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Tax Compliance

JAMES ANDREONI
BRIAN ERARD

and

JONATHAN FEINSTEIN'

1. Introduction

The problem of tax compliance is as
old as taxes themselves. Characterizing
and explaining the observed patterns of
tax noncompliance, and ultimately find-
ing ways to reduce it, are of obvious im-
portance to nations around the world.
The economics of tax compliance can
be approached from many perspectives:
it can be viewed as a problem of public
finance, law enforcement, organiza-
tional design, labor supply, or ethics, or
a combination of all of these.

As a public finance topic, tax compli-
ance spans the notions of equity, effi-
ciency and incidence. If, for instance,
the wealthy can systematically evade a
larger share of their taxes than can the
poor, then the effective tax system will
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be less equitable than the legislated
one. Also, any effort at tax evasion is on
its face deadweight loss, as are costs of
compliance. Furthermore, tax evasion
clearly complicates measures of the dis-
tortionary effect of taxation—given a
fixed revenue requirement, evasion
means that higher and more distortion-
ary taxes on reported income may be
needed, while unreported income
largely escapes taxation and its distor-
tionary effects. Cheating also affects in-
cidence, since those whose tax burdens
are easier to evade, such as self-
employed individuals, pay a smaller
share of taxes.

Tax enforcement is also, of course, a
problem of law enforcement. Questions
about the deterrent effects associated
with penalties and the probability of
detection are central to both the tax
compliance and law enforcement litera-
tures. Unlike other law enforcers, how-
ever, tax agents do not start from a
crime and work backward to suspects,
but scan tax records looking for evi-
dence of evasion. This leads to some
important differences for both theoreti-
cal and empirical research.

Tax enforcement also raises challeng-
ing issues of organization. Designing an
institution to enforce tax laws has much
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in common with the classic principal-
agent problem. How can an authority—
with imperfect ability to monitor—
design a taxation, audit, and punishment
scheme to meet its revenue objectives?
This question can be asked in a variety
of ways with an assortment of assump-
tions about information, commitment,
and objectives of the tax authority. The
questions are complex, but important
for both theory and policy.

Tax compliance can also be linked to
labor market behavior. The fact that oc-
cupations may vary in the degree of eva-
sion possible, or that evasion is related
to wages or tax brackets, may affect oc-
cupational choice, human capital invest-
ment, and labor supply. Finally, study-
ing tax compliance has raised some
confounding behavioral issues.

Economists have traditionally mod-
eled tax cheating as if it were adding
one more risky asset to a household’s
portfolio. However, many households
comply more fully than is predicted by
this approach. Economists are just be-
ginning to grapple with the findings
from other social sciences that could ex-
plain the observed compliance levels,
such as a household’s sense of moral or
social obligation to pay its taxes.

During the past 15 years there has
been a tide of research on tax compli-
ance. Innovative models of tax report-
ing and enforcement decisions have
been used to investigate a variety of
policy-related issues, including the im-
pact of enforcement rules on compli-
ance, the shadow value of enforcement
expenditures, and the effects of evasion
on labor supply and capital investment.
There have also been many empirical
studies of narrower subtopics, such as
the role of paid preparers in reporting
decisions, the effects of past audits on
evasion, detection of noncompliance,
and tax amnesties. In addition, control-
led laboratory experiments have delved

into other subtleties of the compliance
decision.

In this review, we describe the major
theoretical and empirical findings in the
recent tax compliance literature, focus-
ing solely on personal income tax com-
pliance. Unfortunately, there are many
important issues that we do not have
room to discuss, most notably the vast
literature on the underground economy
which exists in part as a means of evad-
ing taxes.2 Nor do we have the space to
discuss corporate or business tax eva-
sion, or the relative advantages of sales
versus income taxes.

2. Some Basic Facts on Tax Compliance

A popular indicator of the magnitude
of evasion is the tax gap—the difference
between the federal income taxes
households actually owe, and what they
report and pay voluntarily on a timely
basis. For tax years 1973 through 1992,
the nominal tax gap sustained nearly a
fivefold increase, from $22.7 billion to
$95.3 billion.? However, this surge in
noncompliance coincides with a sub-
stantial increase in tax liabilities over
this period. The tax gap in 1992 repre-
sents about the same proportion of
taxes owed, 17.3 percent, as in 1973.

How can we measure tax evasion,
which by its nature is concealed? As dis-
cussed in Section 5, researchers have
creatively employed a number of alter-
native data sources. It is widely
believed that the most reliable informa-
tion comes from the Taxpayer Compli-
ance Measurement Program (TCMP) of
the Internal Revenue Service (IRS).

2Edgar L. Feige (1989) provides an excellent
window into this research. See also Frank A. Cow-
ell (1990).

3 See the U.S. Internal Revenue Service (1990,
1996a). These estimates are based on the examin-
ers’ recommendations for adjustments. Somewhat
smaller figures are obtained if actual assessments
following appeals and litigation are employed.
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The TCMP for individual income tax re-
turns is a program of intensive audits
conducted on a stratified random sam-
ple of returns.# The most recent TCMP
audits were in 1982, 1985, and 1988.
While it is well known that the TCMP
fails to detect potentially significant
amounts of underreported taxes, par-
ticularly on those income items not
subject to information reporting, it
is nonetheless widely regarded as the
best source of data on tax noncompli-
ance.

The 1988 TCMP reveals that about
40 percent of U.S. households under-
paid their taxes for that year, 53 percent
paid correctly, and 7 percent overpaid.
Among those who overpaid, most did so
only by a relatively small amount. The
median tax overpayment for such indi-
viduals was $158. If we assume that
overpayments are due to error, and that
a comparable portion of underpayments
also is due to error, this would imply
that about two-thirds of all taxpayers in-
tended to pay their taxes correctly.5
Still, a sizable minority underpaid their
taxes by significant amounts. For exam-
ple, over one-fourth of all taxpayers
were found to have underpaid their
taxes by $1,500 or more.5

How does the IRS enforce compli-
ance? The results of the TCMP audits
are used by the IRS to formulate a
strictly guarded “discriminant func-
tion,” which it uses to assign each re-
turn a score—called the DIF score—for
the likelihood that it contains some ir-

4 Stratification is based on the level and primary
source (business, farm, or nonbusiness nonfarm)
of income.

5Some portion of overpayments is likely to be
the result of deliberate noncompliance involving
improper transfers of income ans deductions be-
tween tax years in an attempt to reduce total tax
payments over a period of several years. However,
much overreporting is presumably the result of er-
ror.

6 All of the above figures are based on tabula-
tions provided by the IRS.

regularities or evasion. Slightly over
one-half of all audit selections are based
at least partly on the DIF score. The
remaining audits are chosen on the ba-
sis of special examination initiatives
(e.g., the investigation of abusive tax
shelters) or alternative selection meth-
ods (e.g., “artificial intelligence” mod-
els). While the TCMP audits are de-
signed to be random, subsequent audits
clearly are not. An average non-TCMP
audit by the IRS yields over $5,500 in
additional assessments, compared to
only $289 for a random TCMP audit.”

Over time, the proportion of all indi-
vidual returns that are audited has
fallen substantially. In 1965 this figure
stood at 4.75 percent, but by 1990 it
had fallen to 0.8 percent. Although the
audit rate has begun to climb again in
recent years, reaching 1.7 percent in
1995, it is still well below its level in
the 1960s.8

U.S. taxpayers who understate their
tax liabilities may be subjected to civil
or criminal penalties. Typically, civil
penalties are applied at a rate of 20 per-
cent of the portion of the underpay-
ment of tax resulting from a specified
misconduct (negligence, substantial un-
derstatement, substantial valuation mis-
statement, etc.). However, in cases of
fraud, which involve clear and convinc-
ing evidence that the taxpayer engaged
in intentional wrongdoing, a civil pen-
alty may be applied at a rate of 75 per-
cent. In very serious fraud cases, crimi-
nal penalties may be applied. A willful
attempt to evade or defeat the income
tax is a felony and is punishable by a
fine of not more than $100,000, impris-
onment for not more than five years, or

7The figure for non-TCMP audits was com-
puted from Internal Revenue Service (1991), and
the figure for TCMP audits is based on a weighted
tabulation provided by the IRS.

8 These lfaigures are based on Internal Revenue
Service (1966, 1996b).
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both.® A criminal penalty is also in
place for the failure to file a return. Un-
like fraud, this form of misconduct is
considered a misdemeanor and is pun-
ishable by a fine of not more than
$25,000, imprisonment for not more
than one year, or both.

Although the statutory penalties for
tax evasion can in some cases be quite
severe, penalties are in fact quite infre-
quently imposed. During the 1995 fis-
cal year, for example, only 4.1 percent
of all U.S. taxpayers whose federal re-
turns were reassessed following an audit
received any penalty for fraud, negli-
gence, false withholding, failure to re-
port tips, or other miscellaneous infrac-
tions.10

The fact that most taxpayers face a
low probability of detection and small
expected penalty puts the earlier statis-
tics on noncompliance in a different
light. For small amounts of evasion,
such as slightly overstating charitable
deductions or failing to report minor
amounts of income, the expected cost of
detection would appear to be extremely
low for most taxpayers. So, we may ask,
why are so many households honest,
and why don’t cheaters cheat by more?

Part of the explanation lies in the dra-
matic increase in information reporting
in the U.S. since the 1960s. Whereas
only about 340 million information
documents were received by the IRS
during the 1965 fiscal year, over a bil-
lion such documents were received in
1990.11 Moreover, the vast majority of

9 Tax preparers are also subject to penalties for
misconduct. For the more serious types of infrac-
tions (willful or reckless conduct, promoting abu-
sive tax shelters, or aiding and abetting under-
statements of tax), a civil penalty of $1,000 per
return applies.

10 This figure was computed based on the exam-
iner assessments from Internal Revenue Service
(1996b). In a number of cases the penalties were
eventually abated.

11 These statistics are reported in Internal Reve-
nue Service (1966, 1991).

all information documents now received
are on magnetic media, which greatly
simplifies the matching of such docu-
ments to income tax returns. Informa-
tion reporting severely limits the scope
for tax evasion on many significant in-
come and deduction items, such as
wages and salaries, interest, pensions,
and mortgage interest payments. Infor-
mation reporting also reduces the po-
tential for unintentional reporting er-
rors by clarifying for the taxpayer the
amount that legally should be reported.
Based on IRS estimates for tax year
1992, approximately three-fourths of all
income that should be reported on tax
returns is subject to information report-
ing.12

Although information reporting is ex-
tensive in the U.S., certain income
sources continue to be exempt from
reporting requirements, for example
income derived from farms or sole
proprietorships. Taxpayers with in-
come from these sources tend to under-
state their taxes by substantially more
than other taxpayers. Compared to an
average of $289 for the entire popula-
tion, the 1988 TCMP statistics indicate
that the average tax understatements
for taxpayers with farm and sole-
proprietor income are $1,058 and $827,
respectively.13 In addition, certain de-
ductions remain exempt from reporting
requirements, and TCMP statistics
indicate that itemizers engage in sig-
nificantly more evasion than nonitem-
izers.

Taking information reporting into
account, taxpayers still appear to be
more honest than might be expected:

12 This statistic was computed from the informa-
tion presented in Table A-54 of Internal Revenue
Service (1988Db).

13These figures are based on tabulations pro-
vided by the IRS. The figures are likely to under-
state the true degree of noncompliance for taxpay-
ers with these income sources, due to imperfect
audit detection.
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although three-fourths of income is sub-
ject to information reporting, the IRS
estimates that for tax year 1992, 91.7
percent of all income that should have
been reported was in fact reported.l4
What could explain the extent of hon-
esty? One possibility is that people may
tend to overestimate both the prob-
ability and magnitude of penalties, or
may fear social stigma or damage to
their reputation if they are exposed as
cheaters. We discuss these possibilities
in Section 8. Finally, there may be
other reasons for taxpayer honesty that
haven’t yet been discovered. For exam-
ple, TCMP statistics indicate that mar-
ried filers and taxpayers under 65 years
of age have significantly higher average
levels of noncompliance than their
counterparts, which does not appear to
be explainable by variations in informa-
tion reporting requirements.1>

In addition to investigating average
compliance rates, researchers have also
explored the relationship between com-
pliance behavior and measures of en-
forcement, such as audit rates and pen-
alties. Results from these studies, as
shown below, suggest that changes in
enforcement variables do deter evasion,
although the magnitude of the effect is
uncertain.

So far we have only discussed evi-
dence from the U.S. Is experience of
other countries comparable? Unfortu-
nately, this question is difficult to an-
swer. Compliance and enforcement
data, when they exist, are difficult to
obtain and few countries outside the
U.S. have been studied. Those that have

14 Internal Revenue Service (1988a).

15The 1988 TCMP results reveal an average tax
understatement of $302 on returns not claiming an
age exemption, compared to $196 for returns
where an exemption is claimed. The results also
indicate that married (joint) filers understated
taxes by an average of $428, compared to $179 for
taxpayers within the other filing categories (pri-
marily single taxpayers).

been studied, such as the Netherlands,
Spain, Switzerland, and Jamaica, indi-
cate that the effects of income, tax rates
and enforcement variables on compli-
ance are similar to those in the U.S.16
It is important to note, however, that
evasion varies widely across nations,
reaching extremely high levels in some
developing countries.1?

Clearly, tax noncompliance in the
U.S. significantly reduces government
revenues. Nonetheless, a relatively
small amount of enforcement has gone
a fairly long way. With only about 1 per-
cent of returns being audited, and rela-
tively low and infrequently applied pen-
alties, only about 17 percent of taxes go
uncollected. Can compliance be im-
proved even more, and would expand-
ing the IRS be efficient? The size and
the role of the IRS has been the subject
of open political debate in recent years.
The IRS budget has been reduced, and
plans for a tax year 1994 TCMP audit
were canceled. As we discuss below,
researchers estimate that an extra dol-
lar of enforcement in some audit
classes would raise six or more dollars
in direct audit revenue, as well as addi-
tional revenue generated through an in-
crease in deterrence. In Section 7.1 we
discuss this issue further and consider
whether a higher level of enforcement
activity would in fact be socially desir-

able.

16 See Dick J. Hessing et al. (1992) on the Neth-
erlands; Ana de Juan, Miguel A. Lasheras, and
Rafaela Mayo (1994) on Spain; Werner W. Pom-
merehne and Bruno S. Frey (1992) on Switzer-
land; and James Alm, Roy Bahl, and Matthew N.
Murray (1990) on Jamaica. Swiss evasion is esti-
mated to be about 17.5 percent of income, while
in Jamaica the estimated level is 3 percent. None-
theless, in Jamaica 66 percent of taxpayers were
found to have underpai(f) their taxes.

17For example, Paul R. Krugman et al. (1992)
cite a study for the Philippines which suggests that
as little as 50 percent of income taxes in 1985 were
actually reported and that only 27 percent of those
with taxable incomes filed.
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3. A Simple Model of the Compliance
Decision

Next we consider theoretical models
of compliance and enforcement. In this
section we review the standard ex-
pected utility model of the income-
reporting decision, and in the next
section we discuss models in which en-
forcement rules are determined jointly
with reporting decisions. We then
evaluate the models both in terms of
their predictive power and their poten-
tial usefulness for policy makers.

One of the earliest and best-known
models of tax compliance is that of Mi-
chael G. Allingham and Agnar Sandmo
(1972).18 These authors were primarily
interested in whether higher tax rates
generate more or less compliance.
Their answer, while intuitive, illustrates
the difficulties and subtleties of study-
ing tax compliance.

Consider a taxpayer with exogenous
income y who faces a tax rate t. He is
asked to report a number x to the gov-
ernment and pay taxes tx. If the tax-
payer is honest he will report x =y, but
he may cheat by reporting an income
x<y. Let z=y —x represent the amount
by which income is understated. The
tax authority does not know the true in-
come y and must enforce compliance
through a system of audits and penal-
ties. Assume that the enforcement pol-
icy, known to the taxpayer, is to audit
reports with a probability p, 0<p<1.
For now, assume p is independent of x.
In the event of an audit, we assume the
tax authority always learns the true in-
come y. If the taxpayer is caught cheat-
ing he must pay a penalty 6 on each dol-
lar of income evaded, 8z, in addition to
the evaded tax. For simplicity, assume
there are no additional costs of an audit
for the taxpayer.

18 See also T.N. Srinivasan (1973) for an early
model of compliance.

We can see that if a tax cheater
avoids an audit he will have consump-
tion of y—tx=y(l —t)+tz, which is ¢z
more than if the taxpayer is fully com-
pliant. On the other hand, if the cheater
is audited, his consumption will be
y—tx—(0 +t)z =y(1 —t) — 6z, which is 6z
less than if the taxpayer is fully compli-
ant. Assuming that individuals are risk
averse, the expected utility of a taxpayer
is

EU=(1-puly(l —1t)+tz]
+pu[y(l —t) - 6z] (1)

How does cheating z change with the
tax rate ¢? Examining (1) we see that
the effect is ambiguous. Raising ¢ has
two effects. First, it lowers the after-tax
income from full compliance, y(1 —¢). If
absolute risk aversion is decreasing,
then this change should make people
more risk averse regarding any z and
consequently less likely to accept more
cheating. However, as ¢ rises the return
to cheating goes up, while the penalty
to getting caught stays unchanged. This
asymmetry should encourage cheating.
Which effect dominates depends on
how fast absolute risk aversion declines,
that is, on the third derivative of the
utility  function. However, Shlomo
Yitzhaki (1974) has observed that if the
penalty is proportional to the amount of
tax evaded, 6tz then the model predicts
that cheating will be reduced when the
tax rate increases. The reason is that
for any given z, as ¢ rises the ex-
pected value of consumption falls and
the variance increases, hence cheating
declines.

It is well known that a risk-averse
person will always be deterred from
accepting a gamble if its expected
value is less than zero. It is easy to see
that the government could readily as-
sure that this condition is met by set-
ting the penalty rate 6 sufficiently
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high.19 In fact, governments typically
don’t set penalties this high. This prob-
lem is often dealt with by assuming
that, for a variety of reasons such as
bankruptcy constraints or equity consid-
erations, penalties this high are not pos-
sible.20

An obvious generalization of the sim-
ple Allingham-Sandmo model makes in-
come endogenous by adding labor sup-
ply. This extension has been explored
by John H. Pencavel (1979), Cowell
(1981), Sandmo (1981), and others.
With labor supply in the model, the ef-
fects of the enforcement variables all
become ambiguous. An increase in en-
forcement may reduce the effective
wage rate, which may decrease total
labor supply. However, if the labor
supply curve is backward bending,
additional enforcement may actually
increase labor supply, and may increase
the amount of income unreported. Risk
aversion also may interact with labor
supply in surprising ways. Cheating in-
centives can encourage individuals to
work more in order to self-insure
against the losses due to audits
(Laurence Weiss 1976), which in turn
can lead to increased cheating. Further-
more, since cheating opportunities can
differ across occupations, evasion may
influence occupational choice (Pierre
Pestiecau and Uri M. Possen 1991).2!

19 Note that if the expected value of cheating is
positive, then regardless of risk aversion, there al-
ways will exist some z (however small) that a tax-
payer is willing to accept. That is, everyone cheats
in this model, if only just a little.

20 See Gary S. Becker (1968) on optimal models
of crime and punishment. More recent contribu-
tions by Andreoni (1991b), Steven Shavell (1987)
and Di{ip Mookherjee and Ivan P. L. P’'ng (1989,
1992) discuss other constraints that may limit pen-
alties at the optimum.

21Tt is interesting to note that some of these
incentive effects of cheating may be Pareto im-

roving, as pointed out by Joseph E. Stiglitz
1982) and by Weiss (1976), and hence may justify
certain cheating incentives as part of an optimal
tax system.

Overall, adding labor supply substan-
tially complicates the analysis.

Another generalization of the simple
model is to account for the repeated na-
ture of the reporting decision. In most
countries, filing an income tax return is
an annual event, and taxpayers may con-
dition their reports on past reports and
audit experiences, as well as future ex-
pectations. In one of the only studies
that considers the dynamics of tax com-
pliance, Eduardo Engel and James R.
Hines, Jr. (1994) find that the cumula-
tive compliance incentives are complex
and that, in general, simulations are re-
quired to make predictions.

Such complex and confounding effects
are not limited to complicated models—
even within the simple approach pre-
sented above we cannot predict the ef-
fects of all policy parameters. Moreover,
when such predictions can be obtained,
they often depend on the thin reed of
the third derivative of utility functions
and on inelastic labor supply. The more
general approach of the next section
will address some of these limitations.

Beyond labor supply and reporting
dynamics, the basic Allingham-Sandmo
framework has been extended in a num-
ber of other directions over the past 25
years. For example, researchers have ex-
plored the implications of introducing a
richer tax and penalty structure, allow-
ing for imperfect information over such
policy parameters as the audit rate and
true tax liability, extending the number
of items on which the taxpayer must re-
port, and accounting for the roles of
morals, social dynamics, and tax practi-
tioners. These and other extensions are
taken up in later sections of this article.

4. Interaction between Taxpayers and
the Tax Authority

A weakness of the Allingham-
Sandmo model is that it assumes that
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the probability of audit is constant. As
we discussed in Section 2, audits are
not purely random. In the U.S. for in-
stance, the probability of audit is likely
to depend on the amount of income
reported. Recently, researchers have
developed a more general theoretical
framework in which the probability of
audit is a function of reported income
and is determined jointly with cheating
as part of an equilibrium. This frame-
work has been used not only to gener-
ate predictions about compliance, but
also about a tax agency’s optimal audit
strategy.

The models in this literature gener-
ally fall into two groups. The first as-
sumes that the tax agency can announce
and commit to its audit rule before tax-
payers file returns. These models have
much in common with a standard prin-
cipal-agent problem. In contrast, mod-
els in the second group assume that the
tax agency cannot commit to its audit
rule but instead decides which taxpay-
ers to audit after all returns have been
filed. The models in this second group
make use of standard game-theoretic
concepts of equilibrium, especially se-
quential equilibrium.

Next we describe simple versions of
these models. We also look at two natu-
ral extensions, one that assumes some
individuals are inherently honest, and
another that explores how the govern-
ment might contract with an indepen-
dent agency, like the IRS, to collect
taxes.

4.1 A Framework for Equilibrium
Analysis

Consider the following extension of
the model presented in Section 3. As-
sume that there is a large population of
filers and that a filer possessing true in-
come y owes t(y) in taxes. True income
is distributed along a continuum be-
tween y and y (which may be + ), ac-

cording to the density function f(y) ; we
define F(-) to be the distribution func-
tion associated with f(*). As before, the
tax authority can learn a household’s
true income y only by performing a
costly audit.

The tax collection system consists of
two stages. In the first stage, each tax-
payer is asked to report his taxable in-
come to the authority and to pay the
taxes he claims to owe. Again, let x de-
note a taxpayer’s report, where gener-
ally x<y. In the second stage, the
authority audits a subset of cases. As-
sume that each audit costs ¢ and that
the authority has a budget B available
for audits, allocated to the authority by
the central government before the tax
collection process begins. In addition,
assume that when the authority audits a
taxpayer it learns his true income y; col-
lects the additional tax t(y) — t(x), which
may be zero; and assesses additional
penalties and interest charges in the
amount 6[t(y) — ¢(x)], where 6[0] =0 and
8[q] > 0 for all q.22 For a taxpayer with
true income y the expected utility from
a report x is given by

EU(x) = (1 - p(x))U(y—t(x))
+p@U(y-ty)-Oltly) —t@)D,  (2)

where p(x) is the probability of audit as-
sociated with report x. For simplicity, we
assume that an audit imposes no costs on
a taxpayer beyond those related to the
underreporting of income.?3

221f the tax authority divides filers into audit
classes on the basis of either their exogenous char-
acteristics, such as source of income, or their ap-
Froximate taxable incomes, the authority may fol-
ow a different audit rule in each class.

23 This framework is reasonably general, but it
differs from some of the models that have been
developed during the past decade. In this regard,
three of our assumptions deserve special notice.
First, we assume that income is distri%uted along a
continuum, whereas a number of studies have as-
sumed that income takes on a finite, discrete num-
ber of values. Second, we suppose that the tax
authority has been allocated a fixed audit budget
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Much of our discussion focuses on a
restricted version of the model de-
scribed above, in which both the tax rate
and the penalty function are assumed to
be linear and taxpayers are assumed to be
risk neutral. In general, for either class of
models, the qualitative solution of the
more general case of nonlinear taxes
and risk aversion is similar to the solu-
tion assuming linearity and risk neutral-
ity, because the form of the solution is
determined primarily by the strategic
interaction between the tax authority
and taxpayers, not by the shape of the
tax schedule or taxpayer utility function.

Finally, what do we assume about the
objective of the tax authority? Here we
follow the majority of the literature and
assume that its objective is to maximize
expected net revenue (tax and penalty
revenue, less audit costs).24 As a posi-

that it spends completely on audits, whereas some
studies ﬁave assumed that the authority conducts
as many audits as it desires. Although these two
assumptions add some complexity to the analysis,
they make the framework more realistic and have
a qualitatively important impact on the results. In
this regard we note that, as discussed by Michael
J. Graetz, Jennifer F. Reinganum, and Louis L.
Wilde (1986), taxpayer reporting behavior can be
extremely sensitive to the probability of audit
when income is restricted to a small number of
values, and the introduction of a binding budget
constraint for the tax authority in such a case typi-
cally will make the decision to cheat extremely in-
sensitive to the values of tax and enforcement pa-
rameters. In certain cases, such as when a taxpayer
is deciding whether to take a specific deduction,
the restriction of reports to a small number of pos-
sible values would appear to be reasonable. In ad-
dition to the analysis by Graetz, Reinganum, and
Wilde, we refer the interested reader to Rein-
anum and Wilde (1985); Mookherjee and P'ng
1989); Paul J. Beck, Jon S. Davis, and Woon-Oh
Jung (1991); Richard C. Sansing (1993); and Mark
B. Cronshaw and Alm (1995) for interactive mod-
els of tax compliance with discrete income levels
and unlimited audit budgets. Third, in order to
focus attention on the tax agency’s audit decisions,
we assume that the tax and penalty schedules are
exogenously determined. We discuss results for
the case in which the tax schedule is chosen to-
gether with the audit function in Section 4.5.

24 Explicitly, the government maximizes expected
revenue, defined as

tive description of how many tax agen-
cies behave in practice, this appears to
be a reasonable approximation. For ex-
ample, as discussed in Section 2, the
IRS develops its infamous DIF score
for the explicit purpose of identifying
those returns within a given audit class
with the highest potential audit yield.25
The obvious alternative to such a pol-
icy would be to allocate audit resources
in order to maximize social welfare. The
use of this normative criterion would be
consistent with the more general litera-
ture on optimal taxation and would ap-
pear to be particularly natural in the
context of the class of models where the
tax authority can commit to its policy
before taxpayers file their reports. No-
tice, however, that our specification
does not rule out the possibility that the
government as a whole is attempting to
maximize social welfare. In particular,
the model presented below for the tax
authority may be viewed as subproblem

[ ip@rE(e) + o1t ~ 1) |+
+ (1= N Ex(o),

where Efz|x} represents the conditional expecta-
tion of z given the report x, x is the lowest report
made by any taxpayer, and F — x(x) is the induced
distribution function over x. The range of x may be
represented by continuous intervals and/or dis-
crete values, depending on whether masses of tax-
payers with different true incomes choose to file
the same income report. Therefore, the integral
sign should be interpreted as generalized notation,
representing either the integration or summation
over the various regions of the distribution as aﬁ)-
propriate. The tax authority must also meet the

7
budget constraint cJ p(x)dFx(x) <B/N, where N is
X

the total number of taxpayers. With a binding
budget constraint on audit resources, the objective
is eguivalent to maximizing gross revenue.

25Tt is not obvious, however, that IRS audit re-
sources are optimally allocated across audit classes
to maximize revenue in any given year. It appears
that a modest amount of resources is allocated
to relatively low-yielding classes, presumably to
maintain a relatively high level of compliance in
these classes in future years.
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within a more general framework in
which a social planner first chooses all
relevant policy parameters, including
the audit budget, and then delegates
the auditing responsibility to a revenue-
maximizing tax authority. This issue is
taken up further in Section 4.5. If one
is to employ a welfare-maximizing ap-
proach to the problem, an unresolved
question is whether cheaters should be
given the same weight in the social cri-
terion function as honest taxpayers. In
particular, how much value should the
social planner place on the utility evad-
ers receive from their ill-gotten gains?
We do not attempt to resolve this is-
sue here, but rather note that it is an
important consideration for a welfare-
oriented analysis of tax compliance.

4.2 When the Tax Authority Can
Commit to an Audit Rule

When the tax authority can announce
and commit to its audit strategy before
taxpayers make their reports, the strat-
egy that maximizes audit revenue (for a
fixed audit budget) typically involves a
“cut-off” rule. The simplest cut-off rule
consists of a threshold value w and a pol-
icy to audit any report below the thresh-
old with some probability p, but to leave
all reports above the threshold un-
audited. The probability p is chosen to
be just large enough that all taxpayers
with true income below w report hon-
estly; in particular, when the tax and
penalty schedules are linear and taxpay-
ers are risk neutral, the optimal value of
p is 1/(1+6). When p takes this value,
taxpayers with true incomes above w
choose to report exactly w, paying tw in
taxes and bearing no risk of an audit.
The threshold w is chosen so that the
audit budget is just exhausted in equi-

26 The cut-off rule was first introduced into the
tax compliance literature by Reinganum and Wilde
(1985). Isabel Sénchez and Joel Sobel(1993) pro-
vide an excellent discussion of this type of model.

librium.26

The simple cut-off rule has been
shown to be the optimal audit strategy
only under rather restrictive assump-
tions, including the assumption that tax-
payers are risk neutral.2” The optimal
audit strategy has not been determined
for the general case in which taxpayers
are risk averse.28

Why does the cut-off rule maximize
net revenue? We can uncover some in-
tuition for this result by exploring sev-
eral qualitative features of the model in
greater detail. One interesting charac-
teristic of the cut-off rule is that it is a
nonincreasing function of reported in-
come. The fact that the optimal audit
rule possesses this property, at least
over the range of incomes actually re-
ported by taxpayers, follows directly
from the observation that when the tax
authority commits to auditing a positive
fraction of all reports at some particular
income level, for example level v, its
purpose is to deter individuals with true
incomes above v from reporting v. In

2"Sanchez and Sobel show that the simple cut-
off rule maximizes expected net revenue collec-
tions when three conditions are met: (i) taxpayers
are risk neutral; (ii) the penalty schedule is Enear;
and (iii) the expression t'(y) ¥ (y) is decreasing in y,
where t'(y) is the derivative of the tax schedule at
income level y and y(y) is the hazard function,
1- F(z)

fw)
the condition that #'(y) Y(y) is decreasing in y re-
duces to the condition that the hazard function
Y (y) is decreasing in y.

28 Mookherjee and P'ng (1989) present an analy-
sis of the case in which taxpayers are risk averse;
they assume a discrete number of possible true
incomes, and determine a number of qualitative
(p{roperties of the optimal audit strategy. Kim Bor-

er and Sobel (1987) present a thorough analysis
of the case in which taxpayers are risk neutral and
there are a discrete number of possible true in-
comes. Many of the characteristics of ogtimal
audit strategies identified by Mookherjee and P'ng
and Border and Sobel are qualitatively similar to
those discussed above for the cut-off rule, so we
do not discuss them in detail, but instead refer the
interested reader to these papers for additional
details.

. Note that when the tax schedule is linear,
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particular, since audits are costly, the
authority will commit to such a policy
only when there is at least one income
level y above v such that individuals
possessing true income y are contem-
plating reporting v. To discourage such
individuals from making this report, the
tax authority will set the probability of
audit p(v) just high enough that these
individuals will be indifferent to report-
ing v or their next best alternative in-
come (which may be y or some third
income level).

To see why this observation implies
that the optimal audit rule is a non-
increasing function of income, consider
another possible report u, where u > v,
and assume that taxpayers are risk neu-
tral and that the tax and penalty sched-
ules are linear. The only taxpayers who
would consider reporting u are those
with true incomes at least as large as u.
If p(u) were strictly greater than p(v), so
that the audit function were increasing
in reported income, no taxpayer with
true income y greater than u would
ever choose to report u. If p(v) were
greater than 1/(1+8), such a taxpayer
would strictly prefer to report his true
income y rather than u, and otherwise
he would strictly prefer to report v
rather than u. In fact, the only taxpayers
who might choose to report u in the
case of an increasing audit function
would be those taxpayers whose true in-
come was precisely u, and the tax
authority would obtain no revenue from
performing a costly audit of such tax-
payers. Thus, if the report u were a part
of the equilibrium taxpayer reporting
region, the optimal value of p(u) would
be no greater than p(v), implying that
the equilibrium audit schedule is non-
increasing over the range of reported
income values. It is important to note
that this argument depends critically on
the assumptions that taxpayers are risk
neutral and that the penalty function is

linear. When these assumptions fail to
hold, the optimal audit probability may
be increasing in reported income for
some income values.29

One can imagine several possible
modifications of the cut-off rule, but in
most cases these modifications lower
net revenue. For example, consider re-
ducing the probability of audit below
1/(1 + 6) for reports beneath the thresh-
old value w. With this modification all
taxpayers with true incomes below w
would strictly prefer to report y as
would those taxpayers with true in-
comes between w and some value ¢
above w.30 This first modification to
the simple cut-off rule generally lowers
total net revenue, precisely because so
many taxpayers now report y. Alterna-
tively, consider maintaining p = 1/(1+6)
between y and some report z, z <w, but
establishing a lower audit probability
between z and w (adjusting w as neces-
sary to keep the total number of audits
constant), essentially replacing the sim-
ple cut-off rule with a “two-step” rule.
Since p(z) is below 1/(1+6) under this
modification, all taxpayers with true in-
comes between z and w will now report
z rather than their true incomes, and all
taxpayers with true incomes between w
and some higher value r now will report
z rather than w. In most cases the two-
step rule again results in lower total net
revenue, because it sharply reduces vol-

29 Mookherjee and P'ng provide an example in
which taxpayers are risk averse, taxpayers’ incomes
have three possible values, and the optimal audit
rule is non-monotonic in reported income.

30 The precise value of ¢ depends on the prob-
ability of audit for reports below w, rising as this
probability falls. The threshold value w may need
to be reset so that the total number of audits per-
formed remains at its original level. It can be
shown that when income is drawn from a uniform
distribution, the number of audits performed re-
mains constant as the audit probability is reduced,;
hence, in this case the threshold w is completely
determined by the audit budget.

31 S4nchez and Sobel show that, when condition
(iii) listed in footnote 27 fails to hold, so that
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untary tax payments.3!

When tax is proportional to income
and a cut-off rule is used, taxes become
more regressive. Notice, however, that
this “regressive bias” is limited to a
given audit class. Suzanne Scotchmer
(1987) has shown that when a separate
cut-off rule is applied to each of many
audit classes over which incomes vary,
the effective overall tax schedule can be
progressive.32

4.3 When the Tax Authority Cannot
Commit to an Audit Rule

When the tax authority cannot com-
mit to its audit strategy, the interaction
between taxpayers and the tax authority
takes the form of a sequential move
game.33 In solving this game we assume
that taxpayers correctly forecast the
probability of audit associated with each
income value. For ease of exposition,
we shall continue to assume that the tax
and penalty functions are linear.

Consider first a model in which all tax-
payers are willing to cheat “if the price is
right,” just as in the commitment model
of the last section. This model has many
possible equilibria, but we focus initially
on one, the fully separating equilibrium,
in which each observed report « is associ-
ated with a single true income level y(x).

¥(y)Y(y) is not decreasing around the proposed
threshold w, then one form of the optimal audit
strategy (it is not necessarily the unique optimal
strategy) is a two-step cut-off rule.

32 Helmuth Cremer, Maurice Marchand, and
Pestieau (1990) also present an analysis in which
there are several audit classes, focusing on the
trade-off between deterrence and equity in the
choice of an optimal audit strategy.

33 Reinganum and Wilde (1986a) present one of
the earliest game-theoretic models of tax compli-
ance and enforcement. Josef Greenberg (1984)
also presents an early model. However, Greenberg
focuses on an equilibrium in which the tax author-
ity deters cheatin%]by threatening to audit certain
taxpayers even when they report honestly. This
threat is not credible, an(i/ hence the equilibrium
that Greenberg proposes is not subgame perfect.

In this equilibrium each taxpayer under-
Ac
(1+0)
where ¢ is the audit cost and A is the
shadow value associated with the audit
budget constraint. Thus, whereas true
income is distributed between y and
y, reported income lies between x

reports by the same amount,

and x, where x = y - e
- (1+0)¢t
- - Ac )
x=y————. Furthermore, the audit
(1+0)

function p(x) takes the value zero over
the half-strip [x,y], is nonincreasing in x,
and is strictly between zero and one over
the range [xx]. To see why this solution
is an equilibrium of the game, note that
if taxpayers report as specified, then
when the tax authority observes a report
x, it knows that the report corresponds to

true income x + Hence, the tax

_N
(1+0)
authority is just indifferent between
auditing and not auditing the return,
since the cost of the audit Ac is exactly
equal to the revenue that can be earned
by performing it, (y —x)(1+6)t. As a re-
sult, the authority is willing to follow a
mixed strategy and audit with some
probability between zero and one. The
function p(x) is chosen so that taxpayers
find it in their interest to follow the re-
porting strategy described above. In par-
ticular, p(-) is chosen so that the first-
order condition associated with the maxi-
mization of expected utility is equal to

—M—. The value of A
(1+06)

is chosen so that the budget constraint is
satisfied, normally as an equality. When
taxpayers are risk neutral, p(x) is given by
the solution to a simple linear first-order
differential equation. When taxpayers
are risk averse, p(x) is determined as the
solution to a somewhat more complex

zero when x =y —
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differential equation, but taxpayers con-
tinue to evade by the same amount.?4
Finally, to sustain the equilibrium, p(x) is
assumed to equal one for all reports be-
low x.

In addition to the fully separating
equilibrium, there are many alternative
pooling and partially pooling equilibria
in this model. In these alternative
equilibria, many taxpayers make the
same income report, and there are large
“empty” regions in which no taxpayers
report; neither feature seems consistent
with empirical evidence about reporting
behavior. Unfortunately, there is no
universally accepted criterion for deter-
mining whether the fully separating
equilibrium or one of the pooling equi-
libria will be played.35

Now consider a second model, which
extends the first to a setting in which at
each income level y a fraction Q of tax-
payers always reports truthfully, while
the remaining fraction 1-Q of taxpayers
is willing to cheat and reports the value
x that maximizes expected utility, just as

34¢Brian FErard and Jonathan S. Feinstein
(1994a) erroneously suggest that the level of eva-
sion may vary with true income when taxpayers are
risk averse. In fact, if the equilibrium is to be fully
separating, the same level of evasion by all taxpay-
ers is required to keep the tax authority indiffer-
ent about playing its mixed audit strategy.

35 Reinganum and Wilde (1986b) have shown
that the divinity refinement of sequential equilib-
rium rules out all of these pooling and partially
pooling equilibria. Presumably, they also could be
ruled out by other well-known refinements, such
as D1 (see In-Koo Cho and David M. Kreps 1987).
However, such refinements remain somewhat con-
troversial. Erard and Feinstein have shown that
the fully separating equilibrium does not maximize
net tax revenue, inclusive of penalties—an equilib-
rium that typically generates greater revenue fol-
lows the fully separating equilibrium from ¥ down
to some value x* >y, but then has all remaining
taxpayers report in a pool at y.

36 Honest taxpayers were first incorporated into
a game-theoretic framework by Graetz, Rein-
ganum, and Wilde (1986). However, these authors
considered a model with only two income states,
in which including honest taxpayers does not sig-
nificantly alter the qualitative If)eatures of the solu-
tion. Including honest taxpayers has a far greater

in the first model.36 As we discussed in
Section 2, many taxpayers do in fact pay
their full tax liability despite the finan-
cial incentives to cheat. Thus, the intro-
duction of honest taxpayers appears
consistent with empirical observation.
Somewhat surprisingly, the introduction
of honest taxpayers resolves several
troubling features of the first model,
leading to a more satisfactory—albeit
more complex—analysis.

One striking difference between the
first and second models is that in the
second model, because there are some
honest taxpayers reporting at every in-
come level between y and y, nearly all of
the pooling and partially pooling equi-
libria that exist in the first model are
eliminated.3” A second difference be-
tween the two models is that in the sec-
ond model there are two kinds of taxpay-
ers reporting at each x throughout most
of the reporting range: honest taxpayers,
who possess true income x; and dishon-
est taxpayers who possess some true in-
come y(x) greater than x, where y(x) is
increasing in x. This second difference is
critical, and is the main reason that the
analysis and solution of the second
model is quite different from the first
model. In the fully separating equilib-
rium of the first model, the tax authority
gains full knowledge of a taxpayer’s true
income directly from the taxpayer’s re-
port, before performing an audit; this
characteristic of the solution contradicts
one of the stylized facts about real-world
tax auditing, which is that a taxpayer’s
true income is normally not known prior

effect in the model we consider here, in which
income is distributed along a continuum. Erard
and Feinstein (1994a) were the first to demon-
strate the important role of honest taxpayers in
this model.

37Erard and Feinstein prove this result by
showing that p(-) and its derivative p’(-) must be
continuous throughout the interior of the range
[4,%]. Thus, pooling is possible only at the very bot-
tom of the reporting region.
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to an audit. In the second model, since
there are both honest and dishonest
taxpayers reporting at each x, the tax
authority does not know a taxpayer’s true
income prior to conducting an audit. As
a result, the authority’s calculation of the
expected revenue to be earned from per-
forming an audit is considerably more
complex than in the first model. Ex-
pected revenue now depends on two fac-
tors: the magnitude by which dishonest
taxpayers reporting at x cheat, y(x)—x,
and the fraction of taxpayers reporting
at x who are dishonest, which depends
W&\ o oy,

on the ratio of f(y(x))|—(a—-

where ldi/l—ix)| is a Jacobian of transfor-

mation that measures the rate at which
the true income of dishonest taxpayers
y(x) rises as x rises. The increased com-
plexity in the formula for expected reve-
nue significantly complicates the solu-
tion of the model, transforming the
simple linear first-order differential
equation that characterizes the solution
to the first model into a complex non-
linear second-order differential equa-
tion. Methods for solving this equation
are discussed by Erard and Feinstein
(1994a). We discuss several other differ-
ences between the two models in the
next subsection.

4.4 Critical Discussion of the Models;
Future Directions

The development of the principal-
agent and game-theoretic models of tax
compliance is an important theoretical
advance. Nonetheless, these models are
rather poor descriptions of real-world
tax systems. In this section we provide a
critical analysis of the underlying as-
sumptions and empirical implications of
these models. We also suggest some
ways in which more realistic models
might be developed in future work.

First consider the empirical implica-
tions of models related to taxpayer re-
porting behavior. A fundamental weak-
ness of the principal-agent models is
their implication that all audited taxpay-
ers will be found to have reported
honestly, at least if a cut-off rule is
adopted. The facts contradict this impli-
cation: About 40 percent of all taxpay-
ers are found to understate their tax
liability, in some cases by a significant
amount.

Principal-agent models also generally
predict that, within an audit class, high-
income taxpayers will all report at or
near the threshold value that defines
the audit cut-off point. The empirical
validity of this implication is difficult to
judge, primarily because it is difficult to
know how best to define an audit class.
If, for instance, one defines audit
classes narrowly, so there are many
such classes, then the implication is dif-
ficult to confirm or refute.

With regard to reporting behavior,
the game-theoretic models generate
considerably more realistic predictions
than the principal-agent models. In the
sequential equilibrium of the game-
theoretic model, many audited taxpayers
are found to have reported dishonestly.
Indeed, in the second game-theoretic
model presented, some audited taxpay-
ers are found to have reported dishon-
estly, while others are found to have
reported honestly, a reporting pattern
that matches empirical observation. The
second model is also at least partially
consistent with the (somewhat mixed)
empirical evidence that the level of un-
derreporting increases with true in-
come. In the second model, evasion
generally varies with true income; the
level of underreporting typically in-
creases with true income within some,

38 The reason is that expected audit revenue de-
ends upon the ratio of income densities evalu-
ated at different points along the income distri-
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but not all, income intervals.3® Finally,
in the second model the extent of eva-
sion depends upon the shape of the in-
come distribution; while we are not
aware of any direct evidence on this im-
portant point, it seems intuitively plau-
sible.

Next, consider implications related to
audit strategy. Here the principal-agent
models seem to generate superior pre-
dictions. The cut-off rule associated
with the principal-agent solution im-
plies that reports of low income within
an audit class will be audited with a
probability that is large, but typically
(although not always) below one, while
reports of high income will not be
audited. Many tax agencies apparently
do establish cut-off points and focus
their audit resources on returns falling
below the cut-offs.39 In addition, the
typical agency normally selects only a
subset of the total number of returns
below its cut-off point for audit. How-
ever, it is not clear whether the typical
agency randomly selects returns for
audit within this group, as the theory
implies, or instead relies on additional
criteria to select returns.

A critical aspect of the game-theore-
tic models that seems unrealistic is the
implication that in equilibrium the tax
authority is just indifferent between
auditing and not auditing taxpayers over

bution, and so varies from point to point. The
shape of the income distribution does not directly
affect reporting behavior in the first game-theo-
retic mogel; indeed, in the fully separating equi-
librium of that model, all taxpayers evade by the
same amount. In that modeFt e income c{istri—
bution affects the equilibrium only indirectly
through the budget constraint—if the income dis-
tribution becomes skewed toward lower incomes,
more audits must be performed, A rises, and the
entire audit function sﬁifts downward.

39 This statement is based primarily on our own
experience working with federal and several state
tax authorities.

40 Beck and Jung (1989) and Cronshaw and Alm
(1995) have shown that the game-theoretic model
can be recast as a game of private information in

much of the reporting range.4® The
game-theoretic models, on the other
hand, do not imply a sharp cut-off rule.
Rather, they predict that high income
reports will not be audited and that, be-
ginning somewhere in the middle of the
reporting range, the probability of audit
will increase smoothly as reported in-
come falls. The indifference of the tax
authority over auditing in game-theo-
retic models may be eliminated under a
more general specification of the audit
technology.4!

Finally, consider what the tax agency
is predicted to know about taxpayer in-
come in equilibrium. As mentioned
above, in the principal-agent models
the tax agency can deduce the true in-
come of every taxpayer whose true in-
come lies below the threshold value,
since these individuals report truthfully,
but not of those whose income lies
above the threshold. This implies that
the agency knows the true incomes of
all individuals who will be subjected to
audit prior to conducting any audits. In
the second game-theoretic model pre-
sented, the tax authority does not know
the true income of any taxpayer prior to
audit, a situation which is surely typical
of real-world tax systems. Although in
this model there are only two possible
true income levels associated with each
income report throughout most of the
reporting range, one can readily imag-
ine generalizing the model.

The principal-agent and game-
theoretic models may be evaluated not
just in terms of their empirical implica-
tions, but also in terms of the reason-

which the tax agency follows a pure strategy in
equilibrium. However, their models assume that
taxpa{er income is either “high” or “low,” and it is
not clear whether the models can be readily gen-
eralized to the case of a continuum of income
types.

41For example, it disappears when the audit
cost is made to depend on the probability of audit,
as shown in Reinganum and Wilde (1986a).
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ableness of their assumptions. A critical
assumption maintained in both models
is that taxpayers can correctly deduce
the audit rule. Indeed, the value of
committing to a specific audit rule
would be entirely lost under the princi-
pal-agent approach if the taxpayer were
to remain ignorant of this rule. Within
the context of the principal-agent
model, therefore, it would be natural
for the tax authority to announce its
audit rule prior to the start of the filing
season. In practice, however, we are not
aware of any tax agencies that follow
such a policy. On the contrary, most
agencies undertake substantial precau-
tions to maintain the secrecy of their
audit selection procedures. Although
the tax authority makes no such audit
commitment within the game-theoretic
framework, the taxpayer is nonetheless
assumed to know the rules of the game,
and therefore should be able to deduce
the equilibrium audit strategy. How-
ever, in the real world, taxpayers seem
to possess quite poor knowledge of the
audit function.42 (See Section 6.5 for
further discussion of this issue.) Tax
practitioners may have better knowl-
edge of the factors that trigger an audit,
but we suspect that there is substantial
heterogeneity of beliefs even among
this group. The innovation of allowing
for honest taxpayers within the game-
theoretic approach partially addresses
the inconsistency between model and
reality. In particular, inherently honest
taxpayers would have no need to know
the audit rule facing them, because it
would be irrelevant to their reporting
decision. However, we doubt that in
practice it is only the honest taxpayers

42 A considerable body of survey evidence (e.g.,
Louis Harris and Associates, Inc. 1988) indicates
that many taxpayers have only a rough idea of the
average probability of audit in their class, and
most have little idea as to how this probability
changes with the level of income reported.

who are unaware of the risk of audit.
Rather, we believe that there exists an
important asymmetry of information
over audit policy observed in real-world
tax systems that the existing models fail
to capture. The issue of audit policy
misperceptions is taken up further in
Section 6.5.

A standard assumption among both
principal-agent and game-theoretic mod-
els is that taxpayers only experience a
cost from being audited if they are found
to have underreported their income. In
practice, audits can result in consider-
able costs even for honest taxpayers, in-
cluding the time burden of document-
ing one’s claims and meeting with tax
authorities, as well as the financial cost
of hiring professional assistance. In ad-
dition, many taxpayers experience con-
siderable anxiety from being audited.
Accounting for such costs might lead to
equilibria rather different from those
observed in existing models. For exam-
ple, some taxpayers may actually be
willing to overreport their tax liability if
doing so would result in a significant re-
duction in the chance of being audited.

Existing game-theoretic and princi-
pal-agent models of tax compliance all
assume that the taxpayer reports only a
single piece of information, taxable in-
come, to the tax agency. In practice,
however, taxpayers make rather de-
tailed reports about their sources of in-
come and deductions, providing the tax
agency with multiple signals of their
true tax liability. Recently, Jorgé
Martinez-Vazquez and Mark Rider
(1995) and Shelly C. Rhoades (1996)
analyzed how multiple line-item report-
ing influences equilibrium reporting
and auditing strategies, but this remains

43 Steven Klepper and Daniel Nagin (1989) also
discuss how taxpayer reporting behavior is influ-
enced by the presence of multiple line items; how-
ever, they do not specify an equilibrium model.
See Section 6.3.
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an important area for future research.43

Another standard assumption of prin-
cipal-agent and game-theoretic models
is that taxpayers are certain of their
true tax liability. In practice, many tax-
payers make reporting errors precisely
because they are uncertain as to their
actual tax obligations. The importance
of this observation is explored later in
Section 9.

If a tax authority could choose
whether to commit to its audit policy,
would it do so? The theoretical models
we have reviewed, which are clearly
rather imperfect guides to policy, indi-
cate that the authority would prefer to
commit, as audit revenues are higher in
this case. For example, suppose that
incomes are uniformly distributed
between 20 and 40 thousand dol-
lars within a class, the proportional
tax rate is equal to 0.3, the penalty
for detected noncompliance is double
the unpaid tax, the cost of an audit is
equal to 0.5, and the audit budget is
sufficient to allow 20 percent of all re-
turns to be audited. In this case a reve-
nue-maximizing tax authority would
want to commit to audit all reports un-
der 36 with a probability of one-third,
and to accept the remaining reports
without audit. It is straightforward to
compute that this policy would yield an
average revenue (net of audit costs) of
8.42 per return. If the authority were
unable to commit to this policy, a simu-
lation reveals that the authority would
only expect net revenue of 7.52 per
return—over 10 percent less than the
average revenue from the commitment
policy.44

44 This simulation is based on the revenue-pre-
ferred equilibrium to the tax compliance game,
which involves pooling of some reports at the lower
tail of the income distribution. The revenue dis-
crepancy between the cases with and without com-
mitment would be even greater if the fully reveal-
ing equilibrium for the latter case were instead
employed.
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4.5 Designing Incentives for a Tax
Administration

The models discussed above make no
distinction between the tax authority

“and the remainder of the government.

In fact, the distinction raises some im-
portant issues. First, if a sovereign gov-
ernment seeks to maximize a broad so-
cial welfare function, should its tax
authority also seek to maximize the so-
cial welfare function, or should it in-
stead seek to maximize net revenue col-
lections? Second, if the objective of a
tax authority is different from the ob-
jective of its sovereign government,
through what means—budgetary, ad-
ministrative, or political—can the gov-
ernment seek to control the behavior of
the authority?

Nahum D. Melumad and Mookherjee
(1989) consider a version of the second
question, analyzing a government that
would like to commit to its audit policy,
in order to maximize total tax collec-
tion, but cannot. They suggest that the
government may be able to replicate
the commitment outcome by delegating
responsibility for audits to an agent—
the tax authority. In particular, they ar-
gue that the government can induce the
authority to follow the commitment
audit rule, even though the authority
cannot itself commit to this rule before
taxpayers make their reports, by offer-
ing the authority an incentive contract
of the following kind. If the authority’s
audits generate no fines, the agent is
simply rewarded for meeting its audit
budget target; if the audits do generate
fines, the authority is rewarded propor-
tionately to the value of the fines. Rec-
ognizing that, due to the second fea-
ture, the authority has incentive to
audit any taxpayers who deviate from
the commitment equilibrium and report
dishonestly, taxpayers are induced to
play the commitment equilibrium. Note
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that the government is able to commit
to the terms of the agency contract, but
these involve only aggregate variables
such as total audit expenditures and to-
tal fines, and not detailed instructions
about audit selection decisions. A possi-
ble difficulty with this “tax agency as
bounty hunter” framework is that it ig-
nores the potential for corruption that
the above reward system induces.
Charles Adams (1993) provides a num-
ber of historical examples of how simi-
lar reward structures have resulted in
corrupt tax collection and enforcement
systems.

Sanchez and Sobel (1993) also study
the delegation of tax collection respon-
sibility to an agent, but focus on the dif-
fering objectives of a government and
its tax authority.5 They assume that
the tax authority seeks to maximize total
tax collection, but that the sovereign
government seeks to maximize a more
general social welfare function, both
providing a public good and redistribut-
ing income. S¢nchez and Sobel show
that the government generally will pro-
vide a smaller budget for the tax author-
ity than the authority itself considers
optimal, so that in equilibrium the
shadow value of providing an additional
dollar of audit resources to the tax
authority is larger than one.4®6 To gain
an intuitive understanding of this result,
consider the case in which the shadow
value does equal one. In that case the
last dollar of audit resources raises ex-

45 Cremer, Marchand, and Pestieau (1990) also
present a model in which a sovereign government
maximizes a social welfare function while the gov-
ernment’s tax authority maximizes net revenue
collections. However, in their model the tax
authority is not budget constrained. The authors
include several audit classes in their model, and
their analysis focuses both on the government's
choice of tax rates across classes and on equity
issues and welfare comparisons across classes.

46 This conclusion also is drawn by Dan Usher
(1986) and by Joel Slemrod and Yitzhaki (1987), in
quite a different context.

actly one dollar of revenue, and there-
fore does not increase net revenue at
all, while consuming one dollar of real
resources. It is easy to see that in this
situation the last dollar spent on audit-
ing actually lowers social welfare, so
that the audit budget should be re-
duced, raising the shadow value.47

Many questions about the relation
between government and tax authorities
remain, and are promising areas for fu-
ture research. These include questions
about how different political systems af-
fect the interaction between legislative
and executive branches of government
and tax agencies, how best to deter tax
corruption, and how to integrate tax en-
forcement across different levels of gov-
ernment.

5. Data Sources and Methodologies

Prior to 1980 the empirical academic
literature on tax compliance consisted
of only a few studies, based either on
surveys of taxpayer attitudes or on
small, idiosyncratic datasets. Over the
past decade, empirical research on tax
compliance has blossomed, beginning
with the work of Charles T. Clotfelter
(1983). Many of the recent studies fo-
cus on compliance with the U.S. federal
individual income tax. However, there
have also been studies of income tax
compliance at the state level in the
U.S., and at the federal and subnational
levels in other countries, including Ja-
maica, the Netherlands, Spain, and
Switzerland.

Although many empirical studies of
noncompliance have been conducted

47S4nchez and Sobel also show that an increase
in the cost of an audit does not always lead to a
reduction in the amount of the public good that is
provided. The intuition for this second result is
that the increased audit cost leads to more cheat-
ing, which disproportionately benefits higher in-
come individuals, so that the government may in-
crease spending on the public good as a way of
indirectly redistributing income.
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during the past decade, we believe that
the empirical literature is still in its
youth, with many of the most important
behavioral hypotheses and policy ques-
tions yet to be adequately investigated.
The most serious drawback of the re-
cent empirical work is that it is only
loosely connected with theory. In fact,
almost none of the recent empirical
findings can be interpreted as tests of
existing theories, and, partly as a result,
few of the recent empirical findings
have led to productive new theorizing.

Tax evasion is difficult to measure,
primarily because individuals often un-
dertake substantial efforts to conceal
their evasion. We will focus on four al-
ternative sources of information used by
researchers to measure and study eva-
sion: audit data, in some cases linked to
census information; survey data; tax am-
nesty data; and data generated through
laboratory experiments.48

The most reliable information about
noncompliance is based on actual tax
return information that has been thor-
oughly examined by auditors. As dis-
cussed in Section 3, such data are col-
lected in the U.S. through the TCMP.
In the household TCMP, a stratified
random sample of federal individual in-
come tax returns is subjected to thor-
ough examination by experienced IRS
tax examiners. The TCMP data record
the taxpayer’s report and the examiner’s
correction for most line-items on the
return, providing extremely detailed in-
formation about noncompliance. The
IRS conducted the first TCMP survey
for the 1963 tax year, and has sub-
sequently conducted household TCMP
surveys about every three years, until

48 A fifth source, which we do not discuss,
comes from measurements of discrepancies in eco-
nomic statistics, such as monetary aggregates. See
Feige (1989) for a discussion of measurement
techniques and Steven E. Crane and Farrokh
Nourzad (1986) for an empirical application.

1988.49 For most of these years, the
surveys included between 45,000 and
55,000 households.

In some cases the IRS has allowed
researchers access to individual TCMP
records. In other cases the IRS has ag-
gregated the TCMP data, for example
by zip code, before releasing it to out-
side researchers. Although we believe
TCMP data to be among the best avail-
able for studying tax noncompliance,
the data do suffer from some draw-
backs. Because TCMP data are derived
entirely from tax returns and tax exami-
nations, they contain little information
about socioeconomic and demographic
characteristics. In addition, measures of
noncompliance based on the examiner’s
correction of the taxpayer’s report are
subject to error, mainly because IRS ex-
aminers are generally unable to detect
all evasion, especially evasion in the
form of income understatements.50

We are not aware of any other coun-
try for which a random sample of
audited tax returns of comparable qual-
ity to the TCMP is regularly collected.
However, some researchers have ob-
tained tax return and tax audit data for
other countries, including the Nether-
lands and Jamaica.5!

Data aggregates based on individual
tax return and audit records also pro-
vide valuable information about non-
compliance, especially when linked to

49 Surveys exist for tax years 1965, 1969, 1971,
1973, 1976, 1979, 1982, 1985, and 1988.

50 We discuss studies of the examiner detection
process in Section 7.2. Other problems with the
TCMP are that it only covers resident filers; cases
involving reclassification of reported information
are generally not identified.

51 Henk Elffers, Russell H. Weigel, and Hessing
(1987) obtained information from the Dutch Min-
istry of Finance for approximately 700 taxpayers
whose returns were audited in two consecutive
years, which they linked together with survey re-
sponses from each of the audited taxpayers. Alm,
Bahl, and Murray (1990, 1993) collected data con-
taining both tax return information and field audit
results for Jamaican taxpayers.
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census data. For example, several re-
searchers have linked information from
the IRS Annual Report of the Commis-
sioner with data from the Bureau of the
Census, creating a state-level panel
database.?? Datasets based on aggre-
gate information also have been con-
structed for other countries.53

Surveys provide an alternative source
of information about noncompliance. The
main advantage of survey data is that
they often include many socioeconomic,
demographic, and attitudinal variables
that are not available with tax return
and audit data, allowing researchers to
investigate a rich set of hypotheses
about the factors associated with non-
compliance. The major disadvantage of
survey data is that they are based on
self-reports, which often provide very
inaccurate information. Research by
Elffers, Weigel, and Hessing (1987)
demonstrates how unreliable survey
data can be. These researchers linked
tax audit results with survey responses
for several hundred Dutch taxpayers.
They report that the correlation be-
tween assessed evasion and evasion re-
ported on the survey is essentially zero.
In general, survey results substantially
overstate the degree of compliance.54

Surveys on tax compliance have been
undertaken in a number of countries,

52See Jeffrey A. Dubin, Graetz, and Wilde
(1987, 1990) and Kurt Beron, Helen V. Tauchen,
and Anne Dryden Witte (1992).

53For example, Pommerehne and Frey (1992)
present data on political, economic, and tax com-
pliance characteristics of 26 Swiss cantons.

54 For example, a recent IRS-commissioned na-
tional survey on tax compliance (Harris and Asso-
ciates, Inc. 1988) reports that nearly 80 percent of
respondents claimeg not to have engaged in any
overstatement of deductions or understatement of
income during the previous five years. This figure
sharply contrasts with TCMP statistics, which indi-
cate that in any given year about 40 }iercent of all
households understate their tax obligations. Of
course, some of the difference between these two
numbers is probably due to the fact that taxpayers
and examiners disagree about what constitutes
noncompliance.
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including the U.S., Australia, Canada,
Spain, and Sweden.>> Overall, survey
data appears to be most useful in two
situations: when matched with tax re-
turn and audit data, supplying a rich ar-
ray of additional social and attitudinal
variables; and when incorporated into
structural econometric models, to test
alternative theories of taxpayer motiva-
tion and behavior.56

An alternative source of information on
tax noncompliance is state tax amnesty
data. Self-reported evasion by amnesty
participants provides a direct measure of
noncompliance, which in principle can
be related to taxpayer and tax return
characteristics. An obvious difficulty
with such data is the sample selection
problem: Only a subset of all evaders is
likely to participate in a tax amnesty,
and this subset may not be repre-
sentative of the overall population.57

Given the difficulties in obtaining re-
liable third-party information about tax
compliance behavior, many researchers
have resorted to generating their own
data through laboratory experiments.58

55In the U.S. the IRS has commissioned a num-
ber of large-scale national surveys; Harris and As-
sociates, Inc. (1988) and Schulman, Ronca, and
Bucuvalas (1990) are two recent examples. Exam-
ples of surveys in other countries are Ian Wall-
schutzky (1985) for Australia; Neil Brooks and An-
thony N. Doob (1990) and KPMG Centre for
Government Foundation (1994) for Canada; de
Juan, Lasheras, and Mayo (1994) for Spain; and
Joachim Vogel (1974) for Sweden.

56 See Elffers, Weigel, and Hessing (1987) and
John T. Scholz and Neil Pinney (1993) on the first,
and Steven M. Sheffrin and Robert K. Triest
(1992) for an example of the second.

57 As illustrated in Crane and Nourzad (1992),
truncated regression procedures may be employed
in an attempt to account for the selection prob-
em.

58 See, for example, Nehemiah Friedland,
Shlomo Maital, and Aryen Rutenberg (1978); Mi-
chael W. Spicer and Lee A. Becker (1980); Win-
fried Becker, Heinz J. Buchner, and Simon Sleek-
ing (1987); Henry S. J. Robben et al. (1990); Paul
Webley et al. (1991); Beck, Davis, and Jung
(1991); and Alm, Gary H. McClelland, and Wil-
liam D. Schulze (1992).
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Such experiments generally consist of a
multiperiod reporting game involving
participants (frequently students) who
make declarations, pay taxes, experi-
ence audits, pay penalties for detected
noncompliance, and, in some cases, re-
ceive rewards for compliant behavior—
all within a controlled environment.
One does, of course, need to be cau-
tious when interpreting the results of
such experiments. The setting by its na-
ture is unrealistic, and there may be as-
pects of the compliance decision that
cannot be replicated in a lab, for exam-
ple, moral, emotional, and social influ-
ences. However, experiments can teach
us about basic motivations of individu-
als in risky situations.

Researchers have generally relied on
standard econometric models to study
noncompliance, although specialized
models have been developed in some
cases to deal with unusual issues that
arise in the analysis of compliance
data.5? In the case of studies based on
individual level audit records, re-
searchers generally employ some form
of tobit analysis, using a measure of un-
reported income or unreported taxes as
the dependent variable. In the case of
aggregate level data, researchers gener-
ally employ linear regression analysis.
Frequently, the degree of compliance
(or noncompliance) in aggregate data
studies is measured as a rate, such as
the ratio of reported to true tax liability
or the ratio of total tax adjustments to
total tax collections.60

590ne such issue is that audits are not always
successful in uncovering tax evasion. See Section
7.2 for a discussion of ways to account for imper-
fect detection. A second issue is that a nontrivial
Fercentage of taxpayers actually overstate their tax
iabilities, often unintentionally. See Craig Alexan-
der and Feinstein (1987) and Erard (1997) for
econometric models that account for both over-
statement and understatement of taxes.

60 Measures of reported income (e.g., reported
adjusted gross income) and reported tax liability
have also %)een used as dependent variables in ag-

6. Explaining Household Noncompliance

In this section we examine the deter-
minants of noncompliance, particularly
the roles of opportunity to evade, mar-
ginal tax rate, income, and demographic
and social factors in the evasion deci-
sion.

6.1 Income and Tax Rates

The theoretical models all indicate
that, as income rises, tax evasion should
increase over most ranges. Although
there are special cases in which cheat-
ing declines with income, the regressive
bias of tax evasion is the general predic-
tion. By contrast, theoretical models
generate no clear predictions on the ef-
fects of tax rates on compliance. The
presence of both income and substitu-
tion effects complicates the analysis,
and special assumptions about the form
of penalties, distribution of income, and
shape of preferences are often required
to identify any comparative statics.

Clotfelter’s (1983) analysis is an im-
portant early study of the empirical re-
lationships among income, the marginal
tax rate, and evasion. He estimates a
standard tobit model of evasion using
data from the 1969 TCMP, including as
independent variables after-tax income,
the combined state and federal mar-
ginal tax rate, and a variety of other so-

gregate data analyses of noncompliance, primarily
as an attempt to get around the difficulties associ-
ated with directly measuring noncompliance.
Studies using one of these dependent variables
typically include as independent variables some
measure of true income, such as census income,
and a variety of measures of income sources. Un-
fortunately, such a specification makes it difficult
to interpret the finding that a particular variable
has a negative relationship with reported adjusted
gross income (AGI). SucE a finding might be an
indication that the variable is associated with non-
compliance; however, it might just as well be a
sign that the variable is a proxy for certain legiti-
mate income allowances (such as an age exemp-
tion) or deductions (such as the home mortgage
deduction) that reduce legal tax liability.
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cioeconomic and demographic charac-
teristics.61 Clotfelter reports elasticities
for the after-tax income, and marginal
tax rate variables for each of ten sepa-
rate audit classes. Coefficients on both
the after-tax income and marginal tax
rate variables are positive and signifi-
cant. In addition, the elasticity of un-
derreporting with respect to the mar-
ginal tax rate is positive for every audit
class, with the magnitude of the elastic-
ity varying from 0.5 to more than 3.0;
the elasticity of underreporting with re-
spect to after-tax income is positive for
all but one class, ranging from about 0.3
to above 3.0. A number of other studies
have investigated the effects of income
and marginal tax rates on evasion. Some
of these corroborate the finding of Clot-
felter, while others contradict it.62

As is often the case when both tax
rates and income are dependent vari-
ables, the strong positive relationship

611In Clotfelter’s analysis, after-tax income is de-
fined to be the household’s “true” AGI as deter-
mined by the examiner minus the household’s cor-
rected tax payments; the self-employment tax is
included in the computation of t}Il)e marginal tax
rate, and the rate is computed using the house-
hold’s “true” after-tax income.

62In their analysis of noncompliance based on
Swiss canton data, Pommerehne and Frey (1992)
include both a measure of the canton tax rate and
the median income as independent variables.
Their results indicate a positive, significant rela-
tionship between each of these variables and non-
compliance, similar to Clotfelter’s result. David
Joulfaian and Rider (1996) examine the impact of
tax rates (inclusive of Social Security taxes and ac-
counting for the Earned Income Tax Credit) for a
random sample of low-income households from
the 1988 TCMP. They find that both the prob-
ability and the level of noncompliance among low-
income proprietors is positively and significantly
associated with the marginal tax rate, consistent
with Clotfelter. Alm, Bahl, and Murray (1993) re-
port results for Jamaica from the estimation of
three-equation models in which the dependent
variables are evasion, reported income, and “al-
lowance” income. They include the marginal tax
rate as an independent variable in their equations,
but do not incFude any measure of income. Their
results indicate that an increase in the marginal
tax rate actually lowers evasion.

between them makes identifying their
independent effects problematic. To
circumvent this problem, Feinstein
(1991) estimates a model that uses
pooled data from both the 1982 and
1985 TCMPs. Since marginal tax rates
changed over this period for a given
level of income, the separate effects of
the two variables are more easily identi-
fied. The results from the pooled data
indicate that no significant relationship
exists between income and evasion, and
a significant negative relationship exists
between the marginal tax rate and eva-
sion. Interestingly, this result is consis-
tent with Yitzhaki’s insight discussed in
Section 3. However, it conflicts with
Clotfelter’s finding.63

Studies using laboratory experiments
typically find that high tax rates are as-
sociated with greater evasion. (See, for
example, Friedland, Maital, and Ruten-
berg 1978; James Alm, Betty R. Jack-
son, and Michael McKee 1992b; and
Jonathan C. Baldry 1987). In general,
therefore, the effect of tax rates on eva-
sion remains unclear. Given the impor-
tance of this topic, it surely deserves
further investigation.

Slemrod (1985) examines one piece
of the puzzle on tax rates and evasion.
He observes that, owing to the wide use
of tax tables, tax liability is actually a
step function of taxable income for
most U.S. households. Under natural
assumptions, tax evaders have an incen-
tive to report at the top of a tax bracket
rather than within its interior, while
honest reporters have no incentive to

63 Although Clotfelter only considered one year
of data, his analysis also allowed for some indepen-
dent variation between income and the marginal
tax rate by accounting for state variations in tax
rates in his construction of the latter variable. As-
suming that taxfpz(?rers make consistent reports on
their state and federal returns, the combined state
and federal marginal tax rate is in fact more appro-
priate as an explanatory variable than the federal
rate alone.
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alter their reports. Examining 1977 tax
return data, Slemrod finds that a dis-
proportionate share of all reports fall
within the top quantile of a reporting
bracket, consistent with his bunching
hypothesis. Charles W. Christian and
Sanjay Gupta (1993) extend Slemrod’s
analysis and find a significant positive
association between the marginal tax
rate and bunching.

6.2 Demographic and Social Factors

A number of demographic and social
characteristics are also related to pat-
terns of noncompliance. As discussed in
Section 2, TCMP data indicate that
noncompliance is significantly less com-
mon and of lower magnitude among
households in which either the head or
the head’s spouse is over age 65, while
noncompliance is more common and of
greater magnitude among households in
which the head is married. These find-
ings continue to hold in econometric
studies (Clotfelter 1983; Feinstein
1991) that control for such factors as
the level of income and the marginal tax
rate.

Compliance rates also appear to dif-
fer across occupations. For example,
the 1985 household TCMP data indi-
cate that among all sole proprietors
those who engaged in sales from fixed
locations (car dealerships, stores, res-
taurants, etc.) understated taxes by the
greatest percentage (39 percent), fol-
lowed by those involved in transporta-
tion, communication, and utilities (36
percent) and those in retail sales (31
percent). Business filers in finance, real
estate, and insurance; agriculture, for-
estry, and fishing; and wholesale trade
industries understated taxes by the low-
est percentages (16, 18, and 19 percent,
respectively).64

64 These figures are reported in United States
General Accounting Office (1990).

Unfortunately, TCMP data, and tax
return data in general, contain informa-
tion about only a handful of demo-
graphic and social factors. Hence, to
study the role of variables such as edu-
cation and race, researchers have linked
tax data with other sources of informa-
tion. The most common approach links
aggregate tax data with census data. For
example, Witte and Diane F. Woodbury
(1985), Beron, Tauchen, and Witte
(1992), and Dubin and Wilde (1988)
analyzed a dataset provided by the IRS
that links 1969 TCMP data, aggregated
to the three-digit zip code level, with
census and IRS enforcement data. Al-
though an audit-based measure of non-
compliance unfortunately is not avail-
able with this data, a predicted measure
of noncompliance, based on the IRS
DIF score, is available and was used in
two of the above studies, by Witte and
Woodbury, and by Dubin and Wilde.65

These studies indicate that, in most
audit classes, an area’s voluntary com-
pliance rate is greater when the non-
white proportion of the population is
lower, the proportion over age 65 is
greater, and the proportion of the adult
population employed in manufacturing
is higher. However, there are conflict-
ing results on the effects of the unem-
ployment rate and the percent of the
adult population with a high school de-
gree.

Experimental studies have also exam-

65 As another example, Dubin, Graetz, and
Wilde (1987, 1990) link information from the IRS
Annual Report of the Commissioner with census
data to create a pooled cross-section time series
for the states over the period 1978-85. Alan H.
Plumley (1996) also has created a very detailed
pooled cross-section time series database for the
states, relying on numerous IRS and Census data
sources. A micro-level alternative to generating a
data base is to link individual tax records with sur-
vey information. Both Scholz and Pinney (1993)
and Hessing et al. (1992) take this approach. Un-
fortunately, neither group of researchers has used
its data to study the relationship between evasion
and either demographic or sociaFcharacteristics.
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ined the role of two demographic fac-
tors in compliance: age and sex. Like
the audit-based studies, the experimen-
tal studies generally find that age is
positively associated with compliance
(Baldry 1987; Friedland, Maital, and
Rutenberg 1978). In the case of the lat-
ter variable, Baldry (1987) finds that
males tend to evade by more than fe-
males do.

6.3 Penalties and Audit Probabilities

In the simple theoretical model of
Allingham and Sandmo, the effects of
penalties and audit probabilities are
clear; higher penalties and audit prob-
abilities discourage cheating. However,
the more complex game-theoretic and
principal-agent models suggest a diffi-
culty with studying the effects of these
factors, which is that the probability of
an audit (and penalties in some models)
is determined endogenously along with
cheating.

As discussed in Section 5, one way to
deal with the endogeneity of audit risk
is to control the enforcement environ-
ment artificially by using a laboratory
experiment. Experimental studies con-
sistently show that both the penalty rate
and the probability of audit have a posi-
tive influence on compliance, in accord-
ance with theory.66 However, Alm, Jack-
son, and McKee (1992a) find that when
these variables are set at levels consis-
tent with those observed in practice
their deterrent effect is quite small.

At the level of individual household
records, the probability of audit is en-
dogenous, because it depends on char-
acteristics of the taxpayer’s report (e.g.,
the level of income reported) which, ac-
cording to theory, themselves depend
on the probability of audit. Researchers
using micro-data have generally relied

66 See, for example, Friedland, Maital, and
Rutenberg (1978); Becker, Buchner, and Sleeking
(1987); and Beck, Davis, and Jung (1991).

on proxies for evasion opportunity, such
as the presence of business or farm in-
come, to control for audit risk, instead
of relying on standard instrumental
variable techniques, because no direct
measure of the audit probability is read-

“ily available.67 Such studies find that

noncompliance is positively associated
with these opportunity measures.

In aggregate data studies, the district
or state level audit rate is likely to be
endogenous, because the extent of
auditing in an area is likely to depend
on the level of noncompliance, which
itself may be sensitive to the level of
enforcement. To control for potential
endogeneity at the aggregate level, re-
searchers have generally relied on in-
strumental variables estimation. Al-
though the best choice of instruments is
an unsettled issue, the empirical evi-
dence suggests that controlling for en-
dogeneity is important.

For example, Witte and Woodbury
(1985) and Dubin and Wilde (1988) es-
timate similar models of noncompliance
using aggregate TCMP data for tax year
1969.68 A key difference in estimation
approaches is that the audit rate for a
given zip code area is treated as an ex-
ogenous variable in the earlier study,
whereas it is treated as a potentially en-
dogenous variable in the later study via
instrumental  variables  procedures.
Witte and Woodbury find a significant
positive relationship between the risk of
audit and their measure of the rate of
voluntary compliance in each of the
three representative audit classes for
which results are presented.f9 In con-

67 See, for example, Clotfelter (1983) and Alex-
ander and Feinstein (1987).

68 See the description of this data above in Sec-
tion 6.2. Dubin and Wilde employ a more parsi-
monious specification than Witte and Woodbury in
an effort to avoid multicolinearity problems.

69 The number of IRS notices sent out as part of
data processing efforts is also found to have a posi-
tive impact on compliance. Surprisingly, however,
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trast, Dubin and Wilde, in their reana-
lysis of the data employed by Witte and
Woodbury, find that the audit rate has a
significant deterrent effect on noncom-
pliance in only one of the seven total
audit classes when the state-level IRS
operating budget per return is em-
ployed as an instrument for the audit
rate. Further, a specification test indi-
cates that the audit rate is endogenous
in five of the seven classes.

Beron, Tauchen, and Witte (1992)
also reanalyze the same 1969 data, but
employ as an instrument the total num-
ber of returns filed in a district divided
by the number of full-time equivalent
IRS district employees. They find that
the audit variable is endogenous, but
their results suggest that audits exert
only a modest positive effect on compli-
ance. '

Dubin, Graetz, and Wilde (1990) ana-
lyze a pooled cross-section time-series
state dataset. They employ the instru-
ment used by Dubin and Wilde, as well
as a second instrument, the number of
information returns (other than W-2
forms) per tax return filed. They also
conclude that the audit variable is en-
dogenous but, in contrast to other stud-
ies, find that an increase in the audit
rate exerts a large positive effect on
compliance.

Pommerehne and Frey (1992), in
their study of Swiss cantons, follow a
different strategy. They use lagged val-
ues of audit and penalty variables as in-
struments for the contemporaneous val-
ues of these variables. Their results
indicate that the probability of audit has
a positive, marginally significant asso-
ciation with compliance, while the pen-
alty rate has a positive but insignificant
association.

the results show no indication of a deterrent effect
for either the probability or magnitude of various
penalties.

While each of these instruments
seems plausible, none is ideal. Dubin
and Wilde argue that the budget allo-
cated to a state is not correlated with
the level of noncompliance in the state,
so that the standard assumptions for the
instrumental variables procedure to
yield consistent estimates are satisfied.
However, taxpayers’ reporting decisions
may be affected by their perceptions of
the extent of IRS enforcement re-
sources in their state; if that is the case,
the budget variable belongs in the re-
porting equation and cannot be used as
an instrument. Further, the allocation
of the IRS budget may in fact depend
on compliance patterns across states, in
which case the budget variable is likely
to be correlated with the error term in
the reporting equation, rendering it in-
valid as an instrument.’”® The instru-
ment used by Beron, Tauchen, and
Witte * suffers from similar concerns.
Also, the number of information returns
per tax return arguably belongs in the
reporting equation as an explanatory
variable, because the expansion of the
information returns program over time
is likely to have had an impact on re-
porting behavior.”! Finally, if taxpayers’
compliance decisions depend upon past
enforcement actions, these lagged val-
ues should be included as regressors.
Hence, all of these studies come with
caveats. Nonetheless, they present a
fairly consistent picture in which both
penalties and audit probabilities have
some deterrent effect, although the
magnitude of these effects is still un-
clear.

Klepper and Nagin (1989) take a

70 Anticipating the latter criticism, Dubin and
Wilde argue that the IRS district budget allocation
process is relatively unresponsive to variations in
compliance rates across districts.

71 Moreover, taxpayers have some control over
the extent of information reporting through their
choices of how to earn and invest their income.
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more disaggregated look at the role of
penalties and audit probabilities. They
note that cheating on some line items
may be more likely to be discovered.
They posit a model in which the per-
ceived likelihood p; that line item i of a
taxpayer’s return will be investigated
during an audit is positively related to
the degree of noncompliance on the
item and negatively related to the cost
to the tax authority of establishing non-
compliance. The probability that an
audit will actually take place is taken to
be an increasing function of the line-
item probabilities, Zp;. Klepper and
Nagin, using tabulations from the 1982
TCMP, find that the variation in non-
compliance across line-items is large
and follows a pattern consistent with
their theory.

One of the ways the tax authority can
reduce its cost of establishing noncom-
pliance is to require information reports
from third parties. Susan B. Long and
Judyth A. Swingden (1990) explore the
impact of information reporting on
compliance using data from the 1982
and 1985 TCMPs, which span a period
over which new third-party information
reporting requirements were instituted.
Their comparison of noncompliance lev-
els on the affected line items before
and after the new reporting rules came
into effect shows that the extent of both
underreporting and overreporting on
the affected line items dropped signifi-
cantly with the introduction of these
new requirements.

Robben et al. (1990) performed a se-
ries of experiments involving a rather
sophisticated small business simulation

using participants from Belgium, Spain, -

Sweden, and the United States. They
found that participants who had greater
perceived opportunities for noncompli-
ance (by having more itemized deduc-
tions and more income as cash rather
than as checks) tended to be signifi-

cantly less compliant. Taken as a group,
the studies by Klepper and Nagin, Long
and Swingden, and Robben et al. pro-
vide further evidence that noncompli-
ance is discouraged by a high risk of de-

tection.
6.4 Prior Audits

To the extent that being audited in
one year raises one’s perception of the
chances of being audited in the future,
one would expect that an audit in one
year may influence one’s subsequent tax
compliance behavior. Such an effect has
been observed in experimental studies
on tax compliance.”? However, studies
based on actual audit data conflict with
the experimental findings. Long and
Richard D. Schwartz (1987) examine
IRS data involving a group of taxpayers
who were first subjected to a TCMP
audit of their 1969 tax returns and then
later, without prior warning, to a TCMP
audit of their 1971 returns. The authors
found that the earlier audit was margin-
ally effective in reducing the frequency
of subsequent noncompliance, but was
not effective in reducing the average
magnitude of noncompliance among
those who continued to cheat. How-
ever, the initial TCMP audit in this
study is likely to have been quite differ-
ent from an ordinary audit experience.
For instance, taxpayers know that selec-
tion for TCMP audits is random,
whereas selection for other audits is
not. Hence, TCMP audits may have lit-
tle effect on behavior.

The deterrent effect of an ordinary
audit experience was studied by Erard
(1992). Using the 1982 TCMP, which
contains details relating to a taxpayer’s
ordinary prior audit experiences, he

72 Spicer and Rodney E. Hero (1984), Benjamini
and Maital (1985), and Webley (1987) all report
that compliance improved significantly in the later
rounds of their experiments among those partici-
pants who had been audited in earlier rounds.
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specifies a two-equation model. The
first equation is a tobit specification of
noncompliance on the taxpayer’s 1982
tax return, which includes a dummy ex-
planatory variable for whether the tax-
payer’s 1980 tax return was audited.
The second equation is a probit specifi-
cation of whether the taxpayer’s 1980
return was audited as a function of in-
formation reported on the 1980 return.
The two equations are estimated jointly
to account for the possibility of sample
selection in the 1980 audit selection
process.” The estimated coefficient for
the prior audit dummy is small and sta-
tistically insignificant, suggesting that
the experience of an audit has little ef-
fect on future reporting behavior. Simu-
lation results, however, show that the
results are fairly sensitive to the struc-
ture of the correction employed for
sample selection.

If audits do in fact have very little
specific deterrent value, it is important
to consider why. One possible explana-
tion is that audits may not turn out as
badly as taxpayers initially fear. For
example, if an audit fails to uncover
noncompliance that is present or if a
substantial penalty is not applied to dis-
covered noncompliance, a taxpayer may
conclude that it pays to cheat. Alterna-
tively, perhaps taxpayers do find audits
to be a negative experience, but the im-
pact of this experience is to make them
want to evade by more in the future in
an attempt to “get back” at the tax
agency. Clearly, more research is
needed both to confirm whether there

73In particular, since the selection process is
meant to identify evaders, it may choose taxpayers
who would normally be prone to noncompliance in
future years (assuming that there is some persis-
tence in noncompliance behavior from one year to
the next). To test for an audit effect, then, one
would need to account for the possibility that tax-
Fayers selected for an audit in one year would
have a different expected level of subsequent non-
compliance (in the absence of the audit) than
those not selected.

is any specific deterrent effect of an
audit and to uncover the reasons for the
presence or absence of such an effect.
This is an important area, because the
econometric results to date suggest that
the use of the “stick” to enforce compli-
ance with tax laws may not have any
long-run impact.

6.5 Objective Versus Subjective
Enforcement Measures

The studies discussed above that
include a measure of audit risk have
generally relied on the actual audit rate.
However, taxpayers may not have objec-
tive knowledge of the risk of an audit,
and their subjective views of the prob-
ability may be more important for un-
derstanding their compliance behavior.
Indeed, survey results suggest that
people greatly overestimate the prob-
ability of an IRS audit. Scholz and Pin-
ney (1993), for example, compare an
objective measure of audit probability
with respondents” subjective assess-
ments.”* They find that for the vast
majority of taxpayers there is no signifi-
cant correlation between the predicted
audit probability and the taxpayer’s
subjective assessment of this prob-
ability.”> In most cases, however, the
taxpayer’s subjective assessment is

74 Scholz and Pinney employ a unique data set
that links survey responses with tax return and
audit information for several hundred U.S. house-
holds residing on Long Island. To estimate the ac-
tual probability of audit, they rely on a large sup-
plemental data set containing information about
IRS audits of Long Island households conducted
over the period 1984-86. They estimate probit
models of the IRS’ audit decision in whic}in the
explanatory variables include household charac-
teristics and an apﬁroximate value for the DIF
score associated with the household’s return. They
use coefficient estimates from the probit model to -
1;_)lredict the probability of audit faced by each

ousehold in their main sample.

75 For a 20-percent subsample of taxpayers
considered to be better informed (e.g., self-
employed) and to have greater opportunity to
cheat, they find a significant positive correlation
between subjective and objective measures.
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found to substantially exceed the objec-
tive measure.

There are several interesting deter-
minants of these misperceptions.
Greater knowledge of the tax laws re-
duces the perceived audit probability,
but a greater extent of past contact with
the IRS actually increases the subjec-
tive probability of an audit. Scholz and
Pinney also construct a “duty index”
based on respondents’ views of their
moral responsibility to pay their taxes.
They find that, while it is not clear
which way the causality—if there is
any—goes between these variables, a
greater degree of this moral compunc-
tion was related to a significantly higher
subjective assessment of the probability
of audit.

Hessing et al. (1992) also explore fac-
tors related to the perceived probability
of audit. They combine survey re-
sponses and tax enforcement records
for a sample of taxpayers in the Nether-
lands and examine the relationship be-
tween the taxpayers’ tax enforcement
experiences over the 1983-86 tax years
and their subsequent perceptions and
reporting behavior. Their results indi-
cate that, compared with taxpayers who
experienced no corrections to their re-
turns over this period, taxpayers who
received one or more corrections for er-
rors tended to perceive a higher level of
certainty that evasion in large amounts
(F 5000), but not in smaller amounts (F
500), would be detected. Interestingly,
however, taxpayers who received one or
more corrections for suspected evasion
held beliefs about the likelihood of de-
tection similar to those of taxpayers
who had experienced no corrections of
any kind. In contrast to the findings of
Scholz and Pinney, the results of this
study therefore provide much weaker
support for the notion that a prior audit
experience increases the subjective
probability of a future audit.

Given that perceptions of audit prob-
abilities are likely to be mistaken, we
can ask how these subjective prob-
abilities affect compliance. Sheffrin and
Triest (1992) present a structural
econometric analysis of the influence of
attitudes and beliefs on the perceived
probability of detection and evasion
behavior. Since their analysis is based
entirely on survey data, they have no
objective measures of compliance or
enforcement and must rely on self-
reports. Their model includes two equa-
tions, one to explain evasion behavior
and a second to explain the perceived
probability of detection. They also in-
clude, as independent variables, mea-
sures of attitude towards government,
perceived honesty of other taxpayers,
past contact with the IRS, and an indi-
cator for whether the respondent re-
ports knowing anyone who has had “dif-
ficulties” with the IRS.76

The results indicate that knowing
someone who has experienced difficul-
ties with the IRS significantly lowers
the perceived probability of detection,
while reporting that one has had past
contact with the IRS has a small but in-
significant positive effect on the per-
ceived probability. The most important
finding of Sheffrin and Triest is that in-
dividuals who perceive a higher prob-
ability of detection report significantly
less evasion. Not surprisingly, individu-
als possessing more negative attitudes
toward government and those evincing
less faith in the honesty of others en-
gage in more evasion. These results are
consistent with the view that individuals
seek to present a rational, coherent im-
age in surveys: those who report engag-

76 Sheffrin and Triest specify a sophisticated la-
tent variable model that accounts for the possibil-
ity that reports concerning evasion behavior, the
perceived probability of detection, attitudes to-
ward government, and the perceived honesty of
others are all measured with error.
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ing in evasion provide beliefs to justify
their evasion, while those who report
that they are honest provide beliefs to
justify their honesty. _

Elffers, Weigel, and Hessing (1987)
present a series of studies in the Neth-
erlands exploring the relationship
among taxpayer perceptions of penal-
ties, audit probabilities, self-reports of
evasion behavior, and the level of as-
sessed evasion. The survey responses
reveal essentially no correlation be-
tween the perceived likelihood of ap-
prehension and the perceived severity
of penalty. Further, the perceived se-
verity of penalty is associated with nei-
ther the level of self-reported evasion
nor the level of assessed evasion. The
perceived likelihood of apprehension is
negatively associated with self-reported
evasion, as expected, but has no signifi-
cant association with assessed evasion.
As above, these authors argue that this
last result exemplifies the human need
for consistent self-presentation, noting
that those individuals who reported that
they engaged in evasion may have at-
tempted to rationalize their report by
claiming a low probability of apprehen-
sion.

The studies discussed here indicate
that individuals generally make poor
predictions of the probability of audit
and magnitude of fines from tax eva-
sion. Moreover, there is consistency be-
tween their sense of a moral obligation
to be honest and the tendency to over-
estimate the chance of being caught.
Perhaps as a consequence, a high sub-
jective probability of detection is associ-
ated with significantly more compliant
behavior.

6.6 The Influence of Tax Practitioners

In the standard model of tax compli-
ance, the taxpayer is fully informed of
all relevant aspects of the reporting de-
cision. In practice, however, many tax-

payers are bewildered by the complex-
ity of tax laws and the uncertainty of en-
forcement. To cope with this, taxpayers
frequently rely upon the guidance of tax
experts. In the U.S., for example, nearly
half of all taxpayers employ tax practi-
tioners to prepare their returns.

Recent theoretical research has be-
gun to explore the various roles played
by tax practitioners. Scotchmer (1989a)
and Beck, Davis, and Jung (1989) con-
sider their role in reducing taxpayer
uncertainty about their legal tax obliga-
tions. In contrast, Reinganum and
Wilde (1991) explore their value in re-
ducing the time and anxiety costs asso-
ciated with tax return preparation and
tax audits. Slemrod (1989) examines the
usefulness of tax practitioners in uncov-
ering legal ways to reduce tax liabili-
ties, while Klepper, Mazur, and Nagin
(1991) investigate their ability to exploit
ambiguous features of tax laws to re-
duce taxpayer penalties in the event
that noncompliance is detected.

Through each of the above roles, tax
practitioners may exert an influence on
the compliance process. As providers of
accurate information, they may reduce
the incidence of error and thereby im-
prove compliance. On the other hand,
by reducing the perceived chances of
audit and penalty, lowering the psychic
and monetary costs associated with
audits, and/or delivering aggressive tax
advice, practitioners may actually pro-
mote greater noncompliance. In an
analysis of IRS tabulations of line-item
tax noncompliance, Klepper, Mazur,
and Nagin (1991) find support for both
possibilities. Their results suggest that
tax practitioners tend to promote com-
pliance on‘unambiguously defined line
items such as wages and salaries but to
promote noncompliance on more am-
biguously defined items such as em-
ployee business expenses. Intuitively, it
is the latter sort of item that is most
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open to “creative” accounting and ag-
gressive reporting.

A factor not accounted for in the
study by Klepper et al. is that taxpay
ers freely choose whether to hire tax
assistance. In principle, their finding
could be a consequence of the way tax-
payers sort themselves between the
self-preparation and paid preparation
modes, rather than any actual influence
of tax practitioners. Numerous empiri-
cal studies suggest that taxpayers who
seek the help of tax professionals do in
fact differ markedly from those who
prepare their own returns.”’

To account for the role of self-
selection in compliance outcomes,
Erard (1993) estimates an endogenous
switching model that jointly accounts
for the choice of tax preparation mode
and the level of noncompliance. The
model distinguishes lawyers and certi-
fied public accountants (CPAs) from
other providers of tax assistance (e.g.,
H & R Block), because the former are
widely thought to be more aggressive
advocates for their clients than are the
latter. Erard estimates a two-part model
using a random subsample of about
14,000 observations from the 1979
TCMP. The first part is a trinary probit
specification for tax preparation mode,
where individuals choose to hire a spe-
cialist preparer (lawyer or CPA), to hire
a nonspecialist preparer, or to prepare
their returns themselves. This specifica-
tion is embedded in the second part of
the model, which is an endogenous

77Slemrod and Nikki Sorum (1984); James E.
Long and Steven B. Caudill (1987); Collins, Milli-
ron, and Toy (1988); Slemrod (1989); Marsha
Blumenthal and Slemrod (1992); Dubin et al.
(1992); and Christian, Gupta, and Lin (1993).
These studies suggest that married, elderly, self-
employed, and upper-income taxpayers are rela-
tively more likely to seek paid assistance as are
those faced with complex returns or high tax rates.
In contrast, taxpayers with high levels of general
education or specialized tax knowledge tend to
prepare their own returns.

847

switching specification for the compli-
ance decision. Within this specification,
a correlation is allowed between the prep-
aration mode and compliance choices.

In contrast to earlier studies, Erard
finds that the level of income does not
influence the choice of a preparer;
rather it is the source of income, such
as business, farm, rental, or royalty in-
come, that encourages the use of a
preparer. Regarding the determinants
of noncompliance, the results suggest
that, in general, the same income
sources associated with the use of a tax
practitioner (business, farm, rental, or
royalty) tend to be associated with
higher levels of noncompliance, as is
having a prior audit experience. The
most important finding, however, is that
the use of an attorney or CPA specialist
to prepare returns is significantly asso-
ciated with increased noncompliance,
even after controlling for self-selection.
Overall, this effect contributes to the
regressive bias of tax evasion.

7. The Analysis of Audit Programs

Although most empirical studies have
focused on compliance, there is a grow-
ing literature on tax audit selection de-
cisions and assessments. Improved un-
derstanding of the audit process is
likely to provide guidance in a number
of policy areas, including the compari-
son and evaluation of alternative tax ad-
ministration systems and the develop-
ment of better audit selection methods.
In this section we first discuss studies
of audit selection, including evidence
concerning the shadow value of audit
resources, then we review models of the
detection process and estimates of the
tax gap.

7.1 Audit Selection

While a number of empirical studies
have included audit rates in their analy-
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ses, few have focused on the audit se-
lection process.”® Recently, two re-
search teams conducted studies of tax
audit programs, obtaining individual tax
and audit records, and estimating struc-
tural econometric models of the audit
selection process. Alm, Roy Bahl, and
Matthew N. Murray (1993) obtained in-
formation about tax returns and audits
of self-employed Jamaican taxpayers.”
Erard and Feinstein (1996) obtained in-
formation about federal and Oregon
state tax returns and audits for several
different audit classes for tax year
1987.80 Each team has reported results
from the estimation of an econometric
system that jointly models the tax
agency’s audit selection decisions and
households’ reporting decisions.81

78One exception is O. Homer Erekson and
Dennis H. Sullivan (1988). Their main finding is
that the audit selection rules followed by the IRS
in the low-income nonbusiness classes appear to
be quite different from the rules followed in the
other classes.

79 Their data contain tax return information for
a random sample of 932 taxpayers for tax year
1980, none of whom was subjected to audit for
that year, and both tax return information and
audit results for an additional 148 taxpayers, each
of whom was subjected to audit for one of the tax
years 1980, 1981, or 1982.

80 Their data contain tax return information for
a stratified random sample of more than 43,000
households, including information from Form
1040 and most supplemental schedules; approxi-
mately 6,500 of these households were placed in a
business audit class, while 2,000 were placed in a
farm audit class. The data include audit results for
the approximately 4,500 households in the sample
subjected to a federal audit and the approximately
3,000 households subjected to a state audit.

81 Alm, Bahl and Murray specify an econometric
model consisting of three equations. The first
equation concerns audit selection; in this equation
the dependent variable is one if the taxpayer is
selected for audit and zero otherwise. The remain-
ing two equations relate to noncompliance de-
tected during an audit. In the second equation the
dependent variable is one if an audit reveals that
the taxpayer has underreported income and zero
otherwise. Erard and Feinstein also specify a
model consisting of three equations. In their
framework the first equation refers to the distri-
bution of true taxable income and the second
equation refers to household reporting behavior.

Although these two studies use data
from different countries and estimate
very different models, they reach some
similar conclusions. Both groups find
that the values of certain tax return line
items are correlated with the likelihood
of an audit. Alm, Bahl and Murray find
that reports of capital income or a large
tax liability are associated with a greater
chance of audit in Jamaica. Erard and
Feinstein report that several line items
are important in explaining audit selec-
tion in the nonbusiness class that they
analyze, but that few line items are im-
portant in the business and farm classes
they analyze. Both studies also conclude
that the tax agencies they study possess
private information not recorded in the
available tax return data, which plays an
important role in audit selection. Fur-
ther, the results of both studies show
that this information is highly corre-
lated with actual noncompliance de-
tected during audits.82

An important policy variable in the
analysis of tax audit programs is the
shadow value associated with providing
a tax agency with additional audit re-
sources.83 At first glance it appears that
as long as an agency’s shadow value is
above one, it is socially desirable to pro-
vide the agency with additional audit
resources. As discussed in Section 4.5,
however, the socially optimal shadow

The third equation refers to the tax agency’s audit
selection decision and is derived from the game-
theoretic model presented in Erard and Feinstein
(1994a) and discussed above in Section 4.3.

82 Alm, Erard, and Feinstein (1996) find—using
the same U.S. data—that the IRS and the Oregon
Department of Revenue possess related, but not
identical, information about likely noncompliance,
and that each agency possesses information that is
relevant for the other agency’s revenue assess-
ment. These results lead the authors to suggest
that information sharing between agencies might
improve audit selection.

83In the second game-theoretic model con-
sidered in Section 4.3, this shadow value is
denoted A.
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value is likely to exceed one due to the
deadweight loss associated with tax
collection and enforcement. Dubin,
Graetz, and Wilde (1990) ‘attempt to
measure the shadow value for the IRS,
using the results of their instrumental
variables analysis of aggregate data de-
scribed earlier in Section 6.3. Their re-
sults suggest a very large shadow value
of about 25. Dubin, Graetz, and Wilde
claim that their estimate takes into ac-
count both the direct revenue effect of
additional audits and the indirect effect
from increased voluntary compliance;
they attribute approximately 85 percent
of the shadow value to the indirect ef-
fect. Erard and Feinstein estimate the
portion of the shadow value associated
with direct audit revenue, estimating a
value of roughly six in the nonbusiness
class that they analyze, and between
one and two in the nonfarm business
class.84 Whether shadow values of these
magnitudes are sufficiently high to jus-
tify additional audit resources is an
open question. We believe more re-
search is needed on this important
topic.

7.2 Detection and the Tax Gap

One of the most important issues that
must be addressed in the analysis of tax
audit data is the problem of nondetec-
tion, which arises because not all tax
evasion is detected by tax examiners
and recorded in audit data. The prob-
lem of nondetection causes some tax
evaders to appear to be honest and
other evaders to appear to have cheated
by less than the actual amount. In
turn, these misclassifications, unless ac-
counted for in the analysis, can bias es-
timates of the factors associated with
noncompliance.

84 Alm, Erard, and Feinstein estimate shadow
values for both the IRS and Oregon; their esti-
mates range from two-and-one-half to eight for
the IRS, and from one to two for Oregon.

Feinstein (1990, 1991) has developed
an econometric method that accounts
for the problem of nondetection, called
detection controlled estimation. The
detection controlled model consists of
two equations. The first equation refers
to compliance behavior. In the simplest
form of the model, the dependent vari-
able for this equation is one if the tax-
payer is not compliant, and zero other-
wise; the explanatory variables include
social, demographic, and economic fac-
tors associated with noncompliance.
The second equation models the detec-
tion process and is relevant only if non-
compliance is present. In that case, in
the simplest form of the model the de-
pendent variable in the second equation
is one if the noncompliance is detected
and zero otherwise. The explanatory
variables in the second equation include
aspects of the detection process likely
to affect the chances of detection, such
as the time or location of the audit.85

Craig  Alexander and Feinstein
(1987), Feinstein (1991), and Erard
(1997) all present results from estimat-
ing detection controlled models using
TCMP data. Their empirical findings
indicate that controlling for nondetec-
tion significantly alters estimates of the
factors associated with noncompliance.
For example, Alexander and Feinstein
report that the coefficients associated
with several demographic and income-
source variables, such as marital status
and occupation, are significantly larger
when estimated as part of a detection
controlled model than when estimated
as part of a conventional probit model.
Intuitively, the larger estimated coeffi-
cients are the result of examiners hav-

85 Feinstein (1991) presents an extension of the
basic model in which the first equation can take
the tobit form, wherein evasion is either zero or
some positive amount, and the second equation
can be extended to allow for fractional detection,
wherein the examiner can detect all, none, or
some fraction of the evasion on a return.
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ing more difficulty uncovering non-
compliance on joint returns and on re-
turns filed by taxpayers in certain occu-
pations than on other types of returns.
The detection controlled procedure ef-
fectively imputes additional noncompli-
ance to these returns, thereby raising
the magnitude of the estimated coeffi-
cients.

The detection controlled models not
only provide improved estimates of the
factors associated with noncompliance,
but also provide information about the
detection process. Results reported by
the above authors suggest three conclu-
sions about the IRS detection process
during TCMP audits. First, it appears
that IRS examiners detect approxi-
mately one out of every two dollars of
evasion during these audits. Second,
there is substantial variation in detec-
tion rates across IRS examiners. Third,
detection tends to be lower when a re-
turn has been prepared by a tax practi-
tioner.

Nondetection greatly complicates es-
timation of the tax gap. Since much
evasion goes undetected during TCMP
exams, TCMP measures of noncompli-
ance systematically underestimate the
size of the gap. To address this prob-
lem, the IRS conducts supplemental
studies of certain critical line items,
such as tip income, to gauge what pro-
portion of evasion on that line item
goes undetected and to construct corre-
sponding multipliers that are applied to
the TCMP estimates. In aggregate,
these multipliers roughly double the es-
timate of reporting noncompliance
based on the raw TCMP statistics. The
detection controlled methodology also
can be used to estimate the tax gap.
Detection controlled models estimate
a detection rate for each examiner in
the sample, and these rates can be
used to construct multipliers that are
again applied to TCMP estimates.

Feinstein (1991) provides details of
this approach and presents estimates
for the U.S. for tax years 1982 and
1987. He estimates an individual in-
come tax gap of $73 billion in 1987,
which is remarkably similar to the most
recent estimate by the IRS for that
year: $71.4 billion.

8. Incorporating Morals and Social
Dynamics

One of the puzzles raised in Section 2
was that individuals are far more com-
pliant than our theory might predict. It
has been suggested that factors such as
a moral obligation to be truthful, or the
social consequences of being a known
cheater, may add further enforcement
incentives that are not accounted for in
our models. In this section we discuss
three factors that seem especially im-
portant. First we consider moral rules
and sentiments that directly guide indi-
vidual reporting decisions. Second we
examine how the issue of fairness, of
either the tax code or its enforcement,
may affect an individual’s willingness to
pay his obligation. Third, we discuss
how taxpayer evaluations of government
expenditures and government corrup-
tion might influence compliance.

Two psychological theories that have
been broadly discussed in the context of
tax compliance are guilt and shame. Af-
ter reviewing several well-known psy-
chological theories, Erard and Feinstein
(1994b) adapt guilt and shame to the
context of tax compliance. (See also
Harold G. Grasmick and Robert J. Bur-
sick, Jr. 1990.) They argue that a tax-
payer who is filling out his return is
likely to anticipate guilt when contem-
plating underreporting and escaping de-
tection, but is likely to anticipate shame
when contemplating underreporting
and subsequently being caught. The
authors find that allowing for such sen-
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timents substantially improves the
model’s fit. However, there are several
drawbacks to their approach. First, just
how guilt and shame enter the utility
function is arbitrary and cannot be de-

rived from economic or psychological

theory. Second, since guilt and shame
are not directly observable, identifica-
tion is based totally on functional form
assumptions. Hence, while moral senti-
ments clearly play some role in tax com-
pliance decisions, it is as yet unclear
how best to incorporate such senti-
ments into formal analysis.86

The second social factor is the tax-
payer’s perception of the fairness of his
tax burden. The taxpayer may believe
that the nominal tax system treats him
unfairly relative to others or, alterna-
tively, that the statutory tax rules are
being violated to a large extent by tax
evasion, creating an unjust disparity in
the payments by honest and dishonest
taxpayers. In psychological terms, an
unfair tax system could lead people
to “rationalize” cheating. Spicer and
Becker (1980) find in an experimental
situation that individuals who were told
their taxes were higher than others
evaded by relatively high amounts,
while those who were told their taxes
were lower than others evaded by rela-
tively small amounts, consistent with
this hypothesis. However, a similar ex-
periment described in Webley et al.
(1991) found that perceived relative tax
burden had no effect on reporting be-
havior.

A number of theoretical analyses
have explored the effect of fairness and
social comparisons on compliance.

86 Frey (1992) claims that psychological theories
of intrinsic versus extrinsic motivation are also
relevant for explaining compliance behavior.
When monitoring and penalties for noncompliance
are increased, individuals perceive that extrinsic
motivation has increased, which in turn ma
“crowd out” intrinsic motivation to comply with
taxes.

James P. F. Gordon (1989) assumes that
individuals experience a psychic cost of
evasion. In his most interesting model,
the psychic cost has a dynamic compo-
nent, varying inversely with the number
of individuals evading in the previous
period.87 Gordon shows that there exist
stable interior equilibria in which evad-
ers and honest filers coexist. For any
such equilibrium, the proportion of
evaders rises with an increase in the
marginal tax rate; however, the aggre-
gate level of evasion may either rise or
fall in response.

The third kind of moral and social in-
fluence is the degree of satisfaction tax-
payers have with government. Spicer
and S. B. Lundstedt (1976) and Kent
W. Smith (1992) hypothesize that a tax-
payer will feel “cheated” if he believes
that his tax dollars are not well spent,
and may reciprocate by refusing to pay
his full tax liability.8% Alm, Jackson, and
McKee (1992b) perform experiments to
test this idea. They find a greater will-
ingness to comply when participants
perceive that they will receive benefits
from a public good funded by the taxes
collected. Webley et al. (1991) also ex-
amine the role of taxpayer satisfaction
with government in compliance, using
experimental methods. They find that
those participants whose responses to a
survey taken several months after the
experiment indicated an alienation from
government or a negative attitude to-
ward laws were significantly more likely
to have engaged in evasion during the
experiments.

How can we deal with this in a
theoretical model of tax compliance?
One way is suggested by Pommerehne,

87See Cowell 1990, Chapter 6 for a related
model.

88 A classic example of this is Henry David
Thoreau’s refusal to pay his taxes in protest of the
federal government’s unwillingness to abolish slav-
ery. Thoreau spent one night in jail.
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Albert Hart, and Frey (1994).89 They
present a dynamic, recursive analysis of
the relationship between government
public good provision, government
waste, fairness considerations, and tax-
payer compliance. In addition, the po-
litical regime is governed by majority
rule. At the center of the model is the
taxpayer’s decision about tax compli-
ance. Each period, the individual re-
flects on the experience of the previous
period in deciding how much tax to pay.
The greater the deviation between the
individual’s optimal choice of public
good provision and the actual level, the
more others have underpaid their taxes;
the higher the level of government
waste in the previous period, the less
the individual is willing to contribute.

As this discussion shows, adding
moral and social dynamics to models of
tax compliance is as yet a largely unde-
veloped area of research. There seems
to be little dispute about whether these
factors are important in individual com-
pliance decisions, but little is known or
agreed upon about how best to include
these effects in a theoretical or empiri-
cal analysis of tax compliance.

9. Complexity and Amnesty

Concerns with compliance have sur-
faced in two widely discussed policy is-
sues: tax simplification and tax amnesty.
Next we discuss findings on these two
issues.

9.1 Tax Complexity

In a 1987 survey (reported in Harris
and Associates, Inc. 1988) over half of
taxpayers reported getting tax advice,

89 For a related model, see also Cowell 1990,
Chapter 6. A simpler approach is suggested by
Massimo Bordignon (1993). He assumes people
face moral constraints; the more the government’s
tax level and public goods provision differ from an
individual’s moral idgeal, the weaker is an individ-
ual’s moral obligation to be honest.

mostly because they felt taxes were “too
complicated.” About one-fourth of tax-
payers said that they did not take a
credit or deduction to which they felt
entitled. In a 1984 survey (reported in
Yankelovich, Skelly, and White, Inc.
1984), about half of all taxpayers felt
that IRS enforcement was inconsistent
across audits. Hence, taxpayers clearly
see the tax code as complex and en-
forcement as somewhat random.

In contrast to this, our treatment of
compliance thus far has assumed that
all risk is at the discretion of the tax-
payer, and that risk can be eliminated
by an honest report of income. How-
ever, if tax laws are vague and ambigu-
ous, it may be difficult to fully comply
with the law, even if that is the inten-
tion. At the other extreme, the laws may
be detailed and precise to the point of
being unwieldy and difficult to learn.
Both of these problems have been stud-
ied under the name of tax complexity.
The important aspect of the problem is
that knowing the true application of the
law may be costly and difficult, and may
even be impossible to resolve prior to
an audit.90

An additional problem is that tax laws
may be difficult for the auditors and
courts to adjudicate. Tax auditors may
not always have sufficient tax knowl-
edge, and the discretion of auditors and
judges may make the application of the
law imprecise. Hence, some noncompli-
ance may go undetected or unpunished;
some reports thought to be compliant
may be disallowed and penalized; and
some fearful taxpayers may forgo de-
ductions they are rightfully entitled to
take. This problem of random enforce-
ment again means that a taxpayer can
never be free from risk.

90 The IRS will give a binding interpretation of a
law prior to filing a return, but the process of do-
ing so is quite costly for most ordinary taxpayers.
See Scotchmer and Slemrod (1989).



Andreoni, Erard, and Feinstein: Tax Compliance 853

In dealing with the theory of complex
and random taxes, Scotchmer (1989b)
and Scotchmer and Slemrod (1989) as-
sume that a tax agency audit will reveal
taxable income to be one of two values,
high or low, but taxpayers are free to
report any income within or outside of
this range. The IRS could always elimi-
nate randomness by setting the high
and low incomes at the same value,
presumably by clarifying tax laws or
perfecting the training of auditors. The
authors show that if eliminating ran-
domness is costly, the IRS will not do
so. If the IRS increases the difference
between the high and low incomes,
keeping the mean the same, the tax-
payer may get a tax rebate in the event
that the low income is revealed but will
get a tax bill plus a penalty if the high
income is revealed. Hence, randomness
edges people toward compliance while
saving enforcement costs for the gov-
ernment.%!

Kate Krause (1996) considers com-
plexity, randomness, and costly tax in-
formation in the same model. Building
on Louis Kaplow and Shavell (1994),
Krause assumes that people have identi-
cal priors on whether they deserve a
particular tax credit, and differ only in
their cost of gaining more information,
perhaps because they differ in skills or
in time available to study the tax law.
She also assumes that complexity and
randomness are linked—the IRS cannot
make taxes more complex without also
making enforcement more random. All
taxpayers, however, have the option of

91 Scotchmer’s simple model assumes a revenue
maximizing tax authority. Scotchmer and Slemrod
are more general. However, they find that this re-
sult holds regardless of whether policy is set to
maximize tax collection or social welfare, but that
the optimal amount of randomness will generally
be lower when maximizing welfare. Using a model
that allows for both tax evasion and legal tax avoid-
ance, Alm and McCallin (1990) also %ind that un-
certainty about the tax laws will tend to generate
higher tax revenue.

purchasing tax advice at a cost, which
lowers but does not eliminate the ran-
domness. She shows that some taxpay-
ers will be “chilled” and will neither
seek tax advice nor take the credit. At
the other extreme, some will be “gam-
blers” and take the credit without con-
sultation, while those in between will
purchase more information. Like the
others, Krause finds that complexity
and randomness are optimal, from a
revenue point of view, because chilled
taxpayers pay more taxes, and also allow
audit expenses to be redirected toward
the gamblers.92

In sum, complexity and randomness
are real concerns of taxpayers. Theo-
retical studies indicate that perhaps
some uncertainty is there by design be-
cause that makes it easier for the IRS to
reach its revenue goals.

9.2 Tax Amnesty

During the 1980s, tax amnesties were
a popular tool for state governments in
America to boost revenues. In all, 33 of
the 50 states enacted some sort of tax
amnesty in which noncompliant taxpay-
ers could voluntarily pay their back
taxes, usually with interest, avoiding
criminal prosecution and most or all of
the penalties. These programs, which
typically only lasted several months,
were often credited with large reve-
nues.9

92 Alm, Jackson, and McKee (1992¢) give experi-
mental support to the hypothesis that randomness
increases compliance, as long as taxpayers see no
connection between their own evasion and the
level of government services. However, if their
own cheating affects their own consumption of
public goods, then randomness has the opposite
effect. In related work, Slemrod (1989) shows that
there are modest, but not large, welfare gains
from simplifying the tax code.

93 New York raised $401 million, and California,
Illinois, Michigan, and New Jersey raised over
$100 million each. Others reportedly were less
successful, such as Texas, which collected less than
one-half million dollars. Numerous other coun-
tries also implemented some form of tax amnesty
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The models discussed above, perhaps
surprisingly, would predict the oppo-
site—amnesty should have no effect.
The reason is that amnesty allows a
tax evader to become compliant, and
since compliance was always a possibil-
ity for tax evaders, evasion has been re-
vealed as preferred. Hence, amnesty
will be ignored. For amnesty to matter,
it must change the opportunities
available to tax cheaters, such as unex-
pectedly increasing fines for past eva-
sion.%

John L. Mikesell (1986) takes a broad
look at the amnesty experience across
states, and finds that it is dubious
whether these amnesties actually did
produce as much new revenue as might
appear. The state amnesties yielding
the highest reported revenues included
“accounts receivable”—delinquent pay-
ments that had already been identified
by the states. Amnesties that did not
include accounts receivable generated
far less revenue. Mikesell concludes
that including accounts receivable may
get the tax revenue sooner and at a
lower cost to the government, but much
of it is revenue that the government

during the 1980s, including Argentina, Australia,
Belgium, Columbia, Ecuador, France, Honduras,
India, Ireland, Italy, Panama, the Philippines, and
Switzerland. Others, including Canada, Denmark,
Mexico, the Netherlands, Norway, Peru, Sweden,
and West Germany, have—or have had in the re-
cent past—standing tax amnesty programs for indi-
vidua}fs who voluntarily disclose past reporting vio-
lations. See Herman B. Leonard and Richard
Zeckhauser (1987) for a discussion of the U.S. ex-
perience and Elliot Uchitelle (1989) for a discus-
sion of some experiences of other countries.

94 Other suggestions are that cheating may cre-
ate unexpected regret (Arun Malik and Robert M.
Schwab 1991), and that amnesty may partially
complete markets for insurance (Andreoni, 1991a)
or may help overcome borrowing constraints (An-
dreoni, 1992). Alm, McKee, and William Beck
(1990) show with an experiment that amnesty
claims do rise substantially with increased enforce-
ment. Interestingly, however, amnesty alone is also
found to be effective, in contrast to the theoretical
prediction.

eventually would have gotten other-
wise.95

A question remains about the long-
run effects of amnesty. Amnesty may
hurt long-run compliance if it is viewed
as inequitable or if it is interpreted as a
softening of enforcement. For example,
Arindam Das-Gupta and Mookherjee
(1995) find that India’s repeated use of
tax amnesties may have weakened tax
compliance in that country.®® On the
other hand, amnesty may bring into the
tax system more people who were pre-
viously operating in the informal sector.
Unfortunately, Fisher, Goddeeris, and
Young (1989) find that amnesty did lit-
tle to bring in evaders from the infor-
mal sector, while Alm and William Beck
(1993) find that the long-run effects of
the Colorado amnesty were negligible.
Hence, while the behavior of people
who choose amnesty is not well under-
stood, there does appear to be some
agreement that the real effects of am-

nesties frequently are small and short-
lived.97

10. Conclusion

The economic literature on tax com-
pliance has grown enormously during
the past two decades. Important ad-
vances have been made in the theoreti-
cal modeling of the compliance decision
and, more recently, the interaction be-

95 This was confirmed by Ronald C. Fisher, John
H. Goddeeris, and James C. Young (1989) who
looked at individual-level data on participants in
the Michigan tax amnesty in 1986.

96 They examine six tax amnesties in India since
1965 and show that, while effective at first, the
last four of these amnesties have actually had
negative, though insignificant, effects on tax reve-
nues.

97 Nonetheless, an amnesty may be a useful way
of setting the stage for a major shift to a tougher
enforcement regime. Most states %ranting amnes-
ties in the U.S., as well as some federal jurisdic-
tions outside of the U.S. (e.g., Ireland), signifi-
cantly increased enforcement following their
amnesties.
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tween taxpayers and tax authorities.
Empirical studies have also flourished,
especially in the United States. To-
gether, the theoretical and empirical
advances over the past 25 years reassure
us that tax compliance and enforcement
systems are amenable to systematic re-
search and, for the most part, can be
described using the standard tools of
economics and allied social sciences.
Despite the many advances, however,
much work remains to be done if we are
to develop a fully satisfactory under-
standing of this intrinsically complex
subject.

In considering what has been done,
and what topics might be fruitfully ex-
plored in the coming years, we have
four observations. First, as the organiza-

tion of our review suggests, a greater

synthesis of theory with empirical re-
search might generate important in-
sights. In general, the theoretical mod-
els have only served as rough guides
for empirical research; few structural
econometric models have been esti-
mated, particularly as compared with
other applied fields of microeconomics,
such as industrial organization and con-
sumer choice. In the past, theoretical
models such as the Allingham-Sandmo
model and its many refinements have
mainly served to generate sensible styl-
ized predictions about tax evasion, and
to help guide empirical researchers in
their choices of independent variables
to explain the compliance decision.
More recently, the game-theoretic mod-
els have been influential in encouraging
empirical researchers to estimate simul-
taneous equation systems of compliance
and enforcement, and to consider the
problem of endogeneity in audit activi-
ties. But in neither case have the
theoretical models’ more precise struc-
ture and predictions been subjected to
rigorous empirical testing. While we be-
lieve such tests would most likely reject

the theoretical specifications, they
would be helpful in indicating the ex-
tent and specific ways in which the
theoretical models are incorrect.

Second, more work needs to be done
exploring the diverse psychological,
moral, and social influences on compli-
ance behavior, and integrating these
factors into economic models of compli-
ance. The most significant diserepancy
that has been documented between the
standard economic model of compliance
and real-world compliance behavior is
that the theoretical model greatly over-
predicts noncompliance. We have al-
luded to this discrepancy at various
points in our review. We have also de-
scribed a number of attempts that have
been made to incorporate various none-
conomic factors into the standard
model, especially in Section 8. In gen-
eral, incorporating noneconomic moti-
vations, such as a moral preference for
honest reporting, does reduce predicted
noncompliance. At the present time,
however, there are a myriad of such fac-
tors that might be incorporated into the
basic model; for example, there are
many possible psychological factors that
may shape compliance behavior, includ-
ing guilt, shame, regret, envy, anger,
and sense of duty. In addition, espe-
cially with respect to moral and social
influences, there are a variety of ways
to formalize these concepts; for exam-
ple, morality may be modeled as a pref-
erence for honesty, as a Kantian rule or
constraint, or as utilitarian welfare.
More work needs to be done sorting
through these various factors in order
to determine which are most important
and how they might best be incorpo-
rated within the standard modeling
framework.

Third, greater attention should be
paid to the dynamic and complex insti-
tutional framework of tax compliance.
An example is the reporting of multiple
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line items, a topic of obvious empirical
relevance which has been ignored until
very recently. A second example is the
administrative relationship between a
tax authority and its sovereign govern-
ment. Although there have been a few
papers addressing this topic, many is-
sues have not been investigated, includ-
ing the relationship of a tax authority to
the legislative and judicial branches of
government; how the bureaucratic
structure of a tax authority affects its
functioning; and the significance of
various forms of interaction between
the tax authority and taxpayers, such as
notices of delinquent payments, infor-
mation reporting, and withholding. All
of these issues are of considerable sig-
nificance for the functioning of actual
tax enforcement systems. Finally, the
dynamic, repetitive nature of the inter-
action between a taxpayer and his tax
authority is important, and can be stud-
ied within the framework of repeated
games. :

 Fourth, there is a need for more em-
pirical and institutional research within
jurisdictions outside the U.S. Available
evidence suggests that noncompliance
is particularly acute in many developing
countries, making them especially fer-
tile areas for future research efforts. In
addition, a broadening of the empirical
database will improve the power of
statistical tests of theoretical models,
and spur comparative analysis across
countries, perhaps helping to identify
important cultural influences on com-
pliance behavior and modes of en-
forcement.
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