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Abstract

1 Introduction

The enforcement of contractual arrangements is generally regarded as one of the essential
public goods provided by governments. However, in many societies, governmental weak-
ness and corruption create a situation in which extra-governmental organizations, such as

Mafias, compete with governments to provide contract enforcement and revenue protection
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(Gamebetta 1994, Vareses 2000). The emergence of a strong Mafia on which the smooth
functioning of the economy depends can introduce important forms of inefficiency and cor-
ruption into society. Understanding why such Mafias emerge, the extent to which voters and
governments can prevent the development of a corrupt economy, and how the possibility of
extortion affects economic performance is essential to the analysis of the political economy
of transitions (Hay and Shleifer 1998).

We present a model of the relationship between the three key types of players in transition
economies: governments, mafias, and two economically productive agents (Firms). The mafia
is understood as an alternative provider of contract enforcement and revenue protection,
rather than simply as an extortionist or thief. The government is modeled as having certain
law enforcement responsibilities that it cannot fully avoid. However, the government can
act corruptly by misappropriating tax revenues intended for law enforcement. The Firms
endogenously choose the level of taxation, whether or not to hire the Mafia, and whether to
reelect the government.

The Firms face a commitment problem. In each period, they must each choose whether
to depend on the government for contract enforcement or whether to hire the Mafia for a
fee. The commitment problem arises because, if only one Firm hires the Mafia, that Firm
may be able to use the Mafia to extort money from the other Firm. If both Firms hire the
Mafia, however, this cannot happen. The Firms prefer for neither to hire the Mafia than for
both to hire the Mafia, in order to avoid paying fees, but they do not trust one another. It
is here that the government comes in.

The Firms, acting as voters, endogenously choose how well to fund the government
through taxation. They are willing to pay taxes because law enforcement can solve the
commitment problem. Government law enforcement can potentially make illegal activity so
costly that it drives the Mafia out of business. Even when the Mafia is entirely eliminated,
law enforcement can reduce the fess the Mafia is able to demand. Of course, the weakening of
the Mafia comes at a price to the Firms—taxation. Moreover, the Firms also have to worry

about government corruption—the government may expropriate resources rather than spend



them on law enforcement. The Firms use electoral incentives to try to solve this moral hazard
problem.

These trade-offs drive several key results of our model. First, both the extent of govern-
ment corruption and the probability of the government’s success in open confrontation with
the mafia are non-monotonic in tax revenue. For low revenue levels, the electoral incentives
are sufficient to insure that the government invests all of the revenue into law enforcement
activities. Hence, for low levels of taxation, increasing taxation results in higher levels of
law enforcement, a higher probability of government success against the mafia, and a smaller
proportion of the firms’ after-tax profits going to the mafia. However, as government rev-
enue grows, the temptation to be corrupt also grows, and (if the benefits of office remain the
same) electoral incentives are no longer adequate to prevent government corruption. The
government skims a larger and larger proportion of revenues as taxation grows. For inter-
mediate levels of taxation, the level of investment in law enforcement and the probability
of government success against the mafia plateau, but for very high rates of taxation, gov-
ernment corruption becomes so extensive that investment into law enforcement, in absolute
terms, decreases, and hence the government’s ability to defeat the mafia actually decreases
as well.

Ironically, the proximate cause of the decrease (in absolute terms) in law enforcement is
the reduced presence of the mafia. While the amount that the mafia is able to demand from
the firms is decreasing the level of law enforcement, it remains ubiquitous at low and interme-
diate levels of taxation. But for sufficiently high levels of taxation and sufficiently punitive
measures by the government, the mafia becomes more rare, choosing on some occasions to
exit the market rather than to risk a confrontation with the government. Because the mafia
is less prevalent, the government has less occasion to use its law enforcement apparatus, and
hence reduces its investment into it.

The model also provides insights into the role pro-active law enforcement efforts, in which
the government attempts to monitor mafia activities and intervene independently, rather

than simply respond to complaints. We show that the latter, purely passive, approach to



law enforcement results in the government being displaced entirely by the mafia. In an
extension of the model, we consider the possibility of collusion between the mafia and the

government.

2 The Extant Literature

To be added.

3 The Setup

There are four players: two Firms, the Mafia, and a Government official.! The sequence of
play is as follows. At the beginning of the game, the firms have a contractual relationship,
the total value of which is normalized to 1. Nature chooses the division of the benefits of
the contract, and determines which Firm (called “Firm 1”7 or F1) gets proportion o € (O, %)
of those benefits, and which Firm (“Firm 2” or F2) gets (1 — a). Both the Firms and the
Mafia observe Nature’s selections, but the government does not. Next, the Firms choose the
tax rate 7 € [0,1]. The tax rate is determined through a weighted average of the two firms
preferred tax rates, with Firm 1 receiving weight ¢ and Firm 2 the complementary weight.
After the Firms choose the tax rate, the Government official chooses a proportion of the
tax revenue collected to commit to law enforcement, A € [0, 1]. Neither the Firms nor the
Mafia observe A. Next, the Mafia sets the fees (¢ = (¢1, ¢2)) that each Firm must pay for its
services and makes a take-it-or-leave-it offer to each Firm of the corresponding fee. Notice
that we allow the Mafia to price discriminate between the two Firms. Following these offers,

Firms simultaneously choose whether to hire the Mafia. When a Firm hires the Mafia, it

pays the fee regardless of outcome.

!As will be shown below, because Firms’ equilibrium choices are identical, we can think
of the present model as being one with any number of randomly matched Firms with the

equilibrium we solve for interpreted as the symmetric equilibrium of the corresponding game.



Let pup; be the probability that Fi € {F1, F2} hires the Mafia. If one Firm does not
hire the Mafia while the other does, the former Firm appeals to the Government, which then
challenges the Mafia. If both Firms accept the Mafia’s offers, the Government official must
choose whether to challenge the Mafia or not. Let v be probability that the Government
challenges the Mafia, given that both Firms hire the Mafia. The idea underlying these
assumptions is that, if just one Firm hires the Mafia, the Government is obliged to attempt
to provide that Firm with protection from extortion. However, if both Firms hire the Mafia,
then the Government has the option of whether or not to engage in a fight against the Mafia’s
protection racket.

The probability that the Government defeats the Mafia when they are in conflict is given
by a function of the Government’s level of investment in law enforcement (A7), f : [0,1] —
[0,1]. We assume that f(-) is increasing, concave, and satisfies lim, o f'(z) = co.

If there is a conflict between the Mafia and Government, and the Mafia loses, the Mafia
bears a cost k, which we interpret as the punishment imposed by the government.? The
winner of this conflict determines the division of post-tax benefits (1 —7) between the Firms.
If the Government wins, it imposes the outcome that corresponds to the actual realization
of the contract, i.e., (a(1 —7),(1 — «)(1 — 7)). If the Mafia wins, it also imposes the actual
realization if it was hired by both Firms. However, if only one Firm hired the Mafia, and
the Mafia wins, it gives the entire surplus (1 — 7) to the Firm that hired it. The idea, here,
is that Government enforcement is essentially fair, reflecting the agreed upon contract. A
Firm hires the Mafia to try to extort more than its rightful share from the other Firm. If
both Firms hire the Mafia, this has an offsetting effect—mneither Firm can extort from the

other.® If only one Firm hires the Mafia, and this Mafia is able to prevail over Government

We assume that the Mafia’s activities, including fighting the government, are financed
by the fees paid by the Firms, and that the Mafia’s claims of its ability corresponding to
the informational assumptions of the model are “credible” - guaranteed by some background

repeated interaction that generates the Mafia’s reputation.
3We justify this assumption in more detail later in the analysis.
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Figure 1: Timeline of the game

law enforcement, then extortion occurs.

After the outcome of any conflict is determined and benefits are divided, Firms choose
whether or not to reelect the government, which is understood to compete against an oth-
erwise identical challenger. The probability of reelection p can be represented by a finite-
dimensional vector specifying the probability of reelection in each observationally distinct
(for the Firms) situation. The government receives a payoff, R, if it is reelected and 0 if it

is not reelected. The timeline of the game is summarized in Figure 1.

3.1 Payoffs

The Mafia’s utility is its net revenue (fees collected minus costs imposed in defeat). The
Government’s utility is any tax revenue not spent ((1 —A")7) plus any electoral payoff. Each
Firm’s utility is the benefit it realizes from the contract (as enforced) net of taxes, minus

the fee paid.

4 Equilibrium

Our solution concept is Perfect Bayesian Equilibrium. Additionally, we require that, when
a player is capable of credibly committing to any of a set of behavioral strategies, she play
a behavioral strategy that maximizes her ex ante expected utility at the earliest point in

the history of the game at which such a credible commitment is possible. This requirement



restricts our attention to those equilibria in which the Firms induce, via their choice of a
reelection rule (p), that behavior on the part of the Mafia and Government that the Firms
prefer. Because Firms are indifferent between reelecting the Government official or not, such

a choice of p is credible.

4.1 Reelection

Firms’ reelection decisions do not affect their future utilities, and so they are indifferent
between reelecting the Government and not doing so. Although the Firms’ reelection rule
does not affect future payoffs, it does impact first-period payoffs by altering the first-period
incentives of the Government and Mafia. Since, at the time of the reelection decision the
Firms are indifferent, any reelection rule is credible. We focus, as discussed above, on
reelection rules that maximize the Firms’ expected utilities. In particular, we assume that
Firms behave in a manner that induces “good” behavior on the part of Government. There
are four observably distinct situations under which the Firms must decide whether or not to

reelect:
1. There is conflict between the Mafia and Government and the Mafia wins.
2. There is conflict between the Mafia and Government and the Government wins.
3. Both Firms hire the Mafia and there is no conflict.
4. Neither Firm hires the Mafia and there is no conflict.

Let M be the event that the Mafia wins and GG be the event that the Government, given
that there is conflict between the Mafia and Government. Let NG be the event that no
conflict between the Mafia and Government occurs after neither Firm has hired the Mafia.
Let NM be the event that no conflict between the Mafia and Government occurs after the
Firms have hired the Mafia. The set {M, G, NM, NG} can be thought of as the range of the
outcome function, whose arguments include w, v, A, and 7; to simplify notation, we suppress

the functional representation below.



Let par, pa, pyva, and pyg be the probabilities of reelection that correspond to each of
the four outcomes enumerated above, respectively, where p = (par, pa, pvar, pva) € [0, 1]%
Given that the Firms are indifferent over p at the time of the election, their optimal choice
is induced by their preferences over the effects of that choice on other players’ behavior.
Accordingly, we return to the determination of the reelection rule after deriving the Mafia’s

and the Government’s best responses to it.

4.2 Will the Government Challenge?

As noted earlier, the Government makes two choices: the level of investment into law en-
forcement (\) and the probability of challenging the Mafia when both Firms hire the Mafia
(7). Somewhat surprisingly, the Firms’ induced preferences over 7 at the time of the Govern-
ment’s action are such that, once both Firms have paid the Mafia, they are expectationally
indifferent between the Government challenging with certainty (v = 1) and the Government
not challenging (v = 0). This does not, of course, mean that Firms are indifferent over the
Government’s strategy. Rather, Firms care only to the extent that Government behavior
impacts the fees the Mafia charges. This intuition is formalized in the following lemma which

is instrumental in solving for equilibrium behavior.

Lemma 1 The Firms’ preferences over Government action v are completely induced by the

effects of that action on the Mafia’s choices.

We can, thus, think of the Government as choosing the probability of challenging the
Mafia () to maximize the probability of reelection, given the level of investment in law
enforcement (A7) and the reelection rule (p). With this in mind, we can characterize the
Government’s best-response correspondence with respect to its choice of v. The Govern-

ment’s expected utility from challenging with certainty is:

Eluc(y = 1,p" Al = (L,1))] = FAr)paR + (1 = F(Ar))puR.



The Government’s expected utility from never challenging is:

Comparing these, we find that the Government’s best response correspondence is

;

1 if pa(1 = f(AT)) + paf(AT) > pyvm
VAP =99 €0,1] i par(1— FOAT)) + paf (AT) = pwar (1)
0 if pr(1 = fAT) + paf(AT) < pvur.

\

From this condition it is clear that the Firms can always choose a pyjs such that the gov-

ernment will challenge.

A Benchmark

An instructive question, within this context, is whether it is important that the Government
have the ability to challenge the Mafia even when neither Firm solicits the Government’s
help. What, for instance, would happen if the Government could only engage in conflict with
the Mafia if appealed to by one of the Firms? This would be equivalent to restricting v to be
equal to 0. It turns out that if the Government does not have the authority to challenge the
Mafia on its own, then regardless of tax policy or investment in law enforcement, the Mafia
dominates the economy. The combination of the Firms’ ability to appeal to the Government
for protection against the Mafia and the arbitrarily stiff penalty that the Government can
impose on the Mafia are never sufficient to induce the Firms to finance the Government if the
Government cannot also be expected to challenge the Mafia when the Firms do not appeal

to the Government directly.

Proposition 1 If the government cannot challenge the Mafia unless appealed to by one of
the Firms (that is, v is restricted to be 0), the game has a unique equilibrium in which the
Mafia completely replaces the Government as the provider of enforcement services and the

Firms choose not to fund the government at all (1 =0).



Proof. See appendix. m
As we will see in the remainder of the paper, allowing the Government to challenge the

Mafia, unsolicited, radically alters players’ equilibrium play.

4.3 Firms’ Choice of Whether to Hire the Mafia

Consider now the Firms’ (possibly mixed) choice of whether to hire the Mafia (u). We use
two facts in deriving the Firms expected utilities over their choice of whether to hire the
Mafia. First, as demonstrated in Lemma 1, if both Firms hire the Mafia, their expected
utility from the contract is the same whether or not the Government challenges the Mafia.
Second, if both Firms hire the Mafia they get the same contract division that the Government
would enforce. This second fact may seem like a strong symmetry assumption. To see why
it is a reasonable reduced form, suppose that the Mafia favored one Firm or the other in
its enforcement of the contract when hired by both Firms. In this case, the disadvantaged
Firm would have an incentive to appeal to the Government rather than hire the Mafia. To
counter-act this incentive, the Mafia would have to lower the fee it charged the disadvantaged
Firm or lose that Firm as a customer and be forced into conflict with the Government. The
Mafia’s fee maximizing strategy, then, is to treat the two Firms equally if hired by both.

We can write F1’s expected utility from hiring the Mafia with certainty as:

Elui(pn = 1, p2)] = ppa(1 = 7) + (1 = o) [(1 = fA7))(X = 7) + f(AT)a(l = 7)] = ¢1.

F1’s expected utility from appealing to the Government with certainty is:

Elur(m = 0,p2)] = pol(l — f(A7)) x 0+ fAT)a(l = 7)] + (1 — p)a(l — 7).

Similarly, we can write for F2:

Elug(p, pp = 1)] = pn(1=a)(1=7)+(1=p)[(1=f (A7) (1 =7)+f (A7) (1 =) (1=T)] = 62,

and
Elua(pr, 2 = 0)] = m[(1 = f(A7)) x 0+ fFAT)(1 — )1 = )] + (1 — ) (1 — ) (1 — 7).

10
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Figure 2: When the Firms Hire the Mafia as a Function of the Mafia’s Fees.

Comparing expected utilities, we obtain that pus = 1 is the best response for F2 if

(1 =7)(1 = fA7))[pa (1 = 20) + @) > ¢ (2)

and gy = 1 is the best response for F1 if

(1=7)1 = fA7))[p2(200 = 1) + (1 = )] > ¢1. (3)
Rearranging terms shows that F2 is indifferent if

_ b o
M= 0200 -0 —f0r)  (1—2a)

and that F1 is indifferent if

o 1 (1—a) _
P T A )= (=) (I=2a) M

Figure 2 illustrates the actions taken by the two Firms in equilibrium for all possible
fees charged by the Mafia in the first period (¢). If the fees charged to each Firm are
sufficiently high, then neither Firm hires the Mafia (region (0,0)). Similarly, if the fees are

sufficiently low, both Firms hire the Mafia (region (1,1)). The reason these two regions are

11



not symmetric is that Firm 2 is the Firm disadvantaged in the contract. As a result, Firm 2
is more inclined to hire the Mafia and will do so for higher fees. Of course, since the Mafia
can price discriminate, it can also set the fees such that only one Firm hires it or it can
choose moderate fees for both Firms that induce a mixed strategy response.

It is instructive to notice that the two Firms have different motivations underlying their
behavior. Recall that Firm 1 is financially disadvantaged relative to Firm 2 (a < %) As such,
Firm 1 is tempted to hire the Mafia in order to extort Firm 2, since Firm 2 controls the bulk of
economic resources. Firm 2, on the other hand, benefits greatly from economic transactions
with Firm 1 and is, consequently less inclined toward extortion. Firm 2, then, is tempted to
hire the Mafia not in order to extort Firm 1’s resources but, rather, to provide itself with

protection from extortion by Firm 1. This logic gives rise to the following proposition.

Proposition 2 If ¢; is in the interval (a(1 — 7)(1 — f(A7)),1 — a(l — 7)(1 — f(A7)), the
financially disadvantaged Firm (F1) is predatory, hiring the Mafia if the other does not hire
the Mafia (i.e., for the purpose of extorting the other Firm). In contrast, the financially
advantaged Firm (F2) is defensive, hiring the Mafia if the other Firm also hires the Mafia

(i.e., for the purpose of protection from extortion).
4.3.1 The Mafia’s Choice of Fees
Consider next the Mafia’s choice of what fee to charge each Firm (¢). If the Mafia chooses

¢ such that p = (fi1, fia), then its expected utility is

E[uM<¢7 B = (/lla [LQ)v ) )‘*7 7*7 7—)] = [ngbl + ﬂ2¢2_
kfOT) (1 = fi2) + fo(1 — fu) + yiufio]
which is linear in ¢ and in ¢,. This linearity implies that if the Mafia chooses fees that will
induce the mixed strategy it will only consider fees that induce one of the four corners of the

mixed strategy region in Figure 2. Since these four corners correspond to the pure strategy

equilibria, we can restrict attention to the optimal fee choices that induce each of the four

12



pure strategy combinations. Moreover, all fee choices that induce only one Firm to hire the
Mafia are dominated by the optimal fee choice that induces both Firms to hire the Mafia.
The reason for this is two-fold. First, the Mafia extracts higher total fees when it is hired
by both Firms. Second, the Government and Mafia are certain to be in conflict if only one
Firm hires the Mafia, whereas if both Firms hire the Mafia, then the Government and Mafia
are in conflict only if the Government choose to challenge, which occurs with probability ~.
Consequently, we can restrict attention to the optimal fee that induces both Firms to hire
the Mafia and fees that induce neither Firm to hire the Mafia.

If the Mafia chooses ¢ such that both Firms pay, i.e., p = (1, 1), then it must prefer the
highest possible fees such that they do. Hence, from (2) and (3), we get ¢; = (1 — 7)(1 —
f(A*7)) and ¢ = (1 — a)(1 — 7)(1 — f(A*71)), and so:

Elun(p, p = (1,1);, A,77, 1)) = (1 = 7)(1 = f(A'7)) = ky"f(A'7) (4)

If the Mafia chooses ¢ such that neither Firm hires it (p = (0,0)), then

Elun (¢, p = (0,0); A", 7", 7)] = 0. (5)

From these expected utilities we determine the optimal choice of fees by the Mafia. The
Mafia will choose fees that induce the Firms not to hire it if the threat of Government
challenge and censure is sufficiently large to more than offsets the benefit associated with
collecting fees. Otherwise, the Mafia will choose fees that induce both Firms to hire it.

Formally,
¢ = (a(l =7)(1 = f(A'7)), (1 = a)(1 = 7)(1 = f(A'7))) (6)

if Elup(p,p = (1,1);-)] > Elup(ép, o = (0,0);-)], which, from equations (4) and (5), is

true only if
(1—f(x'7))
fer)

Otherwise, the Mafia is indifferent over any pair (¢q, ¢2) such that neither Firm hires the

Yk <(1—7) (7)

Mafia.
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4.4 The Government’s Resource Allocation Decision

The Government chooses the amount of tax revenues to allocate to law enforcement (A) such

that
A€ arg maXE[uG()‘a T, p*(T, ')7 “*((ﬁ*()? ')7 7*<p*<')7 A, )]7 (8)

where

Eluc(, )] = (1 =7+ [(1 = p1() (1 = p5(-))Pne()
+ () = () + () (1 = prONA = FNT) o () + FNT) ()
+ (s C) A = FNT)pae () + FAT)p6() + (1 =) pnar ()]R. - (9)

In order to determine the possible equilibrium paths of play in all subgames beginning
with the Government’s choice of how much to invest in law enforcement (), recall that, in
equilibrium, either both Firms hire the Mafia (p = (1, 1)) or neither does (¢ = (0,0)). Thus,
we can restrict attention to the equilibrium behavioral strategy profiles in which g = (0, 0)
and p = (1,1).

Notice, from equation (1) that the Government’s choice of whether or not to challenge
the Mafia () is a function of the Government’s resource allocation decision (A). It turns
out that the Government always chooses a resource allocation such that it will challenge the

Mafia with probability 0 or 1. This is summarized in the following Lemma.
Lemma 2 The Government will never choose \ such that v € (0,1)

Proof. See appendix. m

This result implies that we can restrict attention to cases where, if both Firms hire
the Mafia, the government never challenges (v = 0) or challenges with certainty (v = 1).
Moreover, if the government never challenges in equilibrium, then it has no incentive to
invest in law enforcement since it is never be called upon to fight. Thus, when considering the
possibility that investment in law enforcement is positive (A > 0), we can restrict attention to

cases where v = 1, which, from equation (1) implies that pyar < (1 — f(A7))par + fF(A*T) pe.

14



Recall from equation (7) that the Mafia charges fees that lead both Firms to hire the

Mafia only if k < (17)%5:)7)). Clearly, if the Mafia chooses fees such that neither Firm

hires it, then the Government will again choose not to invest in law enforcement. Hence,
in considering the possibility of positive A we can further restrict attention to cases where
equation (7) is satisfied.

If the Government chooses a positive level of investment in law enforcement, it will make
this choice to maximize its expected utility. Using the fact that v = 1, this expected utility

is given by:
Elug|A, p = (1,1),-] = (1 = )7+ [((1 = f(X'7))pur + f(A'T)pe)] R.

At an interior solution, the optimal level of investment in law enforcement, labeled ),

satisfies the following first-order condition:

1
(pG - PM)R7

. . . cp el e . . R ey . . .. .
which implies that, if it is interior, \' = YD (g pM)R). Notice, further, that if X’ is interior,

T

f'(N'T) = (10)

[ n—1 1 — Y ia :
then N'7 = (f') ((PG—PM)R) = N7 is invariant to the tax rate.

Remark 1 If X is interior, then N1 is constant with respect to the tax rate. Label this fixed

value of X't as N'T.

We must also consider corner solutions. The assumption that lim, .o f'(x) = oo rules
out N = 0. However, if f'(A7) > ——=——, for all A\ < 1, then there is a corner solution at
(pc—pMm)R
N =1
M\ is the optimal choice of investment in law enforcement, given that the government
challenges. However, no investment in law enforcement (A = 0) could be optimal if the

government chooses not to challenge. In order to determine when X is preferred to A = 0,

we need to consider two cases.

Case 1: pya < (1= f(0))pur + f(0)pc-

In this case, if the Government chooses to deviate from A = X to A\ = 0, v nonetheless

15



remains equal to 1. From the concavity of f(-) and the definition of an optimum, it follows

that A = 0 cannot be optimal in this case unless X is itself equal to 0, which is never true.

Case 2: par € (1= F(0))oas + F(0)pa, (1 — FNT))pas + FNT)pa).

In this case, if the Government chooses to deviate from A = X to A = 0, this will also

lead it to switch from v =1 to v = 0. Thus, we must compare:

Eluc(N,y = 1] = (1 = X)7+ ((1 = f(X'7))pss + f(NT)pc) R

to
E[uG(O,v = 0)] =7+ pyuR.

Comparing these two conditions, we find that the Government will choose A = X in this
case only if

(= fNT)pas + F(NT)p) = pyar) B> N7, (11)
otherwise it will choose A\ = 0.

We have established the conditions under which )\ is preferred to no investment in law
enforcement, conditioned on the Firms hiring the Mafia. Notice that, given Remark 1, the
condition in equation (11) is purely a function of parameters, so that the case where X is
optimal and the case where A = 0 is optimal are mutually exclusive.

Now it remains to consider the consistency of these conditions with the conditions under
which the Firms hire the Mafia. There are three possibilities. From equation (7), if & >
(1—1) 1/ (0), then the Firms never hire the Mafia. If so, the Government never challenges,

f(0)

andso A=0. If k< (1—7) 1;{/\(:), then the Firms always hire the Mafia; the Government

challenges and chooses A = X if equation (11) is satisfied and the Government does not

challenge and does not invest in law enforcement if it is not satisfied. Finally, we need to

consider when k € ((1 — 7)1;{,\(:)7 (1- T)l;{o()())> :

In this case, there is no pure strategy equilibrium. If the government chooses A = X', the

Mafia will charge a fee that leads neither Firm to hire it. But then the Government’s choice

16



of A\ was not optimal, it should deviate to no investment in law enforcement. But, when it
does so, the Mafia now wants to charge fees that lead both Firms to hire the Mafia, which
again makes the Government’s resource allocation decision sub-optimal. Thus, we look for
mixed strategy equilibria.

Define \ as the choice of A such that
YY)
f(AT)

At this choice of investment in law enforcement, the Mafia is exactly indifferent between

(12)

charging a fee that induces both Firms both to hire it and charging a fee that induces
neither Firm to hire it. Let m be the probability that the Mafia choose ¢ such that neither
Firm hires it and 1 — 7 be the probability that the Mafia chooses fees such that both Firms
hire it. Then, in equilibrium the Mafia must choose this probability such that A is optimal

for the Government. The Government’s expected utility is:

Elug(Alr,m)] = (1 = N7 + (7pnve + (1= m) (1 = f(A7))psr + f(AT)pc)) R.

The Mafia chooses 7 such that the following holds:

/3 _ 1 T=1-— 1
H=mran = Rpa—p) " Rf'(A)(pc — pr) )

Combining all these cases, we can characterize investment in law enforcement.

If (1 — fN7)par + fF(NT)pg) — pvar) R > N7, then when have the following;

(

) if 7 < ()" oompn)
N—=1(__ 1 VT
. LR i T [ (Go—pr) L _kligf(%)] (14)
b\ if76<1_k1f5‘Nx 1_kf()>
0 if7_>1_k1f§£0(0)

where \ is implicitly defined by equation (12).
If (1 — fONT)par + f(NT)pg) — pvar) R < N7, then when have that A* = 0 for all tax

rates.
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Figure 3: The Effect of Increasing Taxes on Law Enforcement Expenditures, the Frequency

with Which the Mafia is Hired, and Fees Paid to the Mafia.

The level of Government spending on law enforcement, the fees charged by the Mafia,
and the likelihood of the Firms hiring the Mafia are represented as a function of the tax rate

in Figure 3.

4.4.1 Taxation, Government Corruption, and Law Enforcement

The Firms fund the Government through taxation in order to increase law enforcement
and, thereby, weaken the Mafia. The question arises, then, whether increasing government
funding will actually lead to an increase in law enforcement, given the moral hazard problem
that the Firms face vis-a-vis the government.

The government, in choosing how much to invest in law enforcement, balances two types
of incentives. On the one hand, it is tempted to expropriate tax revenues. On the other
hand, it has electoral incentives to invest in law enforcement. These electoral incentives
come from the Firms’ threat not to reelect the Government should it fail to challenge and
defeat the Mafia. The Government, then, will act in an increasingly uncorrupt manner as

the the electoral threat associated with losing to the Mafia increases relative to the appeal
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of expropriating tax revenues.

As is clear from the discussion above, and from Figure 3, the level of Government cor-
ruption (understood as the percentage of revenues not spent on law enforcement) is not
monotonic in the level of funding. For low levels of taxation (region A), the Government is
completely non-corrupt, spending all of its revenues on law enforcement. This is because,
when the budget is small, reelection incentives loom large relative to the fairly modest op-
portunities for expropriation. At a somewhat higher level of taxation, the incentives for
corruption become sufficiently strong that the Government begins to expropriate tax re-
sources. Within this range (region B), corruption is increasing in taxation—the Government
keeps total law-enforcement spending constant, expropriating the surplus. Once taxes be-
come high enough (region C), the level of corruption increases even faster as tax revenue
increases. This is because, as taxes increase in this range the Firms hire the Mafia less
frequently. This weakens electoral incentives because conflict between the Government and
Mafia (which is the source of the electoral incentives) becomes less frequent. In this range,
not only is corruption increasing with taxation, but total expenditures on law enforcement
are decreasing—the more resources the Government has, the fewer resources it spends on
law enforcement. Finally, when taxes are high enough (region D), the Mafia can not extract
fees that make it worth begin in business, so the Government is never called on to challenge

the Mafia, and therefore it expropriates all tax revenues.

Proposition 3 Government corruption (\) is not monotonic in the level of tazation. In
region A the government spends all tax revenues on law enforcement, in region B the gov-
1

ernment expropriates all tazes beyond (f')~! (E)' In region C government corruption is

increasing in the tax rate, and in region D the government expropriates all tax revenues.

Proof. Proof is in the appendix. m
When Government corruption increases or decreases, it is not just the percentage of tax
revenues that changes, but the absolute magnitude of resources invested in law enforcement.

Thus, we have the following result.
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Corollary 1 The strength of Government law enforcement, measured as the probability that
the Government defeats the Mafia when they are in conflict, is not monotonic in the level of
tazation. It is increasing in region A, flat in region B, decreasing in region C, and flat again

m region D.

Proof. The probability of government victory is f(A7). Since f(-) is monotonic, the result

follows from Proposition 3. m

4.4.2 Taxation and Mafia Viability

The dashed line in Figure 3 shows that the frequency with which the Firms hire the Mafia is
weakly decreasing in the tax rate. When taxes are low (in regions A and B), the Mafia dom-
inates the economy in the sense that neither Firm relies on the Government for protection.
However, Government policy in these regions does have an effect on the Mafia. In particu-
lar, Government investment in law enforcement and the threat of punishment decrease the
fees that the Mafia charges the Firms. Thus, in these regions the Firms have used tax and
electoral policy to successfully limit the strength, if not the ubiquity, of the Mafia. As taxes
increase even further, into region C, both the Mafia and Government are active in enforcing
contracts. Finally, if taxes become high enough (region D), the Mafia is entirely eradicated.
In order to achieve this outcome, the Firms must turn over enough money to the state in
the form of taxes that the amount that the Mafia is able to charge in fees is no sufficient to
overcome the risk of punishment that the Mafia faces when it provides revenue protection

services.

f(0)
1-£(0)"

comparative statics are evident. First, 7 is decreasing in the Government’s natural advantage

The level of taxation that drives the Mafia out of business is 7 = 1 — k Two

relative to the Mafia (f(0)). That is, in societies where extant Government institutions make
the Government strong relative to Mafias, it is relatively inexpensive to drive the Mafia out
of business. Second, 7T is decreasing in k. The larger the penalty the Government is able to

impose on the Mafia, the easier it is to eradicate the Mafia. In the conclusion, we speculate
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briefly about possible extensions to the model that would allow us to endogenize and better

interpret these parameters.

Proposition 4 The frequency with which the Firms hire the Mafia is weakly decreasing in
the tax rate. Moreover, if tazes are high enough, T, the Mafia is entirely eradicated. The
level of taxation necessary to eradicate the Mafia is decreasing in the Government’s natural
advantage relative to the Mafia (f(0)) and in the penalty the Government is able to impose
on the Mafia (k).

Proof. The proof is in the appendix. m

4.5 The Firms’ Reelection Rule

In light of the best responses, what reelection rule will the Firms adopt? Because any
reelection rule is credible in equilibrium, we look for the reelection rule that maximizes the
Firms’ expected utilities given the paths of play described above. First, notice that pxas
affects the Government’s choice of whether to challenge, but does not directly enter into the
Government’s choice of investment in law enforcement. In particular, the Government will
challenge the Mafia only if pxy < pa(1 — f(NT)) + paf(A*T). Since the Firms want the
Government to challenge, they will always choose a py s that satisfies this constraint, which
implies that we can disregard the case, above, where the Government chooses an investment
level of \* = 0 because (((1 — f(N7))par + f(NT)pa) — pyar) R < N7. Further note that
the Firms choice of pyg has no effect on any decisions and so any py¢ is optimal.

Finally, consider py; and pg. A* is itself weakly increasing in pg and weakly decreasing
in pys. Since the Firms want A\* to be as large as possible, increasing pg — pys makes the
Firms better off. Thus, the Firms want to choose pg — pas as large as possible, which implies

pc =1 and pyr = 0.
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4.6 The Optimal Tax Rate

The only remaining action to be determined is the Firms’ choice of the tax rate (7). Given
the best response correspondences p*, \*, ¢*, u*, and v*, we have that a firm who will receive

a share x of the contract has an expected utility given by:

(

2(1—7)f(7) it 7 < ()" (%)

Elup(r,-)] = e e [ % i SCA(%)] (15)
(1 —71) (W+(1—7T)f(>\7> if 7€ (1 f 1_k1ff(0))
z(1—7) if 7>1—Fk; ( )

\

Notice, that, regardless of the realization of «, the firms are unanimous in their preferences
over tax rate. However, the expected utility changes in each of the regions from Figure 3
because the Government’s allocation of the tax resources is different in each region. In order
to determine the optimal tax rate, the Firms compare the locally optimal tax rate in each
region and choose the one that maximizes their utility. Label the locally optimal tax rate
in each region (including the boundaries) 77, j € {A, B,C, D}. The following result will be

useful in finding the optimal tax rate.
Lemma 3 The optimal taz rate is either 7)) or 75.

Proof. The proof is in the appendix. m

The intuition behind this lemmas is that, because Government investment in law enforce-
ment is flat in regions B and D, the Firms’ expected utility is decreasing in the tax rate in
these regions. Thus, the optimal tax rate can never be in the interior of B or D. It is feasible,
however, for the optimal tax rate to be in the interiors of A or C or on either of their upper
boundaries. In order to determine which it is, we must find the local optima and compare
them. This intuition is illustrated in Figure 4.

In region A, if the local optimum is interior, it is given by the following first-order

condition:

f/
f
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Figure 4: The Firms’ expected utility as a function of the tax rate. The optimal tax rate
can be in region A (left-hand figure) or region C (right-hand figure), but never regions B or
D.

If (1—71) fo (1) > 1, for all 7 < (f')~! (%), then there is a corner solution, denoted

At the interior optimum, the locally optimal tax rate in region A balances the marginal
benefit of increased law enforcement that comes with increased government funding against
the marginal cost of increased taxation.

In order to find the local optimum in region C, we will use the following results.

Lemma 4 7 is increasing in T.
Lemma 5 A1 is decreasing in T.

The proofs are in the appendix. Lemma 4 points out that, in region C, the higher the
tax rate, the greater the probability that the Mafia charges fees such that neither firm hires
it. This is because, as the tax rate increases, the Mafia is able to extract relatively less from
the firms, making being hired relatively less attractive. Lemma 5 shows that, in region C,
as the tax rate increases total spending on law enforcement decreases. This is because the
government only realizes electoral benefits from law enforcement spending when the firms
hire the Mafia. Since the frequency with which the firms hire the Mafia decreases as taxes

increase, spending on law enforcement also decreases.
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We can now find the local optimum in region C. If the local optimum is interior, it is

given by the following first-order condition:

(1-7) (g—: (1= rOr)) + (1 - m%&a) — (v (1= 1G2) + 1G72)) = 0.

Increasing the tax rate in region C has three effects on the Firms’ expected utility. First,
it diminishes the revenues associated with economic activity, which is a cost from the Firms’
perspective (— <7r (1 - f(ﬂTé)) + f(;\T(*;)) < 0). Second, it changes the probability that
Mafia charges fees that lead both firms to hire it ((1—7)9Z (1 — f (5\7‘5)) ). Lemma 4 implies
that this effect is positive—increasing taxes decreases the probability that the firms hire the
Mafia, which makes the Firms better off. Finally, as show in Lemma 5, increasing taxes

Af(A7E)
N

decreases total spending on law enforcement ((1 — 7)(1 — ) < 0), which makes the
Firms worse off. The optimal tax rate balances these marginal benefits and marginal costs.
If the first-order condition does not hold with equality for any tax rate in region C, then

the locally optimal tax rate is either the lower corner or upper corner, respectively denoted

Teo=1-— k@
1—f(\N7)
and
e f(0)
To=1-— kl——f(O)

The globally optimal tax rate is found by comparing the expected utilities at these local

optima (see Figure 4). This gives rise to the following result.

Proposition 5 The optimal tax rate is characterized by

Th if Elup(7})] 2 max{E[up(75)], Elup(z0)], Elur (7o)} and 74 < (f)7 ()

7y if Elup(Ty)] > max{Elup(78)], Elur (7)), Elur(7E)]} and 743 > ()7 (%)

1o if Elup(ts)] > max{Eup(7})], Elur(Th)]} and 755 <1 — k:ligco()o)

Te if Elup(1d)] > max{E[up(7})], Elup(Ty)|} and 75 > 1 — k:lf(fo()o)
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Proof. Lemma 3 implies that the optimum must be in region A or C. The same Lemma
implies that the expected utility is decreasing from the local optimum in region A until the
boundary between region B and C. Further, if 7{. is the local optimum in region C, then
the expected utility is decreasing for all tax rates greater than the local optimum in region
A. Thus ¢ can never be the global optimum. The rest of the proposition follows from the
argument in the text. m

According to Proposition 5, the optimal tax rate can be in either region A or region C.
What determines whether the Firms prefer the lower tax rate or the higher tax rate?

In region A, the firms pay relatively low taxes, all of which are directed, by the Govern-
ment, toward law enforcement. However, because taxes are low, the Mafia can extract fairly
high fees from the firms, with relatively little threat of successful law enforcement by the
modestly funded Government. Thus, if the Firms choose the lower tax rate, they reap the
benefits of relatively low taxation and a non-corrupt government, but they bear the costs of
a thriving Mafia.

In region C, the Firms pay higher taxes, only some of which are directed by the Gov-
ernment toward law enforcement. Because taxes are high, the Mafia cannot extract as high
fees from the Firms. Moreover, because the Mafia cannot extract high fees, the threat of
law enforcement makes it relatively less attractive to the Mafia to be in business in the first
place. As a result, the Mafia sometimes chooses to price itself out of the market.

Thus, moving from region A to region C has a variety of effects on the Firms’ welfare. On
the one hand, it increases the taxes they pay and increases government corruption, making
them worse off. On the other hand, it decreases the fees they are charged when hiring the
Mafia and decreases the frequency with which they hire the Mafia. Whether lower taxes
(region A) or higher taxes (region C) are optimal depends on the relative magnitude of these

tradeofls.
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4.6.1 Taxation and Commitment

Economic agents in this model face a commitment problem. For any given level of taxation,
it is Pareto inefficient for both Firms to hire the Mafia. This is because the enforced contract
is the same whether they both hire the Mafia or both rely on the Government, but when
they both hire the Mafia they also pay fees. The problem, of course, is that they do not
trust each other not to individually hire the Mafia in an attempt to extort the entire value
of the contract.

The Firms fund the government in order to solve this commitment problem. The threat
of Government challenge, should both Firms hire the Mafia, makes it relatively less attractive
to the Mafia to be hired. Consequently, government law enforcement and taxation can some-
times diminish the fees the Mafia can charge, thereby mitigating the commitment problem.
Of course, weakening the Mafia comes at a price to the Firms—taxation. The Firms face
a trade-off. They would like to create a situation where neither hires the Mafia. However,
funding the government sufficiently to achieve this goal is costly. Consequently, even though
appealing to the Mafia is ex post inefficient, the Firms will allow the Mafia to persist. That
is, the Firms could drive the Mafia out of business by funding the government sufficiently,
but they choose not to do so because the increased tax burden would be more costly than the

inefficiency of hiring the Mafia. This intuition is summarized in the following proposition.

Proposition 6 For any tax rate the Firms prefer jointly not to hire the Mafia. Although

the firms can always choose a tax rate, T =1 — klf(fo()o), that would lead them not to hire the

Mafia, there are conditions under which they choose a lower tax rate that leads both of them

to hire the Mafia.

5 An Extension: The Possibility of Collusion

A common theme in the literature on state/mafia relations that we have not yet touched

on involves collusion between the government and the mafia. In this section, we consider a
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simple extension to our model that allows us to explore the implications of introducing the
possibility of such collusion.

Consider an extension in which, at the time when the Government chooses whether or
not to challenge the Mafia, the Mafia and the Government also have the choice to enter into
a credible agreement whereby the Government does not challenge the Mafia in exchange for
a payment from the Mafia (). Thus, the Mafia and the Government can collude to prevent
the Government from breaking up the Mafia’s protection racket. How does this possibility
effect equilibrium play?

Without repeating the full analysis, the intuitions can be seen by repeating the backward
induction. At the point where this decision is made, the government’s expected utility from

not colluding with the Mafia is precisely as before:
FElug(y=1]=1-=X)7+ f(\'T)R.
If the Government does collude, it is sure not to be reelected, so its expected utility is:
Eluc(y = 0)] = (1= \)7 + B,
The Government, then, will collude if
Bz fANT)R=5

Clearly, if the Mafia chooses to collude with the Government, it will pay the lowest

possible bribe, §*. The Mafia’s payoff from colluding with the Government is:
Eluy(8%)] = ¢1 4+ ¢2 — 5
The Mafia’s expected utility from not colluding with the Government is as before:
Eluy (8 =0)] = ¢1 + 92 — f(A'T)E.
The Mafia, then, is willing to collude with the Government as long as
g < f(N'1)k = R < k.
This gives rise to our first result.
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Proposition 7 If R > k, then equilibrium play in the extended model with the possibility of

collusion is identical to equilibrium play in the model without the possibility of collusion.

If electoral benefits are large relative to the punishment the government is capable of
meeting out, then collusion is not in the interest of the Mafia and so, will not happen.
However, the question remains as to what happens if R < k.

As is clear from the earlier analysis, the Firms willingness to hire the Mafia is not a
function of the Government’s decision over whether or not to challenge the Mafia, thus Firm
hiring strategies are the same as in the game without collusion. However, the point at which
the Mafia is willing to charge fees that induce the Firms to hire it does change.

The Mafia’s utility from being hired by the Firms, given that there will be collusion, is

Eluy(p = (1L 1)] =d1+ ¢ =5 = (1 —7)(1 = f(X'7)) = F(N'T)R.

The expected utility from pricing itself out of the market is 0. Thus, the Mafia will charge
fees that induce the Firms to hire it if

1— f()\*T)'

R<(1—-1) o)

(16)

Notice that, since R < k, for a fixed \*7, this condition is easier to fulfill than the condition
in equation (7).

The final question that must be answered is how much will be spent on law enforcement
when collusion is possible. Even though the Government will never challenge the Mafia, it
may have an incentive to invest money in law enforcement to increase the bribe it can extract
from the Mafia. Moreover, the bribe the Government can extract is given by 5* = f(A*T)R,
precisely the expected payoff the Government associated with the possibility of reelection
in the earlier model. Thus, with the exception of the change in when the Mafia is hired
expressed in equation (16), the Government’s maximization problem is identical to before.
Thus, without redoing the analysis, it is clear that in the extended model with collusion, if

R < k, then the optimal investment decision is given by
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1 if 7 < (f’)_l(%)
NG [ N—1/1 fT)
Bty e () ()1 - RAGEL
)\C _ R 1—f(NT) (17)
3 : fT) f(0)
3 ifre (1—31#(“),1_31#(0))
: _ p_f(0)
\O ifr>1 lef(o)

The fact that the Government’s optimal investment is the same (but for the cut-points)
as it was in the previous model, implies that the Firm’s choice of optimal tax rate will also

be similar. PROPOSITIONS TO BE ADDED

6 Conclusion

To be added.

7 Appendix

7.1 Proof of Lemma 1

We compare the Firms’ expected utilities associated with v =1 and v = 0, respectively.

O =
% = E[u1,2<”}/ = 0711/ = (17 1)7 )]

Eluis(y=1,p = (1,1),-)] = (1 = f(A7))

7.2 Proof of Proposition 1

Expected utilities, in the modified game, are the same as in the unmodified game, so the
Firms strategies with respect to hiring the Mafia are the same and so is the Mafia’s expected
utility, evaluated at v = 0. It is clear that equation (4) evaluated at v = 0 is always greater

than equation (5), so equation 6 describes the optimal choice of ¢p. On the equilibrium path,
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¢1 > 0,¢9 > 0, and both Firms hire the Mafia. Because the Government never fights the

Mafia in equilibrium, A* = 0, for all p, which implies that 7 = 0. B

7.3 Proof of Lemma 2

There are two cases to consider:
1. pnp < Pr(M|0,7)py + (1 — Pr(M|0,7))pc
2. pyym = Pr(M|0,7)pa + (1 — Pr(M|0,7))pe-

Since Pr(M]|A, 1) is decreasing in A, we know from equation (1) that in case 1, v = 1,
regardless of \!.
Now consider case 2. From equation (1) we know that if A\! = 0, then v = 0. This yields

the following expected utility for the Government:
Elug(\' = 0,7 = 0)] = 7 + pyuoT
If, however, A! > 0 and ~ € (0,1), then the Government’s expected utility is:
Elug(\' > 0,7 € (0,1))] = (1 = \D7 + 4 (Pr(M]|0,7)pas + (1 — Pr(M|0,7))pe) 67

Note from equation (1) that if v € (0,1), then pyy = Pr(M|0,7)pp + (1 — Pr(M|0,7)).

Consider, then, the deviation from (A > 0,7 € (0,1)) to (A\! = 0,7 =0). We have that:
Elug(\' = 0,7 =0)] =7+ pyud7 =7 + (Pr(M|0,7)par + (1 — Pr(M|0,7))) 6T,
which is clearly larger than E[ug(A' > 0,7 € (0,1))]. Hence, if A\! > 0, then v ¢ (0, 1).

Moreover, if v = 0, then A! must be 0. Thus , if A >0, then v =1. W

7.4 Proof of Lemma 3

If 7 € [(f’)*l(%), 1- klf(f)?\%) , the expected utility is #(1 — 7)f(N'7). Lemma 1 shows

that M7 is constant in 7. Thus, it is clear that the expected utility is decreasing in 7, so
Elup(mp)] < Elup(73)]-
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Ifr>1 —k%, the expected utility is z(1—7), which is decreasing in 7, so E[up(7})] <

Elup(rs)]. W

7.5 Proof of Lemma 4

or _ IO BE

v or = RGer 0, where the inequality follows from f” < 0 and

From equation (13)

2r<0.m
=

7.6 Proof of Lemma 5

From equation (12)

L ()= 5

Since the right hand side is obviously decreasing in 7, the left-hand side must be as well.
Define ¢(-) = %() Then ¢ = % + % > 0. Thus, in order for the left-hand side to be

decreasing in 7, A7 must be decreasing in 7. H

7.7 Proof of Proposition 3

The optimal Government resource investment is given by equation (14):

(

1 if 7 < (f")"' (%)
UL . [ N—1/1\ 1 _ 1. fOV7) }
. L ifre |(f) 7 (5)1 kl_f(i)
S L SO 4 £
A ifre (1 RO kl_f(0)>
: )
\0 ifr>1 kl—f(o)'

In the first region, \*7 = 7, which is increasing in 7. In the second region, A*7 = N7,
which is constant in 7, by remark 1. In the third region, \*7 = AT which, by Lemma 5, is

decreasing in 7. In the fourth region, A*r = 0, which is constant in 7. B
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7.8 Proof of Proposition 4

From equation 7, if 7 < 1 —k - f ?(T%), the Mafia charges a fee such that both firms hire it.

Ifre (1 — klfgj\(i%), 1-— k;lfgco()o)» the Mafia charges a fee that induces the Firms to hire

the Mafia with probability 1 — 7 which, by Lemma 4 is decreasing in 7. By equation (7) if

T>1-— klf(fo()o), the Mafia charges a fee such that neither firm hires it. W
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