffers and the security expenditure he incurs to avert loss. Let 
P,(.F,,,T~) represent the probability that victim 1 will lose his property. Then his ex- 
pected cost of crime is 

E(s,) = 7y4(J,,sq) + ,s,. (I) 

We suppose that victim I chooses his security expenditure, J,, to minimize (l), while 
taking victim 2’s security, sL’, as given. Likewise for victim 2. 

The first-order condition from (1) is 

(2) 

‘The effect of additional security on victim I’s rate of property loss, +,/as,, depends 
on the extent to which potential criminals participate in crime. This, in turn, depends 
on the attractiveness of crime relative to the legitimate activity. There are two cases: 
all potential criminals attempt theft (AC), or only SO?TLP attempt crime while the re- 
mainder take the legitimate alternative (SC). 

Suppose that all potential criminals would attempt theft (case AC). Consider one 
located at a distance e from victim 1. His expected return from attempting theft will 
be up(.c,) - te from victim I, and up(s,) - t( 1 - e) f rom victim 2. He will be just 
indifferent between the two targets if zip - t42 = zip, - t( I - 0, or 



fz = & [I + up(.s,) - 71p(.sl’)]_ 0) 

All potential criminals at a distance of less than 4’! will target victim I. Since each 
attempt will succeed with probability p(.\,), victim 1 will suffer theft at ;I rate 

p, (J, ,b) = 1: p(., ,) clx = tp(.\ ,). (4) 

Notice from (3) and (4) that if victim 2 increases security, hc will divert some potential 
criminals to victim I and thereby add to victim I’s crime rate ((ktfelter, 1078). 

In Figure 1, curve A represents victim l’s expected cost in this case (AC:).’ Dif’fer- 
entiating (4) and substituting in (2), the minimum point of. curve A is given by 

‘The alternative possibility is that some potential criminals will avoid cl-ime alto- 
gether (case SC). Intuitively, these find bob victims unattractive relative to the legiti- 
mate activity. Let the most distant criminal to target victim I he located at a distance 
e,. Since this criminal is,just indifferent between attempting theft at victim I and the 
legitimate activity, 

7,p(s,) - /c, = 0. 

Hence victim l’s probability of theft is 

(6) 

p, = 1;’ p(s,)dx = ; [p(.c,)]?. 

In this case (SC), additional security by one victim fijrccs more potential criminals to 
“go legitimate” anti does not divert crime. 

Curve S in Figure I represents victim l’s expected cost of crime in this CXC. I)if- 
ferentiating (7) anti substituting in (2), the following characterizes the minimum 
point of curve S, 

By (6), a potential criminal located at a distance e, = up(s,)lt from victim I and 
e2 = 7~p(sJIt from victim 2 would be just indifferent among the two victims and the 
legitimate alternative if e, + e, = l,‘i.e., t/u = p(s,) + p(s2). Define J,(.T?,uJ) by 

If victim I chooses ,Y, exceeding the critical level, T,, then some potential criminals 

would prefer the legitimate activity to attempting theft from either victim. For these 
potential criminals, the cost of crime is too high relative to the expected gain. If, 
however, victim I chooses ,c, < T,, then the two victims security is tow enough that 
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all potential criminals will attempt crime. So, given Jo, victim l’s security 5, > S, char- 
acterizes case SC, while s, < S, characterizes case AC. 

Thus, beginning with small values of s,, victim I’s expected cost of crime follows 
curve A until ,r, = s,. By (l), (3), and (4), victitn I’s expected cost of crime along A 
is 

E(.s,) = ; [t + up(s,) - -of&)] p(s,) + 5,. 

By (9), at .F, = s,, this cost simplifies to 

K(.s,) = $ [p(s,)] + s,, 

which, by (1) and (7), is victim l’s expected cost along curve S. Accordingly, curves 
A and S meet at J, = s,, and victim I’s expected cost follows curve S for all .s > 3,. 
Figure 1 illustrates the three possible relations between curves A and S. 

4. Equilibrium Security 

In this section WC show that private security expenditures are strategic complements, 
and consequently, that there tnay exist multiple equilibria.” Consider the effect of an 
increase in (victim I’s beliefs about) Jo. When sy = 0, victim 1 will, by (Al), choose s, 
> 0. By (I), (3), and (4), an ittcrease in Jo will mi.w the curve A, i.e., assuming that all 
potential criminals attempt crime, the increase in .sL’ will push some criminals towards 
victim 1 and thereby raise the latter’s cost of’ crime. By (1) and (7), however, an 
increase in s2 will have no effect on curve S. So, in general, when sY is sufficiently low, 
victim 1 will choose some ,s, < s,, thus inducing case AC, while for sufficiently large 
.s2, he will choose some ,s, > T, (case SC:). 

When s2 is sufficiently low that victim 1 chooses s, < S, (case AC), an increase in sL’ 
will divert potential criminals toward victitn 1. By (I), (3), and (4), the marginal prod- 
uct of’ victim 1’s security 

7) $ [[p(s,)J = 7) 

, ( 1 

[+ll_p ‘p 

2t as,’ 

which is increasing in victim 2’s security expenditure, .sp. Intuitively, when victim 2 
raises security, he pushes more potential criminals towards victim 1, so each dollar 
that victim I spends on security reduces the success rate of a larger number of crim- 
inals. Hence, the h,iFher victim ‘L’S security, ,sL’, the greater will be victim l’s marginal 
product from addtttonal security. Thus, in case AC security expenditures are stra- 
tegic complements. 

In case SC, an increase in ,5L’ does not affect the number ol potential criminals who 
target victim 1 and hence will have no effect on victim I’s marginal product 01. sc- 

curity. Accordingly, WC conclude that’ 
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PROPOSITION 1: Victims’ security expenditures are strong strategic complements when all poten- 
tial criminals attempt theft and are weak strate<q’c complements otherwise. 

Recall that when .s2 = 0, victim 1 will choose s, > 0, hence victim I’s reaction 
function begins below the 45-degree line (Figure 2). Then, as sp rises, victim l’s best- 
response s, rises as well (case AC). So the reaction function slopes upward. Note from 
Figure 1 that as sq rises from 0, causing curve A to rise, there will be some s:, at which 
the minimum points of curves A and S will be level. A further increase in .sp will lead 
victim l’s choice of security to jump from case AC to case SC. This implies that victim 
l’s reaction function is discontinuous. 

When victim 2’s security is sufficiently high (case SC), victim l’s choice of security 
will be independent of victim 2’s, i.e., in terms of Figure 2, victim l’s reaction func- 
tion turns vertical. Since the two victims are identical, they will have identical reaction 
functions; hence, in equilibrium, they will choose identical levels of security. Refer- 
ring to Figure 2, victim l’s reaction function begins below the 45-degree line, slopes 
upward, and then, at some point, jumps to a vertical portion. Thus the reaction 
function must cross the 45-degree line, which implies that there always exists an 
equilibrium. 

The contrast between Asia and the West motivates us to consider whether the 
“arms race” between the potential victims might generate multiple equilibria. We first 
show that there can be at most one equilibrium of the AC type. Given such an equi- 
librium, suppose that victim 2 were to raise szI Then, by Proposition 1, victim 1 will 
raise security. The issue here is by how much? Since s, = s:, is a necessary condition 
for an equilibrium, if .r, does not keep pace with the increase in sL’, then there cannot 
be another AC-type equilibrium. Additional security by victim 1 has two effects: first, 

FIG. 2. Equilibrium security expenditures. 



it will drive some potential criminals back toward victim 2, and second, it will reduce 
the success rate of those (inframarginal) criminals who continue to target victim 1. 
Assumption (A2), however, implies that there are diminishing returns to both effects. 
Hence, victim 1 will not raise J, so much as to match the higher J?. This proves that 
there cannot be another AC-type equilibrium.H 

As we demonstrate in the following example, however, an AC-type equilibrium 
can coexist with an SC-type.q 
Example: Let p(s,) = exp( - h.s,), t = 2.5/A, and 71 = 2.25/h, where A > 0. In an AC:- 
type equilibrium, all potential criminals attempt crime and ,s, = ,s,; hence, by (3) L = 
I/2. Substituting in (5), we have Xrjp( 1 + qd/)/:! = 1, since dp/&, = -hp. Hence p = 

0.5830 and s, = J” = 0.5396/A. On the other hand, by (X), at an SC-type equilibrium, 
2A(vp)‘/t = 1, where we again use the substitution rlpl&, = - Ap. In this case, p = 
0.4969 and J, = sY = 0.6994/A. ‘Thus, by (6) the proportion of potential criminals 
that attempt crime is 2zlplt = 0.8944. 

Starting from the AC-type equilibrium, the initial effect of additional security is to 
divert rather than deter potential criminals. Hence, although security expenditure 
in the SC-type equilibrium is 30 percent higher than in the AC-type equilibrium, the 
criminal participation rate is only 1 1 percent lower. I‘his result does not depend on 
diminishing marginal returns to security: It holds even when A is small and so p” is 
close to zero. 

5. Diversion vis-&vis Deterrence 

Finally, we turn to the central question: When will security expenditure deter crim- 
inals, and when will it instead divert crime? If’ I = 0, each potential criminal can steal 
from victim 1 as easily as from victim 2, i.e., all criminals consider the two victims to 

be perfect substitutes. In this case, additional security expenditures by one victim 
surely will divert criminals to the other. At the other extreme, when t is sufficiently 
large, no potential criminal will switch between the two victims, even when security 
expenditures are low. Accordingly, we Iind that the range of t may be divided into 
three intervals: If t is sufficiently low, there is a unique AC-type equilibrium; over an 

intermediate range, there arc two equilibria (one AC-type and one X-type); while 
if t is sufficiently high, there is a unique SC-type equilibrium. 

Likewise, potential criminals will find the two victims to be close substitutes when 
the value, 71, of the victims’ property is extremely high, and poor substitutes when 71 

is very low. To prove that the range of’ 7~ divides into,just three intervals, however, 
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we use a slightly stronger assumption, (A2’) as stated below, in place of (A2). Essen- 
tially, (A2’) requires that the marginal product of security, dplrls, diminish with s 
faster than the total product, p(s).“’ Obviously, it implies (A2). 

PROPOSITION ‘L: Assuming that 

the more duable the property at risk relative to potPntia1 criminals cost of switching nmong 
victims, i.e., the higher is the ratio u/t, lhe more likely 2.( the equilibrium to be one in which 
security expenditures diuert crime. ’ ‘,” 

Proposition 2 is consistent with the results of the two U.K. Home Office studies of 
diversion. The pickings at London Underground stations are relatively small. More- 
over, every station has a different physical layout, so a thief who gains expertise at 
one cannot easily use it at another. Accordingly, Proposition 2 would predict that 
diversion would be relatively unlikely, as indeed shown by the study of Mayhew, 
Clarke, et al. (19’79). 

By contrast, motorcars are relatively valuable targets (V relatively high), and a car 
thief has a wide choice of closely substitutable targets on a street or in a parking 
garage (t low). So, it is not surprising that when steering locks were required on new 
cars, thieves were diverted to older cars (Mayhew, Clarke, et al., 1976). Likewise, laws 
such as those of Illinois, Massachusetts, and New York that require insurers to offer 
lower premiums for cars equipped with car alarms may simply be diverting car 
thieves.“‘,” 

6. Concluding Remarks 

We have emphasized that a key determinant of how much one potential victim 
spends on observable security measures, such as electronic tagging of goods, is other 
potential victims’ expenditures. Bartel (1975) studied businesses’ demand for secu- 



rity guards and protective services but omitted neighbors’ security from the explan- 
atory variables. Accordingly, one direction for empirical work is to test the effect of 
one potential victim’s security expenditures on those of others. The other is to test 
our prediction that the higher the value of property at risk relative to potential crim- 
inals’ cost of switching among victims, the more likely is it that additional security 
will divert crime. 

As for future theoretical work, we wish to mention several ideas.” The first is 
whether a potential victim should &c~/o.sr his security expenditures. Such disclosures 
will drive away potential criminals to the extent that they believe that their odds of 
succt’ss are lower. For instance, many Los Angeles residents prominently display 
security-service signs on their properties. On the other hand, when potential victims 
have property of differing value, visible security precautions may be taken as a signal 
of particularly juicy pickings and so attract more criminals. 

If one potential victim takes an unobservable security measure, such as installing 
hidden closed-circuit ‘1-V cameras, and does rtol disclose the precaution, then other 
potential targets will benefit (Friedman, 19X4; Shavell, 1991): Since a criminal does 
not know who has raised security, he will be deterred from the whole group of vic- 
tims. It is interesting to note that n6cer_i~(,/u security measures may also generate pos- 
itive externalities for the following reason. ‘I‘hc opportunity cost of crime may be 
high enough that a potential criminal needs several victims to make crime worth- 
while. So if a sufficient proportion of‘victims takes precautions, even observable ones, 
the potential criminal’s expected return will be driven so low that he will quit crime.” 

Another important direction for future work is to consider the interaction between 
public enforcement and private security expenditures.” Cook argued that an itl- 
crease in public enforcement could lead porential victims to rduw (private) security 
expenditures, there!! attenua(ing the impact of increased public enforcement on 
crime. Kartel’s emprlcal study, however, found pu co@ state and local police ex- 
penditures to have statistically insignificant effect on businesses demand fi)r guards 
and protective services, which suCggests that private security may bc cornplcrnental-y 
with public cnfi~rccnient on some important dimensions.” 

Finally, while we assumed that potential victims’ wealth was fixed, it in fact depends 
on the owners’ ef‘fijrt. .Just as taxation reduces the incentive to accumulate wealth, so 
does theft (‘I‘ullock, 1967). In the context of’ our model, when one party increases 
security, so diverting criminals to another victim, the latter will respond both by rais- 
ing his own security and reducing the effin-t expended in accumulating wealth. 

This paper has focused on rhe investments made by property owners to defend 
themselves from theft. A similar conflict occurs in the wild: Predatory species de- 
velop skills to enhance their ability to seek and acquire prey, while potential prey 
develop defensive characteristics, such as narural carnouHage, thick shell, or speed, 
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to escape predation. In the wild, however, these developments are more likely the 
outcome of selection than the processes of optimization posited in this paper. 

Nevertheless, certain features of the model have close parallels to the conflict he- 
tween predator and prey. For instance, predators face a choice between several al- 
ternative species of prey. The prey differ in their defensive characteristics, hence 
predators tend to specialize. Accordingly, it may he possible to draw several analogies 
from the model of security expenditures. First, if one species of potential prey en- 
hances its defenses, it will lead (by a selection process) other species of prey to re- 
spond by developing stronger defenses too. Second, defensive characteristics of po- 
tential prey might deter predation in general (reducing the number of predators 
that a territory can support) or divert predators towards other more vulnerable spe- 
cies in the area. Third, diversion is more likely the more easily the predator can 
switch from one prey to another. 
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Appendix 

Ikri-oution of Figuw I 

We first show that both curves A and S are U-shaped. By (l), (?I), and (4), along 
curve A, victim I’s expected cost is 

E(.\,) = ; [t + 7,p(s,) - 7’p(.\J]p(,\,) + ,s,. 

Hence, 

ah- _=- 
a.\ , il [t + 27Jp(.\,) - 71P(.\J] 2 + 1, 

I 

(API) 

and 

#E -=- 
a.,: it [t + “P(“,) - vp(.c,)] $f + T $ 

I ( I 

Notice that t + -c~p(.c,) - up&,) > 0, since & + 71p(.\,) - 7jp(,sY) 2 1 - 71p(.5~) 2 t - 7) > 

0, by (A4). Furthermore, by (AT), d’p/d\j > 0, hence d’E/d.s~ > 0 along curve A. By 

(Al) and (API), al?/&, < 0 when .5, = 0, and bv (As), amas, + 1 as .A, 3 + a. ‘I‘hlIS , 
curve A must be U-shaped. 

By (l), (6), and (7), victim 1’s expected cost along curve S is 

Hence 

E(.\,) = ; [p(.s,)]? + .s, 

(Al??) 

Likewise, by (Al) and (Al?), &?/a.~, < 0 when ,J, = 0, and by (As), ami\, - 1 as 5, 

-+ +mo; thus S is also U-shaped. 
Next, we show that ifs, < s,(,s~), then the slope of curve S will be less than that of 
curve A, i.e., 

(AM) 

In general, additional security will reduce a victim’s expected loss by (i) reducing 
the success rate of criminals who continue to raid that victim, and (ii) diverting 
(curve A) or deterring (curve S) some potential criminals. Consider the number of 
criminals targeting victim 1: By (3), it is 
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along curve A, while, by (6) it is 

e = VP(Sl) 
I- t 

along curve S. By (Y), ifs, < S,(s2), then t < vp(s,) + vp(s,); hence e < e,. Thus, ifs, 
< S,(s,), more criminals target victim 1 along curve S than along A, which implies 
that effect (i) will be stronger along curve S. 

Moreover, with regard to effect (ii), the marginal diversion along curve A is 
weaker than the marginal deterrence along curve S: by (3), the marginal diversion 
along curve A is 

de v dp _=-_ 
ds, 2t A, 

while, by (6’) the marginal deterrence along curve S, 

de, _ ,,1, 

dss, - t ds,’ 

is twice as large. In sum, additional security will reduce a victim’s expected loss by 
more along A than S. Formally, comparing (APl) and (AP2), we have 

since dplds, < 0, and by (9), vp(s,) + vp(s,) > 1 when .r, < s,(s,). This proves (AP3). 

Finally, we show that ifs, < s,&), then curve S will lie above curve A, i.e., 

&~,)I, < ,,,11~ > %,)I‘4 ,I,,,‘“’ (AP4) 

In the main text, we showed that curves A and S meet at s,. By (AP3), when s, < 
S,(s,), curve S has smaller slope than curve A. This proves (AP4). Formally, 

%,)I.$ <,,li’Y - &$,)I,4 ,,,,,‘? = y [Pbdl - $t + UP - ~JP(.Q)lPb,) 

= ; [vp(s,) + vp(s,) - 11 > 0, 

since, by (9), vp(s,) + up(+) > t when s, < s,(s,). 
In light of (APl) - (AP4), there are three possibilities for the relative positions of 
curves A and S. We depict these in Figure 1. 

PROOF OF PROPOSITION I: We first show that the larger sY is, the further right the 
trough of curve A. Compare two curves A associated with different levels of Jo, say 
si and si, where s; < sz. Differentiating (APl) with respect to sY yields 

a’E 0 u2 dds,) d&d < o, -=- - 

its, a.7, 2t cls,- ds, 



Since curve A is U-shaped, the above inequality implies that when the curve A asso- 
ciated with s6 reaches its trough, the curve A associated with (the higher) ,sy will have 
a negative slope. 

Now consider the effect of changes in sY on victim I’s choice of .T,. Let the trough 
of curve S occur at security s; and the trough of the curve A associated with ,s2 be at 
.Y&). Recall from the main text that curve A rises with si. Above, we have shown that 
the trough of A shifts rightward as .\? rises. But curve S remains fixed as ,sl’ changes. 
‘Therefore, referring to Figure 1, when sL’ rises from .sk to sg, the new best-response .s, 
may (i) rise from .(:(sb) to .Y:(s~), (ii)jump up from x&i) to .s;, or (iii) remain at ,A;. From 
these three cases, we conclude ,s, never decreases with .sL’. Q.E.D. 

P~oop OF I’ROP~SITION 2: 

We first show that if, at some 1 = l’, there exists an AC-type equilibrium, i.e., one 
in which security expenditures divert crime, then if the transportation cost drops 
to 1” while 7) remains unchanged, there will also exist an AC-type equilibrium. By 
(AP 1), in an AC-type equilibrium, 

(AP5) 

for both .s, and Jo. Let J’ be victim I’s equilibrium spending when 1 = t’, then .s’ and 
I’ must satisfy (AP5). By (AY), p IdplL~l 1 .. ; I_ c 5 c cc~e 15~‘s with .s. Now t” < /‘, hence at t = 
t”, we can find some .s” > J’ that satisfies (AP5). 

For this s” to be an AC-type equilibrium, IIIOI-e than half of the potential criminals 
must prefer raiding victim 1 to the legitimate activity, i.e., vp(.\“)ll” 2 112. By (AZ?), 
we have (dp/c-l.cl,_ (I, < jdpl~f.s(, \., since .s” > 5’. S o, comparing the (AP5) corresponding 
to t’ and t”, respectively, we infer that 7~p(s”)lt”lt” > 7jp(.s’)lt’. But up(.\‘)/t’ 2 IL?, since 
,s’ is an AC-type equilibrium when t = t’. Hence the result. 
Suppose that an SC-type equilibrium, i.e., one in which security expenditures dctel 
crime, exists when 1 = I’. WC would like to show that an SC-type equilibrium also 
exists at a larger 1”’ and the same 71. By (AP2). in an SC-type equilibrium, 

27,‘p dp - - =I 
1 I 1 d.( 

(AP6) 

By applying a similar logic to (Al’(j) as that used above on (AP5), we can show that 
there exists some 6”’ < .s’ that induces an SC-type equilibrium at t = t”‘. 
Next, we show that if at some 71 = 71’ there exists an AC-type equilibrium, then if 
the value of the victim’s property rises to 7,)’ while 1 remains unchanged, there will 
also exist an AC-type equilibrium. Let s” satisfy (AP5) when 1 = 1”. This ,J” will 
constitute an AC-type equilibrium if up(s > l/2. ‘To prove this, differentiate 
(AP5) with respect to 71 and s to obtain 
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Now 
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d dp ds 
[pg - ($1 (1 + y) 

- ZIP = P + 2’ 1, z = dJP 
du 

By (A2’), fup > 0, hence up(s”) > vp(.s’). Since J’ is an AC-type equilibrium, vp(.c’)/ 

t 2 l/2, thus, up(s”)lf > l/2 and .T” is an AC-type equilibrium. 
l Finally, by applying a similar logic to condition (APG), we can show that holding 1 

fixed, if there is an SC-type equilibrium at some v, 
equilibrium when u is lower. Q.E.D. 

there must exist an SC-type 


