Tax amnesties, plea bargains and the optimal enforcement policy

LuiGcl ALBERTO FrRANZONI*!
UNIVERSITY OF BOLOGNA, ITALY.

July 1995 '

ABSTRACT. This paper develops a model of tax enforcement in which
the tax agency is allowed (o make pre-audit settlement offers to taxpayers.
Settlements can either take the forin of public amnesties or individual plea
bargains. In this model, pre-audit settlements allow the agency to overcome
its limited control over the enforcement parameters (the agency takes the tax
and penalty levels as given) and to increase its net revenue. Public amnestics
prove to be superior to individual plea bargains, since they allow the agency
to extract from taxpayers, not only the prospective delence cost, but also the
risk premium associated with the sampling procedure.

JEL. Nos. 126 (Tax Isvasion) and K12 (Illegal Behaviour and the Enforcement
of Law).

Keywords: tax enforcement, tax amnesties, plea bargaining, auditing, renego-
tiation

Correspondence to: Luigi Aiberto Franzoni, Department of Economics, Strada Maggiore 43
40125 Bologna, Italy. Tel. I'l-51-6402633, fax. 1T-51-6402664, c-mail: franzoni@bophO1.cineca.it.
I am grateful to Meg Meyer, Chris Harris, Jim Mirrlees and Shin Kambe for helplul com-

ments. This paper is drawn from chapter 3 of my D.Phil. thesis.

——

?



Tax amnesties, plea bargains and the optimal enforcement policy 2

49. Christians should be taught that. the Pope’s pardons are useful, if
they do not put their trust in them; but most harmful, if through them
they lose the fear of God. Martin Luther, “The Ninety-five Theses,” Wit-
temberg, 1517.

1. INTRODUCTICON
One of the major concerns raised by the repeated use of “pardons”, is that they may
eventually remove any restraint on individuals’ behaviour and encourage repeated vi-
olations. In the context of tax enforcement, the question is whether grace programmes
may eventually encourage evasion and reduce the governraent’s net revenue.

In this paper, we analyse the short and long-run implications of amnesties for
income tax evaders, and of plea bargaining with the tax agency. Amnesties considered
are a form of pre-audit settlement: those who accept the settlement offer are granted
immunity from prosecution. Like plea bargains, amnesties represent an attempt by
the agency to reduce its audit expenditure after the crime has been committed, when
there is no longer any need to provide incentives to comply. Plea bargains differs
from general amnesties in that they are available only to taxpayers already selected
for investigation.

It has long been recognized in the literature on pre-trial negotiation that after
the infraction has been committed, » settlement provides a Pareto improvement, as
it allows the parties to avoid the costs associated with the trial. The problern with
settlements, however, is that when they take place, the prosecuting party has imper-
fect information on the defendant’s type, and cannot distinguish the guilty defendant
from the innocent one. This allows the guilty defendant toteap an informational rent,
and makes crime more attractive. In the context of taxation, the introduction of a
settlement stage is likely to produce a loss in tax revenue and one might conjecture
that this leads to a reduction in the agency’s overall payoff.

We investigate this problem by developing a model in which the tax agency and
the taxpayers rationally choose their strategies and have correct expectations on the
opponent’s play (“rational expectations”). This allows one to shed some light on the
effects of amnesties and plea bargains on the enforcement policy and to provide an
answer to the question of whether it would be advisable to prevent the agency from
using them as policy tools. :

The main assumption of this paper s that the agency has limited control over the
enforcement policy: it has full contrel over the audit, policy, but assumes that the tax
and penalty levels as pre-determined by a superior authority.

The starting point for our analysis is a model of tax enforcement where no negoti-
ations between the tax agency and the taxpayers can take place. The only policy tool
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controlled by the agency is the audit rate. Taxpayers have concave utility functions
and may either have high or low incomes.~The optimal policy has here a very simple
nature: to audit low income reports with a probability just sufficient to discourage
evasion.

This basic model is then contrasted with a more complex model in which the
agency can make use of amnesties after taxpayers have reported their incomes. The
game between the agency and the taxpayers will be characterized by the following
move order: 1. the agency selects the audit rates for each level of income reported,
2. taxpayers file their income returns and pay the appropriate taxes, 3. the agency
offers an amnesty with an appropriate participation fee, 4. taxpayers decide whether
to participate in the amnesty or not. Taxpayers who take part in the amnesty are
granted immunity from prosecution, while the others are subject to the audit rates
decided by the agency at the cutset.

In offering the amnesty, the agency acts as a monopolist which provides insurance
against audits. It is assumed that all taxpayers are interested in getting this insurance
irrespective of whether they have evaded or not, because audits impose a defence
cost on auditees which is not refunded by the state (nor can it be covered by private
insurance). Evaders, however, are willing to pay more to avoid the audit risk because
they face a larger net payrment if they are audited. Depending on the level of the
participation fee, the amnesty will either be accepted by the whole population or
only by evaders. When the participation fee is low (“pooling amnesty” ), the amnesty
functions as a “sale” in the enforcement policy: evaders are able to get away with
their infractions at low cost. In this case, the agency collects an amnesty revenue
proportional to the defence cost and the risk premium of taxpayers, and incurs no
audit costs. When the participation fee is large (“screening amnesty”), evaders do
not benefit from any discount in the expected penalties, and the amnesty serves the
purpose of separating evaders from compliant taxpayers. In this case, the amnesty
allows the agency to save on the audit expenditure and to extract the prospective net
payment (fine+taxes evaded+defence cost) and the risk premium from evaders.

The cptimal amnesty fee is decided by the agency on the basis of its belief about
the evasion rate, and is dependent upon the expected yield of audits. At the equilib-
rium, the amnesty fee will be low with positive probability and this provides taxpayers
with ex-ante incentives to evade. It will be noted that large audit rates increase the
audit threat, but also increase the expected audit expenditure, making a low amnesty
fee more likely. The optimal enforcement policy will then have to face a trade-off be-
tween the incentive tc raisc a lurge amnesty revenue and the need to provide incentives
to comply.

Due to the complexity of the game, an explicit expression of the optimal audit
cun amnesty policy can be derived only for two special cases: in the first, taxpayers
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are risk-neutral, while in the second, the defence cost to taxpayers is negligible. These
two cases provide powerful insights into the nature of the optimal policy. They show
that the enforcement policy retains its deterrent value only if the amnesty fee is ran-
domly chosen and if taxpayers incur the risk that the fee is larger than the statutory
tax. It will be scen that the amnesty policy allows the agency to extract additional
resources from taxpayers, the amount of which depends positively on the prospec-
tive defence costs to taxpayers and their risk premia. The possibility of extracting
the defence cost by means of a settlement provides the agency with the incentive to
engage in opportunistic behaviour (“extortionary effect”) and raise the audit rate
for low income reports to its maximum levels. The agency deliberately inflates the
prospective defence cost to taxpayers in order to extract it at the settlement stage.

When taxpayers are highly averse to risk, however, a countering factor may come
into play, namely, the need to create some uncertainty in the sampling stage in order
to increase the risk associated with the decision to evade. By bounding the audit
rate away from one, the agency produces a specific “audit selection” risk which it can
then provide insurance against. This factor provides the agency with an incentive to
reduce the audit rate and, consequently, to reduce the net payment of high income
taxpayers. In turn, the reduction of the actual tax differential produces an increase
in net revenue (“Laffer curve effect”).

Contrary to amnesties, plea bargains take place after taxpayers have been picked
out for investigations and do not provide insurance against the “audit selection”
risk. Here, the Laffer curve effect does not apply and the agency does not have any
incentive to bound the audit rate away from one. The optimal enforcement policy
with plea bargains will generally coincide with the optimal enforcement policy with
amnesties and risk neutrality: the audit rate for low reports wili be equal to one, so
that all taxpayers reporting a low income will be selected for an investigation and
offered a settlement. The maximum net revenue that the agency can obtain through
plea bargains will prove to be less than that obtained through public amnesties, as
the latter only allows the agency to gain from the extraction of the risk premium
associated with the uncertainty of selection. ’

The model developed in this paper follows the so called “principal-agent” approach
to tax enforcement pioneered by Reinganum and Wilde (1986). The main feature of
this approach is that the agency is assumed to be able to commit itself to the optimal
audit policy and to act as a Stackelbery leader.' The contribution of this paper rests

'Other important contributions to this approach can be found in the work of Scotchmer (1987),
Border and Sobel (1987), Mookherjee and Png (1989) and Sanchez and Scbel (1993). Melumad and
Mookherjee (1989) develop an interesting model in which the government achieves the “precommit-
ment” solution by delegating authority over the enforcement policy to a manager and by providing
her with the appropriate incentive scheme.
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in the analysis of amnesties and plea bargains as policy tools to be coupled with the
use of audits. The agency announces the audit rates (chouses the audit technology)
at the outset, but chooses the terms of the settlement after taxpayers have reported
their incomes. In this scnse, settlements represent a form of “renegotiation” of the
enforcement policy, which takes place after the crime (if any) has been committed.
Ore of the results from the literature on renegotiation is that it cannot increase the
principal’s payoff (to see this, it is sufficient to apply the revelation principle).? In this
paper, instead, renegotiation increases the net revenue to the tax agency, since the
agency does not have full control over the enforcement parameters (it cannot modify
the tax and penalty rates). Amnesties allow the agency to surmount the inflexibility
f the tax code (which is less flexible to coniingent variation in the economic system),
and to produce an efficiency gain. :
Tax amnesties have recently attracted some attention in the theoretical literature.
Andreoni (1991) and Malik and Schwab (1991), among others, have studied amnesties
for income tax evaders. Their models, however, relate to programmes that allow tax-
payers to revise their income returns without offering immunity from prosecution.
Hence, their amnesties do not provide taxpayers with insurance against audits, but
rather against their own miscalculations in the optimal tax return and against tem-
porary liquidity constraints. Tax amnesties of this kind have been popular in the US,
whereas the amnesties considered here have been popular in Italy, the Philippines
and Columbia, and are similar to standard “voluntary disclosure schemes” used to
unearth illegal wealth. which have been recently implemented in India, Argentina and
Belgium. 3
The other theme of this paper, plea bargaining, has received a much wider atten-
tion in the literature. We will not try to survey the immense literature on pre-trial
negotiations here [see Cooter and Rubinfeld (1989)]. Very little, however, has been
written on the effects of plea bargaining on the incentives to commit crime and the
optimal enforcement policy. An interesting contribution to this topic is the recent
work of Reinganum (1993), who develops an integrated model of plea bargaining,
criminal choice and crime detection. Her article differs from mine in many substan-

*Renegotiation has been thoroughly studied in the literature on optimal contracts. In that
context, renegotiation proves to increase the payofi of the principal only if it occurs after some
new pieces of nen-verifiable information have become available to the parties. On this, sce 1lart
and Moore (1988), Hubermar and Kahn (1988), Iudenberg and Tirole (1990), Hermalin and Katz
(1991) and Aghion, Dewatripont and Rey (1994).

3IRS (1987), hewever, shows that 2/3 of the revenue collected through the amnesty programmes
implemented in the US stemmed from so-called “accounts receivable,” that is tax deficiencies which
were known to the agency. This means that these programmes essentially acted as the “plea har-
gains” studied in this paper. For an overview of amnesty progranumnes recently offered in different
countries see Olivella (1994), Uchitelle (1989) and Franzoni (1995).
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tial respects, among which are the timing of the moves and the side making the
settlement offer (in her model, the settlement offer comes form the defendant).

Chu (1990) develops a model of plea bargaining with the tax agency in which
taxpayers who report an income level above a fixed threshold are automatically guar-
anteed immunity from legal prosecution. In Chu's model the use of this sort of
minimum lex allows the agency to correct an inefficiency in the enforcement policy
(audit rates are not conditioned on the income report) and increases social welfare.
[[In contrast to Chu’s model, it is assumed here that plea bargaining takes place after
taxpayers have reported their incomes and that the terms of the deal depend on the
agency’s belief that it is dealing with an evader.]]

It is important to note that the results of this model are not specific to tax
enforcement and are applicable to many other monitering games, such as those related
to the general enforcement of law, the regulation of a monopolist with unknown costs,
and the regulation of externalities.

The paper has the following structure. In section 2, a basic enforcement model is
developed in which neither amnesties nor plea bargains can take place. In section 3,
tax amnesties are introduced and analyzed. In section 4 and 5, the optimal enforce-
ment policy with amnesties is derived for two special cases: in the first taxpayers
are risk-neutral, in the second the defence cost imposed on taxpayers by an audit
is negligible. Section 6 deals with plea bargaining and section 7 provides some final
remarks.

2. ENFORCEMENT WITH NO SETTLEMENTS

The starting point of our analysis is a simple enforcement model where amnesties
and plea bargains are not feasible. Consider a population of taxpayers with different
liabilities: a fraction p of them has taxable income yg, and the rest y;, with 3 <
1. The statutory liabilities of type-0 and type-1 are, respectively, Ty and Ty, with
15 < T;. Since taxes are paid on reported incomes, there is an incentive for type-1 to
misreport his income and evade Ty} — 7. In order to prevent this, the tax agency can
perform costly audits. Audits are assumed to be perfect, in the sense that they always
reveal the real income of the auditee. Convicted evaders are subject to a penalty F.

An important assumption is that [y, T and F' are dstermined by an upper-level
institution and cannot be modified by the agency. They are not necessarily optimally
chosen, and this will have important implications for the amnesty policy. It is assumed
that audits impoese, simply in being carried out, a defence cost s on the auditee, which
is not refunded by the state.* This cost is asscciated with the nuisance of an on-site
investigation and with the legal expenditure borne in making one’s own case before

1This assumption is in line with the institutional arrangements of most countries.
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the courts. The defence cost applies only to taxpayers reporting a low income, since
taxpayers reporting a high income cannot possibly be evaders.®

Let ag and a; be the audit rates for low and high income returns respectively, The
payoffs to type-1 are:

EUig =u(yy = 1), if he reports “high,”

EUL (a0) = (1 = ag) u(y1 — To) + apu(yy =Ty ~ I — s), if he reports “low,”
with v’ > 0,4" < 0.

Let ap be the audit probability for low reports which leaves a taxpayer with high
income indifferent between reporting “high” and “low,”

g = — u (y1 - ,[}):1 - u (y] - 71]) .

CTu(y =) —uly =T - I — s)

A taxpayer with high income evades only if ay < . Since there is no reward for
over-reporting, we expect the low-income type to choose the “low” return. This is
true for each possible combination of ay and a; only if the defence cost is not too
large. We therefore assume that s < 7 — Ty. Under this condition, a low-income
taxpayer always reports his true income and gets expected utility

EUpr (a0) = (1 — ao) w(vo — To) + aou(yo — To — ).

Let us turn to the problem of the agency. It has to choose the audit rates ay and a;
that maximize the expected net revenue, i.e. tax revenue minus audit expenditure
plus recovered taxes and fines. The agency is assumed to be able to commit itself to
the optimal audit strategy. In other words, the audit programme (audit technology) is
decided by the agency at the beginning of the period taking into account the reaction
of the taxpayers.® Since only high-income taxpayers report a high income, a; can be
optimally set equal to zero: a} = 0.

Let B = B(ap) be the probability that type-1 evades and let ¢ be the cost of an
audit to the agency. The net revenue is then

R (ao) = pring + (1 - p) T1 - ;’3 ((lg) (1 - p) (71 - Tu)
+ao (1~ p)3{ao) f = [p+ (1 — p) A(ao)] ca,

5In theory, the defence cost could also apply to laxpayers reporting a high income. This would
simply amplify the “extortionary” behaviour of the agency brought about by the amnesty policy.

61t is important to note that the agency commils itself to the audit rates and not to the “number”
of audits per income class. 1f thal were the case. the agency might lose contro! over taxpayers’
expectations (and behavicur) and muliiple equilibria might arise. Given the number of audits for
the low report, for instance, we might have an cquilibrium in which all taxpayers report a low
income, and the audit rate is conscquently small, and another one in which ouly poor taxpayers
report a low income, and the andit rate is conscquently large. In hoth cases, taxpayvers” choices
would be rational. A similar problem would arise when the amnesty is offered.
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where [ =T} — [y + 7 is the additional payment to the state of a caught evader.
The net revenue is constituted by the statutory taxes minus the taxes evaded plus
the fines and taxes recovered through audits minus the audit expenditure.

Since high-income taxpayers evade only if ag < g, we have

R ((lv()) = pT() + (1 - })) To + ag [(1 - p) J— C] , for ag < g,
]?.(0.0) € [1?_ (O’()) N Rt ((.\‘())] . for Qg = Qy, (1)
R (ao) = pTy 4+ (1 — p) Iy — peay, for ap > .

The agency has an incentive to audit low reports only if the cost of an audit does
not exceed its net revenue. Note that for ag < v, the net yield of each audit is
(1 = p)f — ¢, which is assumed to be positive.

ASSUMPTION 1. The aundit cost is not prohibitive: ¢ < (1 — p) f.

This assumption guarantees that the net yield of an audit is positive when all
high-income taxpayers evade.
From equation 1 we obtain

Ty -Tp

R (ag) > R™ (ag) <= ap < e
Since ¢” < 0, we have

_ wyy — 7o) —w(yy = Th) < T, =14 - =T
w(ypy —To)—u(p -1 —F—=3s)~ f+s f-c’

and thus R ((,xo)'4 > R(cy) . It is easy to see that the maximum revenue is reached
at af = ag, that is at lim_o {ap + ¢).
We have thus proved the following result.

Proposition 1. If negotiations cannot talke place between the agency and taxpayers,
the optimal enforcement policy is characterized by the following audit rates

a; =0
ulyy = To) — uly; = Ty)

agy = B ~ — —.
0 ulyy = To) —u(pn =1y~ FF —s)

In a world wheve settlements Letween the agency and the taxpayers cannot take
place, the enforcement policy takes a simple form: no audits for high reports and
aundits at a rate just sufficient to discourage evasion for low reports. Note that here
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audits play a purely deterrent role: at the equilibrium, nobody evades and only honest
taxpayers are audited. .
The net revenue under the optimal policy is

R = pTy+ (1 - p) 1) — peay. (2)

The agency collects the statutory taxes in full and spends a certain amount in audits.
The audit expenditure is smaller if the unit cost of an audit ¢ and the fraction of
low-income taxpayers p are smaller, and if the sanction I and the risk aversion of
taxpayers are larger (since o is smaller when [ is larger and the taxpayers are more
averse to risk).

3. THE OPTIMAL AMNESTY
In this section, we consider the possibility that the agency offers an amnesty after
taxpayers have reported their incomes. Taxpayers who pay the amnesty fee are
granted immunity from legal prosecution. The amnesty is equivalent to an offer of
insurance against audits and cannot be provided by the private sector. It is assumed
that, at this stage, the agency has all the bargaining power and that it is able to
make a take-it-or-leave-it settlement offer. In theory, the offer could contain a set
of standard insurance contracts characterized by different degrees of coverage and
premiums. In our case, it is clear that it is in the interest of the agency to avoid the
audit cost, and thus to provide full coverage. The space of the relevant contracts will
then contain only two simple offers, providing full insurance at different premiums
(amnesty fees). Taxpayers who reject the offer are subject to the risk of being audited.

The game between agency and taxpayers is now characterized by the foliowing
move order:

1. the tax agency selects the audit rates,

2. taxpayers report their incomes and pay their taxes,

3. the agency decides the amnesty fee,

4. taxpayers choose whether to participate in the amnesty or not.

The solution to the game 1s the Perfect Bayesian Equilibrium. This solution requires
strategies to be optimel given the beliefs of the agents and beliefs to be obtained from
equilibrium strategies and observed actions using Bayes’ rule.

It is convenient to begin the analysis {rom the last stage. Let us assume that
high-income taxpayers have evaded with probability /3, that the audit rates are set. to
ag and a;, and that this is common knowledge. The agency can make two amnesty
offers: une for the taxpayers who have reported low incomes and one for those who
have reported high incomes. However, since only type-1 reports a high income. audits
do not represent a threat to “high” reporters, and the optimal settlement offer for
tnese individuals has a zero amount, ¢;; = 0.
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Consider now the amnesty offer for the taxpayers who have reported a low income.
Clearly, type-1 (the cvader) is willing to pay more than type-0 to avoid the audit
risk, since in case of an andit he also has to pay the taxes evaded and the fine
(1Y =Ty + 17 = f). The amonnts that the two types of taxpayer are willing to pay
are:

qro (o) = aps + Ry {(s,a0), the willingness to pay of type-0,
Qi (@o) = ag (f +8) + RPy ([ + s.00), the willingness to pay of type-1.

The amount that each type is willing to pay to avoid the audit risk is equal to the
amount that a risk-neutral taxpayer would be willing to pay, aps and ao (f + s),
respectively, plus the risk-premium associated with the risk of losing s and [ + s,
respectively, with probability ay.

After taxpayers have submitted their income returns and paid the appropriate
taxes, the agency will choose the optimal amnesty fee for low reports from among:
{qz0 (a0), g1 (a0), gec}, where go > qp; (a0) is a fee so large that nobody accepts it.

At this stage, the agency’s belief that a taxpayer who has reported “low” is an

f(-p)
B(l-p)+p
The agency will select. the amnesty fee that maximizes its payoff. The (continuation)
expected net revenues associated with the different fee levels are

evader is

U=

R0 = qio (o),
Riy = vqp (ag) = (1= v)cao,
R = vao[ — cao.

Note that the tax payments are not part of the continuation net revenue since they
occur in a previous stage. The nature of the amnesty programme will vary according
to the level of the fee q;.

The first type of amnesty {pooling amnesty) has such a low fee, gro, that every-
body accepts it. The advantage of this amnesty is to completely cut back the audit
expenditure.

The second type of amnesty (screening amnesty) has a larger fee, g1, and is aimed
only at evaders. A fraction 1 — 2 of potential participants prefers not to take part in
the programme and chooses to bear the risk of an audit.’

The last possibility for the agency is to post an ammesty fee so large as to dis-
courage everybody from taking part in the programme (no amnesly).

“The fact that settlements can operate as screening deviees was einphasized first by Grossman
and Katz (1983).
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We have
Il)-[,; - fo, = {(108 + 1‘?;’)] ‘f + S, (10) + C(l()} 2 0,

which indicates that a screening amnesty dominates the no-amnesty policy: the
amnesty allows the agency to extract the expected defence cust and the risk premium
from the taxpayers who accept it, and to save on the audit expenditure. Note that the
previous inequality is strict only if v > 0, so that it is still possible that the no-amnesty
policy is optimal when v = 0. Yet, if v = 0, 20— .. = aps+RE (5, 0¢)+cay > 0, and
a ‘pooling’ amnesty proves superior. This definitely shows that calling an amnesty is
always the optimal choice for the agency.

Proposition 2. If ag > 0, the tax agency will always find it profitable to offer an
amnesty after taxpayers have reported their incomes.

This result shows that after income returns have been submitted, the agency is
better off negotiating the enforcement policy with taxpayers rather than indepen-
dently carrying out random audits.® Ideally, the agency would prefer to exempt only
honest taxpayers, who yield a negative net audit revenue, from audits. However, it
cannot do this because it has imperfect information on taxpayers’ type.

What we have called ‘screening amnesty’ does not represent an extracrdinary
concession to taxpayers. Evaders do not get any special benefit: they can only choose
between paying a (large) amnesty fee and bearing the audit risk. Both options provide
them with the same expected utility. With a "pooling amnesty’, however, evaders
manage to avoid the audit risk at a price lower than the price they are actually willing
to pay. The amnesty fee, in fact, is low enongh to also attract honest taxpayers, who
want to avoid the risk of having to bear the cost of defence in the event of an audit.

If we compare the revenues associated with the pooling and screening amnesty,
we get

R[A > R[.O = U > w
711 (a0) -+ cag

P cag + qio (o)
1—=p qui(ao) — qro (@)
A screening amnesty is preferable only if the agency believes that high-income tax-
payers have evaded with probability greater than ;3 (ag) . In some cases, /3 (ag) can be
greater than one, and a pooling amnesty is optimal irrespective of the level of 3. This
amounts to saying that a pooling amnesty is preferable to a screening one even if all

= 8> fBay) =

81In contrast to the literature on optimal contracts, in our case the initial contract (andit policy)
cannot be “renegotiation-proof.” The audit policy will always be renceotiated.
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high-income taxpavers have evaded with probability one. This possibility is likely to
arise when the number of high-income taxpayers is reiatively small or the social coust
of an audit (¢ -+ ) is particulariy large:

o) > 1= ple+s)an > (1 =) [fag + BRI ([ +5,00) = REy (s, a0)]

It is not possible to establish whether 3(ay) is greater or less than 1 without imposing
some restrictions on the model. In the following, we consider two special cases.

Lemma 3. .
1. If the defence cost for taxpayvers is negligible, s — 0, then 3 (ag) < 1 for all ag > 0.
2. If taxpayers are risk neutral, then [3{(ay) < 1 if and only ifc+ s < 1—;2 /.

Proof. In the first case, we have 3 (ag) < 1 <= pcag < (1 —p)[fao + RP, (f,a0)].
By Assumption 1, ¢ < (1 —p) f and the inequality is satisfied for all ag > 0.

In the second case, the result stems directly from the fact that q 9 = sag and
gri(ag) = (s+ f)ap. O

We can now turn to the taxpayers’ problem. They choose the income return that
maximizes their expected utility on the basis of their expectations about the terms of
the amnesty. At the equilibrium, these expectations have to be correct (“rational™).

As we know, type-0 has little choice: he is bound to report “low” and get utility
IsUyy, (ag) independently of the level of the amnesty fee. Type-1, instead, will choose
between a “high” and “low”™ report on the basis of the expected amnesty fee. In
particular, he will choose to evade either because a; is below the ‘deterrence’ threshold
or, when this is not the case, because there are good chances that the amnesty fee
will be low.

Let A be the probability of a pooling amnesty (low amnesty fee). A high income
taxpayer chooses to evade if

(= Nu(yy — To = qr1 (a0)) + Ny - Ty = qra{ag)) > uly, — T1),
that is, if
u(y = T) ~ [_'/'_(;711, (ap)
w(yy — 16 — qro(ao)) — LUy (ao)
Type-1 prefers to evade if a pooling amnesty is offered with probability greater than

X (ap). Note that A(ap) > 0 if and only if w(yi —T) > BUyL (o), that is, if and
only if ap > . It can be easily seen that X (ag) < 1 for all ag > 0.

A > )_\ ((l()) =
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These considerations allow us to characterize the equilibrium of the game. Note
that a; is irrelevant to the solution of the game since the agency cannot extract any
amount form taxpayers reporting a high income. Let us concentrate on the optimal
amnesty fee for those who have reported “low™.

Suppose that ag < . Then, high-income taxpayers will find it profitable to evade
irrespective of the amnesty terms. Given i3 =1, the agency will choose qr. = qr1 (ag)
if B(ao) < 1, and ¢, = qr4 (ay) otherwise. .

Suppose now that a, > . In this case. high-income taxpayers evade only if
the expected probability of a pooling amnestv (low fee) is sufficiently large, ic. if
A2 :\(ao). On the other hand, the agency will chuose a pooling amnesty either
because the social cost of an audit is relatively large. 3 (ay) > 1. or because the
evasion rate is low, 3 < 3 (ap) < 1. Tt is clear that at the ecuilibrinm, the pooling
amnesty has to be offered with positive probability: if this were not the case, high-
income taxpayers would all choose to coraply, and this wonld render the pooling
amnesty superior. For the same reason, the evasion probability has to be positive: if
all high-income taxpayers complied, a pooling amnesty would be offered and evasion
would be profitable. It is then easy to see that there can be only two types of
equilibria. If §(ag) < 1, high-income taxpayers evade with probability 8 = 3 (a,),
so as to make the agency indifferent between a pooling and a screening amnesty, and
the agency sets A = \ (ao) , so as not to punish nor reward evasion. If A (ao) > 1, the
agency is bound to offer a pooling amnesty and high-income taxpayers evade with
probability one.

The previous arguments wre summarized Ly the following proposition.

Proposition 4. Given ay and a,, the equilibrium of the game between taxpayers
and the tax agency is as follows. '

Let ag < ag. Type-1 evades with probability one and the amnesty is screening if
B (ag) < 1, and pooling otherwise.

Let ag = a. If f{ay) < 1. type-1 evades with probalility 3 € (3 (ay),1] and
the amnesty is screening. If 5 (ag) > 1. type-1 evades with probability one and the
amnesty Is pooling.

Let ag > . If (n0) < 1, type-1 evades with probubility 3 (ay) and the amnesty
is pooling with probability A (ay). If f3 (ag) > 1, type-1 evades with probability one
and the amnesty is pooling.

For ag = ¢y, the game admits of a nmltiplicity of equilibria characterized by
different equilibrium evasion probabilities /. They all yield the same payofl to the
agency and the taxpayers.

As shown by Proposition 4, the nature of the ecuilibrinm depends on the level of
the audit rates and on whether the sucial cost of an andit is relatively small. If the
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social cost of an audit is large, 3 (o) > 1, then the amnesty has a fee sufficiently low
to be accepted by everybody respective of high-income taxpayers’ rate of evasion.
If the social cost of an andit is small. ,'_’f((z.(,) < L, then the amnesty has a large fee
if the andit rate aq is small, while it has a random fee if a, is large. In the latter
case, the nuncertainty about the amnesty fee transforms evasion into a costly gamble:
with probability A (n0) the amnesty fee is less than the tax differential 7} ~ 7%, with
probability 1 — A(ag) the amnesty foo is greater than the tax differential. Note that
pooling amnesties (“sales™) are more likely when the audit rate is larger.

The previous result fully characterizes the equilibrium of the game between the
agency and the taxpayers. The problem of the agency is to choose ag so as to maximize
the expected revenue, with the knowledge that an amnesty will be offered after tax-
payers have reported their incomes. As we have seen, the nature of the continuation
equilibrium varies according to whether /3 (o) is greater or less than one. Without
imposing restrictions on the model we do not know which of the two is true, and we
cannot derive the optimal andit policy. However, hefore we proceed to the analysis
of the special cases, we can compare the net revenue obtajned using the amnesty tool
with that obtained without it.

Proposition 5. The use of the amnesty tool allows the agency to obtain a net rev-
enue as large as that obtained without it.

Proof. To prove this result we need to find a combination of ap and a; such that
the net revenue is at least as great as the no-amnesty revenue. Take a; = 0 and
ao = ag.> Type-1 will then choose to evade with certainty: 3 = 1. The optimal
amnesty fee will depend on whether 7 (@) is less or greater than one. If the agency
sets qr= g1 (@) , the net revenue is

R=pTo+ (1= p)To + (1 = p) qr1 (o) = peay.

Consider now the difference between f? and the (maximum) no-amnesty revenue (eq.
2)
= R = — (1= p) (1) = 1) + (1 = p) g1 () ,

so that

R—= RN >0 = qp, (o) = (T} = Ty) > 0.
Note that at ag = ag, type-1 is indifferent between “reporting high and paying 73"
and “reporting low and paying 7y + ¢, ()" which implies that g () =Ty =Ty,

. ~ - . : - +
In view of the fact that the net revenne {with ihe amnesty) is the same at oy and ag , we eould
also choose 0‘3, which is the optimal rale when amnestics are not feasible. aq provides us with a
shorter proof.
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Hence, if gu= g;,1 (), the net revenue obtained by using the amnesty and the
net revenue obtained withcut it are equal. Note however that 4= qry (ag) is the
optimal choice only if /3 () < 10 if this is not the case, the agency sets ¢, = ¢4 (0g)
and earns a larger net revenue. [

When amnestics are available, the agency can always find an audit policy (the
optimal policy with no-amnesties) that yields a revenue as large as the no-amnesty
revenue. The revenue obtained using the optimal audit policy can therefore be even
larger. This is definitely greater than the no-amnesty revenue if /3 (ag) > 1, i.e. if the
social cost of an audit is relatively large. In this case. the amnesty allows the agency
to gain additional revenue even if it does not engage in opportunistic behaviour and
does not raise the audit rate. Although the introduction of the amnesty tool has the
effect of boosting evasion, the net revenne does not decrease; the amnesty revenue
and the reduction in audit expenditure compensate for the loss in tax intake.

In the following section, we analyze some special cases in detail and show how the
net revenue is affected by the configuration of the parameters of the model.

4. OPTIMAL ENFORCEMENT POLICY WITH AMNESTIES AND RISK-NEUTRAL
TAXPAYERS

The simplest and probably most instructive case is that of risk neutral taxpayers.
Since this case will also turn out to be relevant for the analysis of plea bargaining,
we shall study it in detail. Under risk neutrality, the analysis is noticeably simplified
by the fact that the willingness of taxpayers to pay can be explicitly computed. We
have g (ag) = sap and ¢, (ay) = (f + 8)ag, and thus

f=_P STC 3 (ag) = ao(f +s) = (1) = Ty)

l—p [ aof .

The solution of the game depends on whether 7 is greater or less than one. i.e. on
whether ¢ + $ is greater or less than l;fﬂ J {lemma 1).

Suppose first that ¢ 4 s < L;}—'f) so that 4 < 1 for all ¢y > 0. The agency’s
problem is to select the audit rate ay that maximize the net revenie () does not
affect the net revenue and can be set to any level).

The game between the agency and taxpavers has the following nature. For ay <
@, high income taxpayers evade with certainty and the agency offers a screening
amnesty with fee ¢, = (f 4 s)ay. Only evaders take part in the amnesty. For ay = oy,
high-income taxpayers evade with probability /5 € [3,1] and the agency offers a

&

screening amnesty with fee ¢, = (f + s)ae. For ag > ay, high-income taxpavers
evade with probability 4, the anmesty for the low reports has fee ¢, = sy with

probability A (ag) and fee q;, = (f + s)ay with probability 1 — A (ay).
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This allows us to calenlate the net revenue as a function of 9. Upon simplification,
we get.

plo+ (L=p)To+ (L = p) (f + s) ag - peay, for ag < ay,
1{ ((I“) =
r 1 5 /e e / -
Plo+ (L =p)Ty— (1 —=p) (1, - %) + (p+ (1-p) /j) aps, for ag > ay,
so that
on (I=p)(/ +5)=pec>0, foray < ag,
dag

[p +(1-p) /3} §>0, forag> a.

The optimal choice of aq is therefore af = 1.

Let us turn now to the case where ¢ + s > —1——,1' J. In this case, the andit costs are
so large that a pooling amnesty is preferable irrespective of the evasion rate. High
income taxpayers will then find it profitable to evade with probability one. The net
revenie becomes

Rag) = pTo + (1 — p) Ty + sa,.

The optimal audit rate is again o} = 1. The following proposition summarizes the
previous results.

Proposition 6. If taxpayers are risk neutral, the optimal enforcement policy is the
following:

I. Ifc+s < 1—;-2 [ (small social cost of an audit), then the agency chooses a, = 1.
As a consequence, high-income taxpayers evade with prcbability f = —]-I_l;’f—}-ﬁ, and the
amnesty fee for those who have reported a low income is qr, = § with probability A =
-,——‘7'1—_7; and qq, = s + [ with probability 1 — X = 717‘1—:{(1]—0

2. Ifc+s > 1—;—2 [ (large social cost of an audit), then the agency chooses ay = 1. All
taxpayers report a low income and the amnesty fee is qr. = 8.

Note how the introduction of the settlement stage radically modifies the enforce-
ment policy. The possibility of extracting the defence cost from taxpayers at the
settlement stage encourages oppor’ unistic behavionr on the side of the agency: the
andit threat is raised to its maximwn level and large settlement amounts are col-
lected. This can be labelled as the “extortionary effect,” since it leads the agency
to deliberately increase the risk it prevides insurance against.'® Despite the increase
in the audit rare, the audit expenditure doues not increase, since only a fraction of

19 his behaviour resembles that of eriminal rackets, which make sure that an “accident™ occurs
to people who do not accept their protection.
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the population (those who do not participate in the amnesty) is subject to the andit
programine.

If the social cost of an audit is low (case 1), the amnesty fee is randomly chosen:
with probability X it is equal to the prospective defence costs to auditees, with the
complementary probability it is equal to the defence cost plus the expected payment
of evaders (taxes evaded and penalty).

If the social cost of an andit is high (case 2), the amnesty fee is equal to the
defence cost. and everybody participates in the programme. Here, high and low
income taxpayers end up paying the same amount to the agency, and the tax system
becomes uniformly lump-sum.

When the participation fee is low, g, = s, the amnesty has the effect of a “sale,”
since evaders can get away with their infraction at a small cost. If the enforcement
game were independently repeated over time, sales would ocenr at random interval of
an average length of 1/ = Bll‘l-‘—]—ﬂ in case 1, while they would occur in every period
n case 2.

The net revenue associated with the optimal amnesty policy is

pr= [P0t ATt mhigm s (P 49) e (T =Ty =), if cossizzy,
Plo+ (1 =p)To+s, if c+s>i;’—’f.
(3)

It can be established that the net revenue is increasing in the penalty I and the
defence cost s, and decreasing in the audit cost ¢ when ¢ + s < L;—,l’-f, and that it is
increasing in s when ¢ 4 & > 1—;ﬂf.

We can compare the net revenue expression just obtained with that relative to
the no-amnesty policy (eq. 2).

For the case with ¢4 s < —Eﬂ [, we get

RA —~ RN = (p+(1-p)5) (1—-a)s>0.

The additional revenue associated with the use of the amnesty is proportional to
the defence cost s. It is actually equal to the increase in the (threatened) defence
expenditure associated with the increase in the audit rate times the probability of a
low report. It is easy to see that if the defence cost was negligible, or if the andit rate
was not raised above the optimal no-amnesty level, the introduction of the amnesty
wonld not produce an increase in the net revenue.

For the case with ¢ + s > 1—;’3'[, we have

RY = RN = s 4 peag ~ (1 —p) (1) = To) > 0.
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Here, the additional revenue is simply equal to the defence cost plus the saving in
audit expenditure minus the loss in tax revenue due {0 evasion. The additional
revenue is larger, if the defence cost s and the audit cost ¢ are larger,

It can be seen that the extortionary Lehaviour allows the agency to extract addi-
tional resources from taxpayers only because audited taxpayers are not refunded their
defence cost. Noticeably, the revenue increase produced by the amnesty policy could
be alternatively obtained by an ex-ante (compulsory) insurance against the defence
expenditure.

Finally, it is important to note that settlements allows the two parties to avoid the
inefficiency of the audit procedure, which imposes costs on both of them (¢ and s).
Yet, when the social cost of an audit is small, a settlement is not always agreed upon
between tax agency and taxpayers: with probability 1 — X the amnesty is screening,
and a fraction p of taxpayers rejects it. This implies that amnesties may fail to
eliminate the inefliciency of the enforcement policy. In addition, since the audit rate
ao is raised to its maximum level, it is possible that inefficiency may actually be
increased.

It is interesting to assess the efficiency implications of amnesties by comparing the
amount of resources ‘wasted’ under the amnesty policy and the no-amnesty policy of
section 2. In this way, we can also ascertain whether the increased revenue associated
with the amnesty policy stems from a reduction of inefficiency or simply from larger
transfers from taxpayers.

Consider the no-amnesty policy first. At the equilibrium, the net payment of a
high-income taxpayer is 7; = 7}, and that of a low-income taxpayer is 19 = T + say,
since he bears the audit risk. The amount of resources ‘wasted’ by the enforcement
policy is then

c+ s

WV = pry 4+ (1 = p)1y — R = paoy (c+s)=p(h - Ty f+s

Consider now the aninesty policy. If ¢+ s < lﬁl’ f, the net payment of a high-income

taxpayers is 7y = 73, and that of a low-income taxpayer is 7 = 1o + 5. The amount
Y i 1y 0]

of resources wasted is then

c+ s

WA=pro+ (1 —-pr~R=p(1 - {c+s)=p (T =Ty —s).

We have therefore that

WA < WNA ey (1 - i) (¢4 8) < pag (¢ + ) == (1 L 'H‘”) < fids

== Bl < Bl s 5 4 [ > T = T,
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which is verified. Therefore, social waste is less when amnesties are used. The reason
for this is that under the amnesty policy audits are more rarely carried out (only when
the amnesty is not pooling). This does not mean that the high-income taxpayer gets
a larger payoff: the reduction in the actual audit probability is compensated by the
fact that those who report a low income always have to pay an amnesty fee of amount
at least s. The reduction in the actual tax diflerential and the concomitant reduction
in the actual audit probability are, in the end. the source of the efficiency gain. Note
that the one who is damaged by the use of amnesties is the low income taxpayer, who
faces a larger audit probability and a larger expected defence cost,
Ifc+s> 1—;-’7 fywehave 1y =7, = [}, + s, so that

M//\ = prg - (1 — '1))7‘1 - = 0.

There is no inefficiency when amnesties are used and the social costs of the audit is
large. Here, all cases are settled and no audits are performed. All taxpayers make the
same payment and the enforcement policy implements a uniform lump-sum taxation
system. In this case, we have again

WA < wwha,

The introduction of the amnesty tool reduces social waste by bringing down to zero
the probability that audits a actually carried out. Audits here remain a pure threat
for those not accepting the amnesty offer. Note, again. that only the low-income
taxpayer is damaged by this policy.

Proposition 7. Under risk neutrality, the introduction of the amnesty as a policy
tool reduces the probability that audits are carried out and reduces the amount of
resources wasted by the enforcement system.

As we have seen, the reduction of social waste is due to a definite factor, namely
the reduction of the actual tax differential. [ow income taxpayers end up paving
more, while high income taxpayers either pay the same amount as they would with
the no-amnesty policy (when the amnesty fee is randomly chosen), or pay less (when
the fee is low with certainty).

5. OPTIMAL ENFORCEMENT POLICY WITH AMNESTIES AND RISK-AVERSE
TAXPAYERS
In this section, we investigate the nature of the optimal enforcement policy when
amnesties are feasible and taxpayers are risk-averse. Here, in addition to expected
audit expenses, an amnesty allows the agency to extract the risk premium from
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taxpayers. Since the taxpayers’ risk premium is larger if the uncertainty associated
with the sampling process is larger, the agency has an centive to move away from
the policy of extensive auditing and increase the uncertdinty associated with the
selection procedure. This produces a shift in the uncertainty associated with the
enforcement policy from the amnesty (random amnesty fee) to the sampling stage
(random selection of taxpayers for auditing). Intuition then suggests that the optimal
audit rate will be further away from one if the risk premium the agency can reap
through the amnesty is larger, i.e. if taxpayers are more averse to risk.

It is not possible to obtain general results in this divection without making specific
assumptions on the shape of the taxpayers’ utility function. Yet, it is possible to fully
characterize the optimal enforcement policy for a limiting case, in which the defence
cost for auditees tends to zero. The proof of this result can be found in the appendix.

Proposition 8. If taxpayers are risk averse and if the defence cost is ne«fb'gib]e
(s =0), the optimal enforcement policy takes the following shape. Let ¢, = ¢ (20)

and f = —P—;‘ﬁc“;‘; We have:

1. Ife < —iq“, then aj = . High-income taxpayers evade with probability f§ €
[3,1] and the amnesty fee for low reports is q;, = qy, (o) (screening amnesty). The
expected net revenue is the same as that of the no-amnesty policy.

2 If ¢> ——Eqm, then aj € [0, ay]. High-income taxpayers evade with probability
B =1 and the amnesty fee for low reports is q; = qp, (o) (screening amnesty). The
net revenue is greater than that of the no-amnesty policy.

At the equilibrium, the evasion rate is always sufficiently large to discourage the
use of a pooling amnesty. If taxpayers are moderately averse to risk or the audit cost
small (case 1), the agency sets ap to the level which leaves high-income taxpayers
indifferent between evading and not. Thuse who evade are offered a screening settle-
ment of amount q, = T — 1§, which they accept. This allows the agency to recover
the tax revenue lost due to evasion. Hence, the introduction of the settlement stage
does not aftect the expected net revenue.

If taxpayers are highly averse to risk or the audit cost is large (case 2), the agency
sets ap to a low level. High-income taxpayers evade with probability one and the
amnesty fee is gz, (ag) < 77 — Tp. Due to the low audit rate, the agency incurs a
small audit expenditure. The reduction in audit expenditure plus the amnesty intake
more than compensate for the loss in the tax revenue. In this case, the net payment of
high-incorne taxpayers is reduced from: 7y to Ty + qp, (ao). This is an interesting casc
in which the amnesty ailows the agency to efficiently modify the tax levels decided by
the superior authority. Note that in order to do so, the agency does not fix in advance
a reduced amnesty fee payable Ly taxpayers in lieu of the statutory tax. Instead, the
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agency modifies the actual payment of the taxpayers by means of the audit rate: a
small audit rate implies a small expected punishment and, hence, a small amnesty
fee. The policy of reducing the audit rate may increase the net revenue to the agency,
and this is the case when the statutory tax for high income taxpayers, 11, is “too
large.” Here, a sort of “Laffer curve effect” applies: a reduction in the actual tax
level allows the agency to reduce the audit expenditure and to gain from the increased
selection risk borne by taxpayers. The incentive to evade is reduced, and the agency
can reduce the amount of resources needed to refrain agents from noncompliance by
an amount which outweighs the loss in the tax intake.

The optimal enforcement policy emerging from the last proposition differs from
that derived under risk-neutrality. In that case, the agency had a strong incentive
to raise the audit rates in order to increase the expected defence costs to taxpayers,
which it could then extract (extortionary effect). That sort of policy places all risk for
taxpayers in the amnesty stage (random fee) as opposed to the sampling stage. With
risk-aversion, the optimal policy is likely to take a different nature: the agency has to
strike a balance between the gains associated with the extraction of the defence cost
(extortionary effect) and those associated with the extraction of the risk premium
(Laffer curve effect). It is therefore natural to expect that with a small defence cost,
the optimal policy will depend more on the second factor. As Proposition 8 shows,
if the defence cost is negligible, the optimal audit rate for low reports cannot be
greater than ap. Also, the optimal audit rate is smaller and the net revenue larger, if
taxpayers are more averse to risk.

The results obtained for the two special cases (visk neutrality and zero defence
costs) provide us with a clear picture of the optimal enforcement policy at two ex-
tremes. It is sensible to think that, in the general case, the optimal policy will lie
somewhere in between the policies derived for the special cases. Computations run on
the general case, with a positive defence cost and risk averse taxpayers, confirm this
intuition. In particular, they show that the optimal audit rate ag (and the probability
of a pooling amnesty) is larger if the defence cost s is larger and if taxpayers are less
averse to risk.

Finally, note that since amnesties rednce the social waste when the “extortionary
effect” alone applies and ay = 1, they will reduce it a fortiori when the “Laffer curve
effect” comes into play and ay < 1.

6. OPTIMAL ENFORCEMENT POLICY WITHE PLEA BARGAINS
One of the main differences between amnesties and individnal plea bargains is that
the former address all criminals (taxpayers), whereas the latter are accessible only to
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criminals already selected for investigations.!' In many countries, tax inspectors can
negotiate the level of the penalty with taxpayers and offer considerable “discounts”
to those who confess their infraction. It is clear that if plea*bargaining already takes
place at individual level, there is no need to have public amnesties. In this section, we
analyze the impact of individual plea bargaining on the optimal enforcement policy
and compare it with the optimal amnesty policy. In order to do so, we take a very
simple view of plea bargaining and assume that negotiations take place when the
agency is still uninformed about taxpayers’ real income and that all the bargaining
power rests in the hands of the agency. The move sequence is the following:

1. the agency selects the audit rates ay and ay;

2. taxpayers choose their income reports and pay their taxes;

3. random samples of taxpayers are selected for auditing;

4. selected taxpayers ave invited to settle their case;

5. taxpayers decide whether to accept the settlement offer or not.

It is assumed that the agency makes a “take-it-or-leave-it” settlement offer to tax-
payers selected for investigations and that those who reject it are invariably subject
to an audit.

It is easy to see that the plea bargaining game is very similar to the amnesty
game. The main difference lies in the fact that amnesties are offered before taxpayers
are selected for investigation and thus operate as social insurance against the audit-
selection risk. In that case, the optimal policy has to solve a difficult risk allocation
problem for the incentive to extract the defence cost from taxpayers (by means of
large audit rates) is countered by the incentive to raise the uncertainty in the selection
procedure {keeping the audit samples at a less than 100% size). Under risk neutrality,
this problem does not emerge because the sampling uncertainty does not produce a
risk premium which can be seized. Something similar happens here: since risk-
premium extraction is not at stake, the optimal enforcement policy will take a simple
form, which will reveal itself to be the same as the optimal policy with amnesties and
risk neutrality.

Let us solve the game starting from the last stage, where taxpayers have to choose
whether to accept the deal or not. Take a taxpayer with high income who has reported
“Jow” and has been selected for investigations. He will accept a settlement of amount
g only if

u(yy —To—¢) <u(yy —~T1 = I'—s),

Heonard and Zeckhauser (1987) point out some additional features peculiar to amnesties: 1. the
relatively smail difference in the terms available, 2. their publicity, 2. their importance in signaling
changes in the enforcement policy, 4. their inclusion of elements of pardon and redemption.




- -

Tax amnesties, plea bargains and the optimal enforcement policy 23

i.e., only if
g< [ +s.

The willingness of an evader to pay is then §;; = f + s. Compliant taxpayers will
instead be willing to pay only § = s to avoid the audit. These values can be obtained
from the formulae of the previous sections by letting the audit rate go to 1. For
ag = 1, all taxpayers (reporting a low income) are selected for investigations and the
two procedures (amnesties vs plea bargaining) are indistinguishable.

Let us turn now to the settlement stage and consider the optimal settlement offer
for those who have reported a low income. The agency will optimally choose one of
the following amounts

Jro = S, the willingness to pay of type-0,
Gr1 = [+ s, the willingness to pay of type-1,
Joo > qL1, an amount so large that nobody accepts it.

The optimal amount is derived from the comparison of the continuation revenues:

fl’-Lo=3,
Rpy=v(f +s)— (1=,
Re =vf—c

If the inspector limits his request to s (pooling seitlement), the case is settled with
certainty and she gains s. If she raises her request to [ +s (screening seitlement), the
case is settled only with probability v (the probability of evasion given a low report).
Finally, if she asks for an amount greater than [ + s, the case is not settled and the
audit takes place with certainty. It is easy to see that, as in the amnesty case, u
can never be an optimal offer. The optimal settlement amount will then be chosen
between §r1 and ¢ro:

2 - s+c
18;,1>RL0 ¢—-‘>U>m
P c+ s

The optimal settlement is of the screening type only if 8 is greater than /j The
threshold /3 is equal to the threshold /3 derived for the cptimal amnesty under the
assurmption of risk neutrality. We therefore have that, /3 <1l<e et+s< —'fﬂ [
Clearly, the optimal settlement amount for those who report a high-income is always

qn = 0.
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Let A be the probability that a pooling settlement is offered to those who have
reported a low income. Taxpayers with a high income choose to evade only if

(1= ao)uly —Ty) +aq [/\ uwlyy =Ty — s) + (1 — A) u(y, —Ty— [~ a)] >u(y —1%)
that is, only if

w(y, = 1Y) - EU,, (ag)

A> Mag) = - .
2 Alao) [(1 — ag)u (1 — 1b) + agu (?/x - To — 6)] - LU, (G())

It can be easily established that A (ap) > U if and only if ag > ap, and that ) {ag) <1
for all ay > 0. High-income taxpayers evade either because ag is small, ay < «p, or
because the probability of a pooling settlement is sufficiently large, A > A (ao) .

The threshold value just obtained differs from that obtained for the amnesty
policy since individual settlements take place after samples are taken and do not
remove the selection-risk on taxpayers’ side. It is interesting to ascertain which type
of deal (amnesty vs settlement) yields the largest expected payoff to evaders. This
will in general depend on the shape of the utility function and on how risk aversion
is affected by the income level. The following result can be easily established.

H
&Q

Lemma 9. If utility functions display decreasing absolute risk aversion, then evaders
gain more from a pooling settlement than a pooling amnesty.

Proof. An evader’s expected payofl is u (y; ~ Ty — o (ao)) with a pooling amnesty
and V (aq) = [(1 — ao) u (y1 — To) + agu (y; - Ty — s)] with a pooling settlement. Let
y1 — To — 2 (ao) be the certainty equivalent of V (ao): u(y; — To — z (a0)) = V (ao).
Hence, V (ag) > u(y1 — 1o — Gro(ao)) if and only if = (@0) < d1o{ao) . Note that z (ag)
and gz (aq) represent, respectively, the amounts that a high-income and a iow-income
taxpayer are willing to give up to avoid the same risk. z (ao) and gy (ag) are then
equal to ays plus the risk premium for each type. With DARA, the risk premium is
decreasing in income, and therefore x (ay) < 1o (ag). T

Since the deal is made at a price acceptable to the low-income taxpayer, the
high income taxpayer is worse off when the deal includes selection-risk coverage if
the low-income taxpayer is more risk-averse than himself. As a consequence, when
utility functions display DARA, a smaller probability of a pooling settiement provides
the same incentive to evade as a larger probability of a pooling amnesty: A (ap) <
A{ag). It is also clear that if taxpayers are risk neutral, settlements and amnesties
are equivalent, and that A (ap) =X {ay) for ag = 0, 1.
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We can now proceed in the analysis of the settlement game. Note that a; can be
optimally set to 0. According to the same arguments used for the amnesty game, the
equilibrium must be as follows.

For ap < ayp, high income taxpayers evade with probability one. The settlement
is screening if ¢ 4+ s < 1—;;2 [, and is pooling otherwise.

For ag = ag, we have two possible cases. If ¢ + 5 < ’—;’3 /, high income taxpayers

evade with probability 8 € [ﬁ, 1] and the settlement is screening. Otherwise, they
evade with probability one and the settlement is pooling.
For ag > o, we again have two possible cases. If ¢ 4+ s < —1—;-2 S, high income

taxpayers evades with probability 3 and the settlement is pooling with probability
5\(&0). Otherwise, they evade with probability one and the settlement is pooling.

We can finally derive the optimal andit rates. It can now be easily seen that the
net revenue expression for the settlement policy is the same as that of the amnesty
policy under risk neutrality.

We have
R (ao) = PIo + (1 ~p)To + (1= p)ao (f + s) ~ peag, for ag < ag,
T pTo+ (1=-p)Ti— (1= p) BTy ~ To) + a0 (p+(1=p)B)s, for ao> oo

which is the same as the expression derived in section 4. The optimal audit rate is
again a; = 1. Since risk-premium extraction is not at stake, the optimal policy is
to use the audit threat to its maximum extent and choose a unitary audit rate. All
taxpayers reporting a low income are included in the andit sample and invited to
settle.

Proposition 10. If plea bargaining is allowed to take place after taxpayers have been
selected for auditing, the optimal enforcement policy is the same as that obtained for
the amnesty policy with risk neutral taxpayers (see proposition 6 ).

In view of this result, the compaiative statics results obtained in section 4 apply
here. In particular, the net revenue will be larger if the fine /' and the defence cost
s are larger and if the audit cost ¢ is smaller. Also, the gain in the net revenue due
to the introduction of a settlement stage depends positively on the defence cost s.
Finally, the settlement policy reduces the probability that an audit is carried out and
reduces social waste.

The plea bargains policy may be now compared with the amnesty policy. In view
of the last result, this task turns ont to Le particulariy easy.

Corollary 11. The expected net revenue to the agency is larger when it makes use
of public amnesties rather than individnal plea bargains.

IS

\
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Proof. Under the amnesty regime, the agency can always set ag = 1. In this case
there is no difference between an amnesty and the indiyidual negotiation of settle-
ments (all taxpayers are selected for investigations). Therefore, the amnesty policy
can always guarantee the agency with a net revenue as large as the maximum revenue
obtained with plea bargains. O

This result is essentially due to the fact that individual plea bargains do not affect
the risk involved in the evasion choice and cannot be used to reduce an excessive tax
differential.

Note that the difference between the maximum revenues in the amnesty and the
plea bargaining regimes is larger if the optimal audit rates under the amnesty regime
are smaller, and in particular, if taxpayers are more averse to risk and if the defence
cost, $ is smaller.

In assessing the policy implication of our result, one has to bear in mind that
our depiction of plea bargaining rests on some simplifying assumptions that may not
obtain in reality. In particular, the following factors need to be taken in consideration.

e First, when individual plea bargaining takes place, nothing can guarantee that
all the bargaining power remains in the hands of the agency. If this is not the
case, a part of the ‘social surplus’ will be netted by taxpayers at the settlement
stage. It is hard to tell how the solution of the game would be affected by
this factor without making specific assumptions about the negotiation process.
Note, however, that all possible settlement processes must provide evaders with
an infermational rent (unless all defendants are audited). This is sufficient to
induce a positive evasion rate at the equilibrium.

e Second, plea bargaining may take place after investigations have started and
some information has been gathered by the agency. In this case, the outcome
of the game will depend on the actual shape of the investigation process and
whether the agency can acquire evidence damaging tc evaders at a low cost.
Also, individual deals may allow the agency to use information it can have access
to, which is either nonverifiable or legally irrelevant, but informative (e.g., “all
your friends are evaders and therefore your are likely to be an evader”). The
use of this sort of information would produce a noticeable efficiency gain in the
enforcement policy. This would also be true for the case in which the agency has
full control over all policy parameters.’? Tt is questionable, however, whether
this would be desirable within a broader view which takes individual rights and
procedural integrity into consideraticn.

1250e footnote 2.
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¢ Finally, since plea bargaining takes place at a “private” level, it gives rise to the
possibility of corruption. Inspectors may be tempted to bias the settlement offer
and exchange a low settlement amount for private compensation. A compre-
hensive analysis of this case will have to take into account the anti-corruption
devices used by the government. It is clear, however, that if these devices were
not effective, plea bargaining would have disastrous effects on the net revenue, '3

The first and the third factors tend to accentuate the superiority of public amnesties
with respect to individual plea bargains, while the second suggests that the outcome
of this comparison may depend on the features of the process of discovery.

7. FINAL REMARKS

The analysis of this paper shows that when the agency has limited control over
the enforcement parameters, perfectly anticipated pre-audit settlements may allow
the agency to gain additional resources. By means of these settlements, the agency
can correct some imperfections in the enforcement system, like the lack of insurance
against the defence expenditure and an excessive tax differential. In a first-best
world, in which all enforcement parameters are optimally chosen, tax amnesties and
plea bargains cannot produce an increase in the tax revenue (the revelation principle
applies). In this sense, they represent second best instruments, which can be used
when major reforms of the tax system are not feasible.! Also, they can be deemed
as short term adjustment tools (amnesties in particular), which allow the government
to accommodate temporary changes in economic variables (e.g. changes in income)
without altering the tax code.

It is no surprise to find that amnesties are abundantly used in countries in which
the enforcement system suffers from major structural problems. In these contexts,
amnesties can be viewed not only as an indication of an inability of the enforcer to
commit, but also as attempts to overcome the structural rigidity which gives rise
to problems. The problem is, however, that the unlimited use of these second best
tools aliows the state to capitalize on its own inefficiency and provides an excuse to
indefinitely delay any thorough-going reform of the enforcement system.

8. APPENDIX

Proof of Proposition 8.

137This is the reason why, for instauce, plea bargains witl: the tax agency have been ruled ou! in
the USA in the early fifties and in Italy at the beginning of the seventics.

“4In reference Lo the initial quotation, one can think of indulgences as a clever way of surmounting
the theological prohibition of the direct sale of the right to sin.
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If s = 0, an honest taxpayer is willing to accept the settlement offer only if ¢ = 0.
From Lemma 3 we know that 3(ap) < 1 for all gy > Q when the probability of
evasion is sufficiently large, the agency prefers to screen between taxpayers.

Consider now the problem of the choice of the optimal audit rate.

If a9 < v, type-1 evades with certainty and the agency offers qr = qr1 (ag) . The
net revenue is

Rg (ag) = pToy + (1 — p) Ty + (1 — p) g1, (@) — peag, for ap < ay,

with
Ry (ag) = (1 - )(Im (a0) — pc,
11’8 (a0) = (1 - p) g7, (a0) < 0.

Ry reaches its maximum at ag = g if (1 — p) ¢, (ag) > pe, and at &g = {ay : Rg (ao)
= 0} otherwise.

If a9 > v, type-1 evades with probability 8 = B (ag) and the agency sets ¢, (ao)
= 0 with probability A (ao) and g1 = g, (ap) with probability 1 — A(ao) . The net

revenue IS
Ri(ao) = pTo+ (1 = p) 1 — (1 — p) B (ao) (T1 — To) +
+(1-p) B () 91 (ao) pcag = for ag > ayg,
“‘Pfo+(1“‘P)T1—(1—17)[3(00)(T1 To),
with
3 —_P _c
Blao) = 1 —paqp(ag)

Upon simplification we get

R (a0) = B (a0) (1 = p) (qr1 (ao) — Ty + To) + (1 — p) B (ao) ¢, (ao) — pe
=—(1-p)(Th = To) A’ (av) .

Since qr; = T7 — Ty at ag = o, we have

Ri(a0) <0 <= (1-p)fB(a0) gy (o) —pc <0,

cay
< (1-p ———-———-q ag) — pe < 0,
( ) -pqn ( )Ll(
= g (o) < 210)

The last inequality is satisfied since q;, (0) = 0, and g7, (a0) > 0, ¢}, (ag) < 0 for all
qy € (0, 1).

PR
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We can now use this piece of information to derive the sign of R (ap) for all
ag > o Note, in fact, that (omitting subscripts and arguments)
R, =0¢==>B’=-—p——cg:-—.(—ll=0,
I=p ¢

and -
B =-(1-p)(h -T)p" = \
'~ ag" — o _ — ad') 200
——(l=p)(T, _To)lﬁpc(q q q)qq4 (g — ag) 97

so that, whenever R} =0,

7 (4 al ls2] p —a’q”
R{:—(l—p)(1,~lg)1_pc o <Q.

This proves that R; is quasi-concave and that its critical points must all be local

maxima. If R, is declining at ag = o, then it will be declining for all points to the

r.hs. of ap, since it has no (critical) minima. We can then be sure that ag ¢ (o0, 1].
The optimal audit rate is therefore the following:

1. If (1 - p)ay; (o) < pe, then af is the only value of ag € (0, ag) such that
ROI (ao) = 0;

2. If (1 ~ p)qf,; (cw) > pe, then o = av,.

In the first case the net revenue to the agency exceeds the no-amnesty revenue
since ag # oy (see the proof of proposition 5).
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