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ABSTRACT

This paper presents an econometric analysis of the impact of a wide variety of
potential determinants of voluntary compliance with individual income tax filing and
reporting obligations. Based on perhaps the richest dataset yet compiled (by state
and year, from 1982 through 1991), including data on taxpayer behavior, IRS
actions, and other factors, the analysis finds significant compliance effects
attributable to many tax policy and tax administration parameters, including: audits;
the matching of third-party information documents; the issuance of targeted nonfiler
notices; criminal tax convictions, marginal tax rates, the burden associated with
completing the myriad tax forms and schedules; and the preparation of returns by
the IRS Taxpayer Service function.
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Estimating The Impacts of Tax Policy, Enforcement, and IRS Responsiveness

1. Introduction

For many years, the Internal Revenue Service (IRS) has presumed that its activities
promote better income tax compliance in the genera population—both through deterrence and
taxpayer service—but it has never been able to quantify thisimpact, or even verify that it exists.
This paper does both, providing the first empirical basis for choosing the best combination of
major IRS activities to improve voluntary filing and reporting compliance among individuals—a
capability that isincreasingly needed in this climate of declining budgets. It also estimates the
compliance impact of important tax policy parameters—most notably marginal tax rates.

The success in estimating these compliance effects is not the result of sophisticated, new
statistical techniques, but rather the creative application of straightforward techniquesto the right
data, which took eight years to compile from IRS reports and databases, as well as numerous other
sources. The analysis uses panel dataover aten-year period (1982-91) aggregated to the state level
to estimate one filing compliance equation and three separate reporting compliance equations.
Among the findings: the deterrent effect of audits in the general population is about 11 times as
large as the adjustments proposed by the audits themselves, but nonfiler notices, information
document matching, and return preparation assistance are more cost-effective in boosting revenue.

1.1 Background

The federal income tax system operates on a self-assessment basis. That is, the
government expects taxpayers to determine their own tax obligations and to pay voluntarily
whatever is due—both regularly (through withholding from wages and through estimated tax
payments, if necessary) and at year end (by filing tax returns and paying any additional balances
due). By placing the onus on taxpayers, the government avoids the costly aternative of
determining each individua’ stax liability and doing whatever it must to collect it.

However, one cost of relying so heavily on the voluntary compliance of taxpayersis that
not all tax is voluntarily paid. The IRS estimates that the gross individual income tax gap (the
difference between what taxpayers should pay and what they actually do pay voluntarily and
timely) was about $94 billion for Tax Y ear 1992—about 20 percent of total individua income tax
receipts and over half the size of the budget deficit!*

Congress has taken severa steps to strengthen voluntary compliance with the income tax
laws. These actions fall into two major categories: requirements (e.g., requiring withholding of
tax at the source of income and requiring third party information reporting) and deterrents (e.g.,
giving the IRS certain enforcement powers, and stipulating the penalties that those who are caught
through this enforcement must pay).

Probably the most widely known example of an IRS deterrent is the “audit” of an
individual’s tax return. In Fiscal Year 1992, for example, IRS completed examinations of just
over 1 million tax returns of individuals. Although these returns were for several tax years of
liability, this is approximately the same number of examinations conducted on Tax Year 1992

1 |RS (1990).




2 The Determinants of Individual Income Tax Compliance

returns, which numbered about 115 million—implying an audit coverage rate of roughly 0.9
percent. As a result of the examinations completed in FY 1992, IRS recommended that the
taxpayers in question pay additional tax and penalties totaling $6.0 billion.2 The additional
revenue that the government will collect from this “yield” (following all appeals, litigation, and
collection efforts) is the direct revenue effect of those 1 million examinations. However, it is quite
likely that the audits also had an indirect revenue effect—inducing some amount of voluntary
compliance in the population at large through the general deterrent effect of the examinations
(referred to at IRS as the “ripple effect” of the examinations), and (perhaps) by influencing the
voluntary compliance of the contacted taxpayers in subsequent years (referred to as the
“subsequent year effect”). Indeed, one of the purposes of IRS enforcement is establishing a
credible deterrent to noncompliance. It has generally been believed, for example, that many
taxpayers would perceive increased auditing by IRS as an increase in their chances of being
audited, and that they would improve their voluntary compliance as aresult.

In addition to the various requirements and deterrents that Congress has implemented
specifically to improve voluntary compliance, other actions or laws may have influenced
compliance indirectly. Examples of this phenomenon may include a change in compliance
behavior resulting from achange in tax policy (e.g., the marginal tax rate structure), or from some
change in the public's attitude toward the IRS (which may arise from changes in IRS's
responsiveness to taxpayers needs).

The focus of this paper is the indirect behavioral response of taxpayers (as measured by
changesin their voluntary filing of required income tax returns, and their reporting of income and
offsets to income on those returns) to changes in IRS enforcement, IRS's responsiveness, and
basic tax policies® Quantifying these responses could help to shape tax policy and tax
administration for the foreseeabl e future—especially given the need to reduce the budget deficits
and to make the best use of government resources.

1.2 Previous Research

Theindirect revenue effect of auditsis beginning to receive attention from researchers, but
little—if any—empirical research has been done to quantify the separate compliance effects of
enforcement, tax policy and IRS responsiveness. What makes such research challenging, of
course, is that the compliance impact of government actions is never observed in isolation; it can
only be estimated. Voluntary income tax compliance is probably determined by a wide variety of
factors that interact differently for each individual. Although many such factors have been
suggested, and several studies have focused on some of them, nothing has emerged to guide
policy-makers concerning the relative merits of alternative approaches to improving compliance.
Thismay be duein part to the fact that no comprehensive theory exists that explains thecompliance
behavior of taxpayers. It may also be because very little data are avail able to test such theories.

One of the earliest attempts to model taxpayer compliance was done by Allingham and
Sandmo (1972), which applied the utility-maximization approach of Becker (1967) to tax
compliance. Allingham and Sandmo’s simple model predicts the intuitive result that taxpayers will
voluntarily report more income in response to either an increase in the probability of being
detected, or an increase in the penalty imposed on those who are caught. However, the model is
inconclusive in predicting the response to an increase in the tax rate; the net response is the sum of
two terms in their model—one negative (suggesting a decrease in income reported as the tax rate
increases), and another, which is most probably positive, assuming that taxpayers risk aversion

2 |RS (1992).

3 Strictly spesking, my analysis quantifies such behavioral responses, but it does not address why taxpayers behave
the way they do. Although traditional deterrence mechanisms may be responsible, this study cannot proveit.
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decreases with income. Allingham and Sandmo liken these two terms to a positive income effect
and a negative substitution effect. They reason that the substitution effect meansthat an increasein
the tax rate makes it more profitable to underreport income at the margin (i.e., the higher the tax
rate, the more money is retained when one underreports a dollar of income). The income effect,
however, is most likely positive because an increase in the tax rate reduces net income, and
assuming decreasing absolute risk aversion, the taxpayer is less willing to underreport income than
before. Which of these two effects is stronger depends in part on the taxpayer’s degree of risk
aversion.

This early model—and virtually everything that has followed—says nothing about IRS
responsiveness to taxpayers, or about nonfiling. Roth, Scholz, and Witte (1989) gives an
excellent overview of the theoretical and empirical work on tax compliance through the 1980's, but
severa empirical studies are worth mentioning here. At least three studies (Clotfelter (1983), Cox
(1984), and Dubin, Graetz and Wilde (1990)) have explored the possibility that the actual marginal
tax rate to which individuals respond is the sum of the federal and state marginal rates, and that
since the federal incometax law is applied uniformly across states, using the state marginal tax rate
alone has equivalent explanatory power. The primary reason for making this assumption arises
from econometric pragmatism: to gain cross-sectional variation in the marginal tax rate variable.
However, for panel studies such as this one (i.e., a time series of cross sections), the difficulties
inherent in creating a state marginal tax rate variable, and the opportunities associated with the
variation in federal tax rates over time, caused me to explore the role of federal tax rates aone.

Four econometric studies that attempted to estimate the indirect effect of audits on
compliance are worth noting. Erard (1992) focused solely on the “subsequent-year effect” of
audits on the reporting compliance of those who were audited, and reports inconclusive results.
Three other studies examined the general deterrent effect of audits.* Tauchen, Witte, and Beron
(1989) was a cross-sectional study based on the 1979 Taxpayer Compliance Measurement
Program (TCMP) micro database, and concluded that the impact of auditsis weak at best. The
other two studies were aggregate analyses. Dubin, Graetz and Wilde (1990) used panel data
(aggregated at the state level, 1977-1986) to estimate both reported tax per return and returns filed
per capita, and finds a very large and significant deterrent effect of audits. Beron, Tauchen, and
Witte (1992) uses 1969 data aggregated at the 3-digit ZIP Code level to estimate average Adjusted
Gross Income and average tax reported, and finds aweak indirect effect of audits that is limited to
certain taxpayer groups.

1.3 Advances Made By This Research

This study improves upon all of the earlier work in thisarea. 1t is based on one of the most
comprehensive datasets ever compiled on the potential determinants of voluntary compliance, and
provides an empirical basisfor choosing the best mix of strategies for improving and maintaining
voluntary compliance.

Before describing the details of my model (section 2) and the results (section 3), | provide
in this section an overview of the advances made by this research. These advances are aimost
entirely in the realm of improved data and an improved econometric specification; no new
estimating procedures are developed. Since my approach is most similar to that of Dubin, Graetz
and Wilde (1990) (which I will hereafter refer to as DGW), | will describe the advances with
respect to that important work. There are several obvious similarities between this study and

4 Actually, these studies examined the combined indirect effect of audits on the compliance of those who were not audited
(the “ripple” effect) as well as of those who were audited (the “subsequent-year” effect). But since the methodologies could
not distinguish between these effects, and since the “ripple”’ effect is presumed to dominate, the studies can be thought to
examine general deterrence.
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DGW. Each attemptsto estimate the impact of various factors (including audits and tax rates) on
the voluntary income tax filing and reporting compliance of individuals using a 10-year panel of
data aggregated to the state level. Each accounts for the endogeneity of audit rates. However,
there are many important differences between these studies. | describe these differences—and
explain why they represent improvements—bel ow.

1.3.1 Dependent Variables

DGW estimates three equations. one for reported tax per return (a measure of reporting
compliance), one for returns filed per capita (reflecting filing compliance), and one for “assessed
liability” (reported tax plus additional tax and penalties proposed by audits) per return. These
dependent variables control for cross-sectiona and time variations by dividing by the number of
returnsfiled or by population. My dependent variables use as denominators exogenous surrogates
for reporting and filing obligations, giving them a meaning closer to traditional measures of
voluntary compliance. My estimation of filing obligations by state from Census data, for example,
creates avery powerful measure of the filing rate—obviating the need for such DGW variables as
the number of households per capita, and the percent of households on welfare. Moreover, using
reported tax per return filed as a dependent variable makes it difficult to interpret the results since
the explanatory variables could conceivably influence both the numerator and the denominator.
For example, apositive coefficient could indicate that the explanatory variable increases reporting
compliance, but it is also possible that it increases average tax reported by decreasing filing
compliance among low-income taxpayers. The implications of those two possibilities are
dramatically different. In fact, one may initially view the latter possibility as the correct
interpretation of DGW’ s positive coefficient on audit rate in the reporting equation and its negative
coefficient on auditsin the filing equation—especially given DGW'’ s assessment that “ one way to
escape audits has been simply not to file” DGW reports, however, that the magnitudes of these
coefficientsis such that the net effect of auditsis to increase dollars reported—nbut extraneous side
calculations are necessary to conclude this, illustrating the cumbersome nature of the specification.

The numerators are also quite different in the two studies. DGW uses the tax reported on
returns as its measure of voluntary reporting compliance. | avoid tax as a measure of reporting
compliance because several of the potential determinants of voluntary compliance (e.g., marginal
tax rates, filing thresholds, marital status, and allowable child exemptions) also have adirect rolein
the calculation of tax from grossincome, making it difficult to separate their impact on compliance.
| use three more useful measures instead: total income reported, total offsets reported, and net
income reported (income minus offsets). These three equations also have the advantage of
providing insight into the major forms of noncompliance (underreportl ng income vs. overstating
offsets to income or to tax), and they allow consistency comparisons across equations (since
income minus offsets equals net income). | have also controlled for the extent to which the tax
rules have changed concerning the amount of income that must be reported and the amount that
may be claimed as offsets. | have done this largely by defining income and offsets in three
different ways, and by estimating separate equations for each definition.

My data also reflect two important qualitative improvements. First, DGW uses dollars of
tax reported on returns as tabulated from IRS' s Statistics of Income (SOI) samples. | use the same
source, but since these samples are not designed to be accurate at the state level, | have adjusted the
sample weights (by state and tax form type) so that they conform to actual return filings by state.
Second, | have restricted the number of returns filed and the dollars reported on those returns to
include only those returns that were required to be filed—excluding those with no tax liability, but
werefiled to claim arefund of withheld tax or to claim the Earned Income Tax Credit.
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Finaly, | do not estimate anything like “ Assessed Liability per Return” (ALR) becauseit is
too misleading. Not only does it suffer from all of the disadvantages of reported tax as a
dependent variable, but the proposed audit adjustments component of ALR is an incorrect measure
of the direct revenue effect of audits. This is because the proposed audit adjustments
(“recommended additional tax and penalties’), which DGW compiled from IRS' s Commissioner’s
Annua Reports, are not the amounts assessed through enforcement; a large portion of these
“recommended” adjustments is never assessed, due to successful taxpayer appeals and litigation,
and the rate at which these recommendations are ultimately assessed has varied greatly over time
and across states. Moreover, even the proposed adjustments are endogenous with audit rates;
since IRS allocates its audit resources so as to audit only those returns it perceives to be most
noncompliant, the average audit “yield” declines with audit rate. Even though DGW recognizes
that ALR is endogenous with audit rates, and that as voluntary compliance increases (say, due to
increased audit rates) average audit yield is likely to decrease proportionately, the paper does not
recognizethat audit yield decreases with audit rates by design. This complicates the choice of
instruments for audit rate, since an effective instrument now has to be unrelated to both taxpayer
compliance and overall resource levels. A fina source of confusion introduced by the inclusion of
proposed audit adjustments with the tax voluntarily reported arises from the fact that they relate to
very different time frames, which could be important in a longitudina study such as this.
Recommended audit adjustments are typically made more than a year after the return is filed; the
larger the adjustment, the greater the likelihood that the time lag is more than one year. Therefore,
the impact of variables whose effect on tax obligations varies over time may be difficult to estimate
reliably with this dependent variable.

1.3.2 Independent Variables

A more obvious improvement in this study is the inclusion of a much richer set of
explanatory variables—richer both in quantity and in quality. This alowed the specification of
each equation to be uniquely suited to the differences in the dependent variables; DGW employed
the same specification for each equation. | have grouped my variables into the following
categories. Tax Policy, Burden/Opportunity, IRS Enforcement, IRS Responsiveness, and
Demographics/Economics. | have constructed federal marginal tax rate variables in lieu of the
average dtate tax rate used in DGW, and have included a variety of other tax policy variables, as
well: thefiling threshold, a state amnesty indicator, allowed child exemptions, and state and local
taxes that are deductible federally. | include the prevalence of sole proprietors rather than of
farmers, since they are a more prevaent (and, arguably, more important) indicator of the
opportunity to avoid (and, perhaps, to evade) taxes. Other Burden/Opportunity variables | have
included are the burden (in hours) needed to complete and file all required returns and schedules,
and the percentage of returns prepared by a paid practitioner.

The only IRS activity DGW includes is the audit rate. This study aso includes the audit
rate, but it is the first to use the audit sart rate instead of the audit closure rate. Since audits are
typically closed several years after the returns are filed, and closures in any given year relate to
many different prior tax years, the start rate better represents the percentage of returns filed in a
given year that are audited. | have also included variables for four additional enforcement
activities: theinformation return matching program, nonfiler notices, refund offsets, and criminal
tax convictions. Thisis aso the first study of its kind to include variables related to IRS's non-
enforcement activities. Two included variables relate to IRS's Taxpayer Service telephone
assistance and return preparation services. Variables considered, but not found to have a
significant impact on compliance include other Taxpayer Service activities (correspondence and
educational outreaches), and the speed with which refunds are processed and sent to taxpayers.
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1.3.3 Estimation Technique

DGW actually employs a more sophisticated econometric procedure, but | do not believe
that it is appropriate in this context. That study uses a “random effects’ model to control for
unobservable state-specific factors that do not vary over time, whereas | employ a “fixed effects’
model to account for this common peculiarity of panel data. (I explainin section 2.2.1 why thisis
apreferable approach in this context.)

1.3.4 Identification

One of the most critical features of any study of this kind is the choice of instrument(s) for
audit rates. DGW uses two: Budget per Return (BPR), and information documents (other than
W-2s) filed divided by the number of tax returns filed. Although these variables reflect a very
creative use of available data, each has serious drawbacks as an instrument for the audit rate. (The
reasons for this are given in section 2.2.2.) This paper introduces for the first time two
instruments that help to explain the audit rate, but which are unrelated to compliance: the
percentage of auditor time directly devoted to audits (Direct Examination Time, or DET), and the
average DET per audit. As productivity-related measures, these variables cause the audit rate to
increase or decrease quite independent of taxpayer compliance. Strong evidence that my reporting
eguations are identified isgiven in section 3.2.1.

1.3.5 Functional Form

The DGW specification is strictly linear. In contrast, | use the logarithms of those
independent variables that are likely to have a non-linear effect on compliance. Thisis especially
important among the enforcement variables, which aimost certainly achieve diminishing indirect
marginal returnsto effort, much like their direct revenue effects.

2. The Model

It is tempting for economists to develop theoretical models of individual (micro) tax
compliance behavior. However, there are two significant reasons—one theoretical and one
practical—why these models may be inadequate. The theoretical reason is that much of that
behavior is governed by what is called in the literature “ general deterrence.”> As Nagin (1978)
correctly observes, “general deterrence isinherently an aggregate phenomenon sinceit is reflected
in the behavior of the entire population.”® That is why analyses of criminal sanctions have
generally been aggregate studies. Many studies of tax compliance have been aggregate, also, but
this has typically been dueto alack of accessto micro-level compliance data, such as IRS develops
inits Taxpayer Compliance Measurement Program (TCMP). The aggregate studies, therefore,
have tended to start with micro-level economic models, and attempted to estimate these using the
lowest level of aggregation possible—such as at the 3-digit, or 5-digit ZIP Code level. (See, for
example, Beron, Tauchen, and Witte (1992) ). The lower the level of aggregation, however, the
lessredisticisthe model. That is because such modelsimplicitly assume that the general deterrent
operates only within the strict confines of each unit of observation (e.g., a ZIP Code boundary),

5 We may think of general deterrence as including both negative influences, such as IRS enforcement actions, as well as
potentially positive influences, such as |RS responsiveness to taxpayers’ needs. Although the latter may not intuitively be
considered a deterrent, it undoubtedly influences the general population just like a deterrent. For example, many of those
who have good or bad experiences with IRS efforts to help them presumably share their experiences and perceptions with
their friends, who may change their own compliance accordingly. This is completely analogous to the way in which
perceptions about | RS enforcement are developed in the general population.

6 Nagin (1978), p. 99.
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and it seems obvious that people will develop their compliance perceptions and propensities based
on the information they get from a wide variety of sources from many locations. In fact, many
people today interact more with people from outside their ZIP Code (such as at work) than they do
with othersin the immediate vicinity of their residence.

The practica reason why micro models may be inadequate is that it is virtually impossible
to quantify deterrence-type activities (like audit rates and Taxpayer Service phone cals) in any
meaningful way for each individual observation. Inevitably, these variables are aggregated in
some way, then imputed to individual observations, they are therefore subject to the same
limitations as the low-level aggregate studies, and are poor substitutes for the individual
perceptions called for in the theoretical models.

In order to avoid or minimize these problems, | have aggregated all data to the state level.
It would be nice to have been able to aggregate to the IRS district level,” but it would have been
extremely difficult to have aggregated most of the non-IRS data in this way. Fortunately, the IRS
data could easily be combined to derive state-level aggregations. Such an aggregate analysis suits
the IRS from the perspective of its usefulness, as well; IRS is not as interested in individual
behavior asit isin aggregate behavior. Although the aggregate behavior is certainly the sum of the
behaviors of individuals, IRS is interested in the bottom line: how could we allocate resources
differently to improve voluntary compliance, and hence, net revenues? Aggregation bias cuts both
ways: it makesit hard to use aggregate results to estimate a micro model of individual behavior,
but by the same token, it is equally problematic to estimate a micro model using micro data, and
then to generalize the results to make aggregate calculations. It is best to make aggregate
calculations based on aggregate data. Although it may not have the sophistication of some micro
models, and it cannot model individual motivations, it seems appropriate in this context.

2.1 The Data

The data collected for this study form one of the most comprehensive datasets ever
compiled of potential determinants of voluntary filing and reporting compliance, and took over
eight years to assemble in usable form. Many of the IRS variables had never before been
assembled for any study, and were available only on paper or microfiche tables—often in aform
requiring some manipulation to derive the desired concept. Some IRS and external data were
available as representative samples of individuals; certain IRS variables were available at the district
level; and certain external datawere available at the state level. All variables were aggregated to the
state level 2 and were compiled for aten-year period: 1982-1991. The panel nature of the data
increased the number of observations, and aso captured important variations in both compliance
and in its determinants over time. Appendix A contains a detailed summary of the sources and
derivations of the raw data used to create the variablesincluded in this study.

2.1.1 Measures of Voluntary Compliance

The IRS recognizes three types of voluntary compliance: filing compliance (the timely
filing of any required return); reportingcompliance (the accurate reporting of income and of tax
liability); and payment compliance (the timely payment of all tax obligations). This study focuses
on both filing compliance and reporting compliance (both income reporting and offset reporting—
subtractions such as deductions, exemptions, adjustments, and credits). The most basic measure

7 Until just recently, IRS had 63 districts, each of which was a single state or a portion of a single state.

8  TheDistrict of Columbia (DC) isincluded in Maryland both because of its small size and because most IRS data are not
available for DC separately, since IRS' s Baltimore District includes DC with all of Maryland. Moreover, Alaska is excluded
from the data for reasons explained below.
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of voluntary compliance is what the taxpayers actually did: how many returns were filed, and how
much income and offsets they reported on those returns. However, while analyzing the possible
determinants of this taxpaying behavior, one clearly has to control for the corresponding “true’
obligations—returns required to be filed, income required to be reported, and offsets allowed to be
clamed. One could control for these true obligations either by including them among the
explanatory variables, or by dividing the basic voluntary measures by them to derive appropriate
complianceratios. | have adopted theratio aternative. Either way, these true obligations are never
observed; they can only be estimated.

It istempting to use TCMP' s compliance data—thorough audits on a representative sample
of taxpayers—to estimate true obligations, but even these data suffer greatly from a general lack of
good information on the true filing and reporting obligations of the individuals in the samples.®
Moreover, TCMP data on individual income tax reporting compliance are currently available for
only four years (1979, 1982, 1985, and 1988), and only one survey on filing compliance is
available (1988), making it difficult to construct a useful panel of datafrom the TCMP. | therefore
controlled for true filing and reporting obligations using non-TCMP data.’

Filing Compliance

My measure of filing compliance [FilingRate] is the ratio of the number of required returns
actualy filed to the total number required to be filed, expressed as a percentage. The number of
required returns actually filed was aggregated by state from IRS' s Statistics of Income (SOI)
samples of individua returnsfor each year.* All three basic compliance measures (the number of
returns, and the amount of income and offsets reported on those returns) correspond to returns
required to be filed. Thisincludes all returns having a positive tax liability or net losses. This
definition excludes returns filed “unnecessarily,” as well as those having no tax liability, but are
filed to claim arefund of any withholding, or solely to claim the refundable Earned Income Tax
Credit (EITC). | have excluded returnsfiled solely to claim the EITC since EITC noncompliance
tends to increase filing, whereas usual filing noncompliance decreasesfiling.

| have defined the denominator—the number of returns required to be filed—in the same
way, and have estimated it by state for each year from the micro data files of the Current
Population Survey (CPS) compiled by the Bureau of the Census.? The CPS is the most
comprehensive annual U.S. census of individuas, and recognizes families and households, as
well. In order to structure the data to reflect potential tax returns instead of individuals, | first
combined the information about spouses into combined records, approximating a jointly-filed tax

9  Since IRS auditors are not omniscient, TCMP inevitably fals short of identifying all unreported income and the
corresponding tax liability. (Alexander and Feinstein (1987) attempted to estimate the undetected unreported income using
a sophisticated detection-controlled econometric technique, but while this would be useful for making aggregate
adjustments to estimates of noncompliance, using it to impute specific amounts of undetected unreported income to the
individuals in the sampleislikely to make inferences about taxpayer behavior very sensitive to any errors introduced by
the imputation.) Estimating true filing obligations is even more troublesome at the micro level, since nonfilers, by
definition, tend not to be identified. (Erard and Ho (1995), for example, implemented a sophisticated analysis of the recent
nonfiler TCMP micro database to estimate both the number of nonfilers and the tax gap associated with them.)

10 |t is somewhat ironic that | have chosen not to use TCM P data—even though | have accessto them—while others have
used aggregate data only because they had no accessto TCMP. This seems to be the right choice for this study, however.

11 State-by-state aggregations of filing data are available from IRS's Individua Masterfile (IMF) of al returns, but
comprehensive reporting data are much too difficult to produce from the IMF—making it impossible to restrict our counts
torequired returns. The SOl samples are the only alternative—both for filing data and for reported data. However, even
though the SOI samples of 100,000 or so individuals are relatively easy to access and manipulate, they are not designed to
be representative of state populations. Therefore, | adjusted the SOI sample weights for each year to make these files
conform to the actual number of returnsfiled in each state.

12 The “March Supplement” of the CPS is compiled each year, and typicaly has a sample size of 80,000 to 90,000
records. Each file reflects income received in the prior calendar year, so | compared the SOI estimates for a given tax year
with CPS estimates based on data compiled the following March.
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return.®® | then estimated which records corresponded to dependents in the tax sense, since
specid filing rules apply to them.* Next, | estimated which individuals might have been eligible
to clam the Head of Household filing status, making it a simple matter, then, to divide the
remaining records into the Single and Married-Filing-Jointly statuses. Finally, | calculated the
correct standard deduction and exemption values based on the estimated filing status and the tax
law for the year in question. Using the amounts of various types of income reported on the CPS, |
was then able to estimate whether the “return” had income over the filing threshold for that year.
Any record that did, or which showed negative income, | counted as a required return. Appendix
B contains detailed information about the logic of this estimation process, as well as a summary of
the CPS variables used and the relevant tax parameters for each year. Figure 1 illustrates the
resulting national trend in the FilingRate variable.
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Figure 1. Filing Compliance Measure: The number of required individual income tax returns filed (per
SOl), as a percent of the total number of returns required (estimated from CPS), Tax Years 1979-1991

As Figure 1 illustrates, the national FilingRate has remained in the low 90's, with a
general downward trend until 1988, and a significant improvement thereafter. (Average
FilingRates by state are tabulated in Appendix E.)

Reporting Compliance

Reporting noncompliance takes two forms.  underreporting income and overstating
offsets to income (i.e., exemptions, adjustments, and deductions) or to tax (i.e., credits). Since

13 | had to assume that all couples filed jointly, since there is no conclusive information on the CPS to suggest otherwise.
Thisisafairly small approximation, however, since very few couples file separately in reality.

14 Unfortunately, the CPS files compiled for me excluded records for children under the age of 15. Thisresulted in a slight
underestimation of filing obligations—and a corresponding overestimation of the FilingRate variable—for all states, but
this was especially fatal for Alaska. The state of Alaska pays from its oil holdings a “Permanent Fund Dividend” on the
order of $1,000 each year to every permanent state resident—including children—and this dividend is taxable federaly.
Virtually every child in Alaska, therefore, has an obligation to file a federa income tax return—especialy after the Tax
Reform Act of 1986, when the filing threshold for dependent children was drastically reduced in most cases. Because of
this, the number of Alaska returns filed doubled for tax year 1987. Since my CPSfiles could not reflect this, | chose to drop
Alaska from my analysis, leaving me with 49 states rather than 50.
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the various determinants of compliance presumably influence income reporting and offset reporting
differently, 1 have measured reporting compliance by means of three amounts that taxpayers
voluntarily report on filed returns: the total amount of income that they report, the amount of
offsets™ they report, and the corresponding net income—income minus offsets. It istempting to
monitor the tax reported on the returns, but the impact of tax policy parameters (e.g., marginal tax
rates and filing thresholds) on the tax voluntarily reported is twofold—influencing the tax
calculation directly, and potentialy influencing compliance propensities, as well. By focusing on
income and offsets separatel y—before the tax cal culation—we can isolate the impact of tax policy
parameters on reporting compliance. | estimate the net income equation both becauseitiscloseto a
tax concept, and because it is a useful check on the results from the separate income and offsets
equations.

The amounts of income and offsets reported were aggregated by state from the SOI files for
each year. However, during the 1982-1991 time period, the rules that govern what income must
be reported and what amount of offsets may be claimed changed significantly for many items (see
Appendix C for complete details). Unlesswe can control for these rule changes by modifying the
data to reflect constant-law amounts, or by including adequate explanatory variables, we may
misinterpret the effects of tax policy variables (like marginal tax rates) that are highly correlated
with these other tax law changes.’* | handled this problem by defining the three reporting
compliance measures (income, offsets, and net income) in three separate ways. (A) excluding all
components whose reporting rules changed during the period (except for ones that could be
controlled for by creating constant-law data or by including appropriate explanatory variables; this
definition included on the order of 97 percent of total income, 30 to 60 percent of adjustments, 94
percent of itemized deductions, and 30 to 60 percent of credits); (B) making al of those
adjustments, but including income and offset components whose rules were changed only by the
Tax Reform Act of 1986 (TRA86); and (C) including all income and offset items regardless of rule
changes. Comparing the results using these three sets of definitions gives us insight into the
impact of changesin the rules governing what must (or can) be reported.

As with filing compliance, each of the reporting concepts was expressed as a ratio.
However, unlike for filing compliance, it is not possible to develop comprehensive exogenous
estimates of the amount of income or offsets that should be reported. Therefore, to control for
true reporting obligations, each of these reported amounts was divided by the amount of Personal
Income estimated for the National Accounts by the Bureau of Economic Analysis (BEA) for the
appropriate state and year. Although Personal Income does not correspond exactly to the amount
of “true’” income that must be reported on federal income tax returns (it includes the income of all
those who do not need to file returns, for example; see Appendix D for a detailed comparison), and
it is certainly not the same as “true” offsets alowable, it is a very effective control for these
concepts. This is because it is probably the most comprehensive individual income variable
available annually at the state level, and because it is derived substantially independent of tax return
data. That is, it isreasonably exogenous to income tax compliance and income tax administration
decisions. Table 1 summarizes the data sources for each of the major components of Personal
Income. As the table shows, four mgor components are based (at least in part) on individual
income tax returns. However, BEA adjusts these amounts to account for underreporting using
datafrom the IRS Taxpayer Compliance M easurement Program, the Information Returns Program,
audits, and other data (see Parker (1984)).

15 All of these offsets are subtractions from income, except credits, which are subtractions from tax. In order to combine
these amounts into a single offsets concept, | converted the credit amounts on a given return to the equivalent income offset
amounts by dividing them by the marginal tax rate faced by the return.

16 | amindebted to Brian Erard for making this observation.
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Table 1. Data Sources for Major Components of Personal Income

Component of Personal Income Data Source
Wages and salaries State Unemployment Insurance data (Form ES 202)*
Other labor income Forms 5500 submitted by employers and plan managers
Non-farm proprietor income Forms 1040*
Farm proprietor income U.S. Department of Agriculture
Rental income of persons Census of Housing, Bureau of the Census
Royalty income of persons Forms 1040*
Personal dividend income Forms 1120 submitted by payers of dividends
Personal interest income Forms 1120 submitted by payers of interest*
Transfer payments Federal budget, Social Security Administration, etc.

Source: Thae Park, Bureau of Economic Analysis, Department of Commerce; see also BEA (1994).
* These data are adjusted by TCMP, IRP, audit, and other data; see Parker (1984).

The resulting ratios [IncomePct, OffsetsPct, and NetlncomePct] must not be interpreted
as compliance rates in the same sense that the FilingRate ratios can be, but in the context of the
regression analysis described below, dividing by Persona Income (and including additional
control variables among the explanatory variables) is an effective way to control for variationsin
true obligations over time and across states.

The nationa trends in the income and offset reporting variables are illustrated in Figures 2
and 3, respectively. (Average values by state are tabulated in Appendix E.) One of the most
striking things about Figure 2 is to see that reported income as a percent of Personal Income
generally declined through 1986, and then rose sharply. A decomposition of total reported income
into the separate types of income reveals that most of the increase after 1986 (presumably in
response to TRA86), can be attributed to Schedule E income (consisting mainly of rents, royalties,
and income from partnerships, S-Corporations, estates and trusts), and to wage and salary income.
Of the Schedule E income types, S-Corporation income is not included in Personal income, and yet
increased after TRA86, so this may have contributed to the overall rise in IncomePct. However,
excluding all Schedule E income from IncomePct does not change the results appreciably;
IncomePct still rises after 1986, and the econometric parameter estimates are similar. The reason
for therise in wage and salary reporting isless clear. The biggest difference in the three definitions
of income reported isthat the unadjusted measure of total income reported declines after 1988.
Thisis due primarily to the decline in capital gains reported during that period. Given that capital
gains are not included in Personal Income, and that the timing of gains realizations is often
influenced by tax law changes, | excluded it from income definitions A and B.

The trend of offsets under definition A follows a pattern quite similar to that of income
reported. The main reason for the sharp rise after TRA86, however, is the large increases in
standard deductions and exemptions. Although these increases imply larger filing thresholds
(resulting in fewer required returns), their net effect is to increase offsets reported as a percent of
Persona Income. | control for the increase in standard deductions and exemptions by including
severa explanatory variables. The large differences between the amount of offsets claimed under
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Figure 2. Income Reporting Compliance Measures: The amount of income reported on retums (per
SOI), as a percent of the amount of Personal Income (per BEA), for the three definitions of income,
Tax Years 1979-1991

definitions B and C compared with definition A reflect the large number of offset items excluded
from definition A because the rules for what can and cannot be claimed on these items changed
during the period—especially due to TRAS86.

2.1.2 Potential Determinants of Voluntary Compliance

| have included over twenty variables likely to influence the four measures of voluntary
compliance described above—one filing equation and three reporting equations (income, offsets,
and net income). Apart from FilingRate, which | include in the reporting equations (since the
more returns that are filed, the more income and offsets will be reported overal), these explanatory
variables fal into five categories. Tax Policy, Burden/Opportunity, IRS Enforcement, IRS
Responsiveness, and Demographics/Economics. These variables are defined in Table 2, and are
described in greater detail below—including a discussion of my a priori judgment of the direction
(sign) of each one's impact on compliance. Descriptive statistics (and units) for all the variables
are provided in Appendix E.
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Figure 3. Offsets Reporting Compliance Measures: The amount of offsets reported on returns (per SOI),
as a percent of the amount of Personal Income (per BEA), for the three definitions of offsets, Tax Years
1979-1991

Tax Policy

| control for changesin the values of standard deductions and exemptions through the use
of two variables: FThresholdPct, which is the aggregate filing threshold value'” among all
required returns (estimated from the CPS), expressed as a percentage of Persona Income; and
ChildExemptsPct, which is the aggregate exemption value for all children among all required
returns (estimated from the CPS), also expressed as a percentage of Personal Income. Increased
filing thresholds will decrease the number of returns filed, but it is not clear whether increased
thresholds would affect the FilingRate one way or the other; it may depend on whether those who
no longer need to file have a higher filing rate than those who are still required to file. If filing
thresholds and dependent exemptions have any impact on how much income is reported
(contralling for thefiling rate), that impact islikely to be positive, since the larger these offsets are,
the more income that can safely be reported without paying more tax. FThresholdPct and
ChildExemptsPct should both have a positive impact on OffsetsPct, since these are two of the
most important income offsets.

17 Thefiling threshold for a given return is the amount of total income below which the taxpayer generally does not need
tofileareturn. In most cases, thisis defined as the sum of the standard deduction applicable to the taxpayer plus the value
of personal exemptions to which heis entitled. Persona exemptions include those for the taxpayer and spouse (if filing
jointly), and exclude exemptions claimed for dependents; claiming dependent exemptions requires filing areturn.
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Table 2. Definitions of Explanatory Variables

Variable Numerator Denominator
Tax Policy
FThresholdPct Filing threshold on required returns (CPS) Personal Income (BEA)
Amnesty5 Dummy indicating whether state has had

an amnesty in the last 5 years
MargTaxRate@$15K Marginal tax rate at $15K taxable income

(weighted for married-single mix by state and year)
MargTaxRate@$57K Marginal tax rate at $57K taxable income

(weighted for married-single mix by state and year)
ChildExemptsPct Value of exemptions for children (CPS) Personal Income (BEA)
StateTaxPct State income, property & sales tax revenues Personal Income (BEA)
Burden /Opportunity
AvgBurden Total tax form burden on required returns (CPS) Number of potential returns (CPS)
SoleProps Number of sole proprietors (CPS) Number of potential returns (CPS)
SolePropTFS SoleProps x percentage of non-farm employment

in Trade, Finance & Service sectors
PaidPrep No. of returns prepared by paid practitioner (SOI) Number of returns filed (SOI)
IRS Enforcement
AuditRate Number of district audits started in fiscal year (AIMS) Returns filed in prior tax year (SOI)
IRP_DocRate No. of IRP documents matched against returns Number of potential returns (CPS)
TDI_TotRate Total number of TDI notices issued Number of potential returns (CPS)
RefOffRate Number of refunds offset for outstanding debts Number of refunds

CID_ConvRate

IRS Responsiveness
TPS_CallsPC

TPS_RetPrepPC

Criminal convictions

Number of telephone calls handled by TPS
Number of returns prepared by TPS

Demographics / Economics

Singles
Under30
Over64
PCBirths
AvgPI
AvgPlIgrowth
ExclincomePct
UnemplRate

Number of singles among potential returns (CPS)
Number of potential returns under age 30 (CPS)
Number of potential returns over age 64 (CPS)
Number of births (HHS)

Personal Income (BEA)

Annual growth in AvgPI

Income on potential returns that is not taxable
Unemployment rate (among those 16 and older)

Population, in millions (Census)

Population, in thousands (Census)
Population, in thousands (Census)

Number of potential returns (CPS)
Number of potential returns (CPS)
Number of potential returns (CPS)
Population, in thousands (Census)
Number of potential returns (CPS)

Personal Income (BEA)

Abbreviations: AIMS

BEA
CID
CPS
HHS
IRP
SOl
TDI
TPS

Audit Information Management System (IRS Examination function)
Bureau of Economic Analysis, national accounts (Commerce Department)

Criminal Investigation Division (IRS)
Current Population Survey (Census Bureau)
U.S. Department of Health & Human Services

Information Returns Program, document matching (IRS)

Statistics of Income (IRS)

Taxpayer Delinquency Investigation, nonfiler program (IRS Collection function)

Taxpayer Service function (IRS)
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Figure 4. Marginal Tax Rates: The national trend for two taxable income levels, Singles and Marrieds Filing
Jointly, and the weighted average of the two, Tax Years 1979-1991

Marginal tax rates are difficult to reflect in an aggregate analysis—especially since the tax
rate schedules apply to everyone equally in agiven year. Also, since the average marginal tax rate
for each state population does not by itself reflect the progressivity of the tax rate schedules, or the
possibility that marginal rates have different impacts on the reporting compliance of taxpayers at
different income levels, and since any average marginal rate calculated from filed returns is
endogenous, | developed an aternative way to estimate the impact of marginal rates. Thisinvolved
determining the marginal tax rate for each year from the tax rate schedules (included in the Form
1040 tax package) at two separate levels of taxable income: $15,000 and $57,000, expressed in
constant 1982 dollars.®® These marginal rates saw significant changes over time (see Figure 4),
and varied across states each year due to the widely variable mix of single and married taxpayers
from state to state.’® | constructed a composite marginal tax rate variable for each income level by
weighting the single and married rates by the relative mix of singles and marrieds among potential
18 $15,000 was chosen as a fairly modest income, and $57,000 was chosen because it is the highest level of taxable
income (in 1982 dollars) for which the Single and Married-Joint marginal tax rates were different for each year. |If the

marginal tax rate were the same for these two rate schedules in any year, then we would not observe any variation in the
variable across states for that year.

19 Theratio of marrieds to singlesin a given state typically ranged from 0.6 to 1.2.
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returns (which I estimated from the CPS). (I aso included the percent of singles in the state
population among the demographic explanatory variables to ensure that these marginal tax rate
variables are not smply surrogates for the married-single mix.) As Figure 4 shows, the marginal
tax rate at $15,000 of taxable income remained relatively stable, whereas the rate at $57,000 of
taxable income dropped significantly over the 1982-1991 period of my analysis. It is not
completely clear apriori whether the effect of marginal tax rates is positive or negative; it most
likely depends on how risk-averse the typical taxpayer is relative to the magnitude of other
important tax parameters. Since low-income taxpayers are most likely more risk averse than higher
income taxpayers, however, marginal rates are likely to have more of a positive effect on those
with low income.

Two additiona tax policy variables relate to state taxes. SateTaxPct is the amount of state
income, property, and salestax revenues that were deductible federally, expressed as a percentage
of Personal Income. We should expect this to have a positive impact on OffsetsPct.  Amnesty5
isadummy variable that indicates whether the state has had a tax amnesty? within the five years
up to and including the year in question. Since state and federal tax administration is linked in
many important ways, it is conceivable that the federal government realizes some of the short-term
gainsthat the states have enjoyed following their amnesties. However, it is also possible that
taxpayers reduce their compliance following an amnesty—either because they expect another one
will follow, or becausethey feel they deserve to receive some of the government’s leniency from
which their less compliant neighbors have benefitted. Therefore, it is not clear apriori whether
state amnesties have a positive or a negative impact on federal compliance.

Burden / Opportunity

It seems reasonable to presume that the more complex the tax system becomes, and the
harder it becomes to comply with one’s tax obligations, the more likely people will become
noncompliant—either unintentionally due to confusion, or willfully out of frustration. On the other
hand, the fewer opportunities there are to be noncompliant (e.g., with the introduction of
requirements that payers of certain types of income report this information both to the recipient and
to the IRS), the less noncompliance we should expect. These two factors are actually much the
same: the complexity of thetax system (and therefore the burden associated with complying with
it) arises to a large extent from the various opportunities left open for noncompliance (e.g.,
underreporting business income), and the many mechanisms in the tax system to minimize those
opportunities (e.g., detailed forms and schedules, complicated rules, and lengthy instructions).
Moreover, what is complexity to one (e.g., itemized deductions) may be opportunity to another.

Recognizing that business income among individuals presents both tax-paying complexities
and opportunities, | have included two variables: SoleProps, the percent of potentia returns
having non-farm sole proprietor income (per the CPS); and SolePropTFS, an interaction term
between SoleProps and the percent of nonfarm employment in the Trade, Finance, and Services
sectors. Sole proprietors generally keep afairly visible public profile, and thus may find it difficult
to hide from the IRS s notice. However, dealing largely in cash and “moonlighting” may provide
many entrepreneurs—especialy in the Trade, Finance, and Services sectors—the opportunities to
evade taxes by not filing or by not reporting al of their income. It is not clear whether SoleProps
should have a positive or negative impact on compliance, but we should expect SolePropTFS to
have aless positive, or even negative, impact compared with SoleProps.

20 By 1991, 33 states had conducted some form of amnesty. Virtually all of these waived some or all penalties associated
with nonfiling if a delinquent return were filed within a specific time period. Many amnesties also focused on accounts
receivable.
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The extent to which taxpayers pay others to prepare their returns has been related to
compliance before, and it seems appropriate to control for it. It is not obvious, however, whether
paid tax practitioners improve reporting compliance (say, by asking their clients if they had any
extraincome from easy-to-forget sources, or by avoiding misunderstanding as to what offsets are
available to their clients, and how to calculate them), or whether they reduce the amount of net
income reported (say, by pointing out legal tax avoidance strategies open to their clients).

A variable that has not been related to compliance before is the burden associated with
getting, learning how to use, completing, and filing the various required tax forms and schedules.
This“burden” was estimated by an IRS study conducted in response to the Paperwork Reduction
Act. Estimates of the burden (measured in hours) associated with each form and schedule have
been published in the Form 1040 tax package in the most recent years, and | have applied the same
methodology to develop estimates for the earlier years. (These estimates are tabulated in
Appendix F.) | then multiplied these burden estimates for each form and schedule by the number
of corresponding forms and schedules required to be filed, which | estimated from the CPS (see
Appendix F for details on the logic employed). | then derived AvgBurden by dividing this total
burden estimate for the state and year by the corresponding number of potential returns indicated
by the CPS. (I use potential returns instead of filed or required returns because an increase in
the filing threshold could easily increase the average burden among the remaining required returns,
but should be considered a burden reducer.) We should expect this burden to decrease filing
compliance, as well as the reporting of offsets, since the hassle associated with maintaining the
correct records and completing the paperwork can only diminish taxpayers willingness to file
returns and to claim offsets to which they might be entitled. It isnot clear apriori what impact
burden might have on income reporting compliance, though the “hassle factor” could have a
negative effect.

| RS Enfor cement

The primary enforcement variable thought to influence voluntary compliance is the audit
coverage rate—the percentage of returns audited. Presumably, if taxpayers respond to the
deterrent effect of audits, they (subjectively, at least) try to estimate their chances of being audited.
This probability depends both on what they report on their returns (making the audit rate
endogenous with compliance) and on the prevailing level of audit resources in their area
Traditionally (in IRS reports, and therefore in academic research), the latter concept has been
expressed as an average audit coverage rate, which is usually defined as the number of audits
closed ina given fiscal year divided by the corresponding number of returns filed in the prior
calendar year. Since the length of audits varies widely, and is often longer than one year, the
traditional coverage rate concept does not accurately reflect the average percentage of returns filed
inagiven year that are eventually audited. That is better captured by the percentage of audits
darted in a given year, which has never been used in an analysis of taxpayer compliance. It is
possible, however, that audits send different signals to the general population when they are started
compared with when they are closed. For example, the message that gets “rippled” to friends and
neighbors when an audit begins presumably focuses on the fact of the audit, and may shape their
perception of their own likelihood of getting audited. In contrast, the message communicated
when an audit ends probably has more to do with the quality of the audit, and may shape others
perceptions more of the consequencesof the audit (good or bad) than of its likelihood. Including
both audit measures—which are obviously highly correlated—however, introduces the problem
of multicollinearity into the analysis, so | have included just the audit start rate alone, since it
displayed the greater predictive power.?

21 My definition includes only the person-to-person audits conducted by the district offices; it excludes the simple
correspondence audits conducted by the service centers.
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Many have observed that over the last two decades voluntary compliance seems to have
fallen concurrent with adecline in the audit coverage rate. However, as shown in Figure 5, much
of the decline in conventional, labor-intensive audits has been accompanied by a very significant
risein IRS sability to detect noncompliance through the use of automated matching of third-party
information documents with tax returns in its Information Returns Program (IRP). We ought to
control for this shifting of enforcement resources, since taxpayers may not perceive much of a
difference between getting caught by a person and getting caught by a computer. For this reason,
some recent analysis® has included the number of computer-generated notices to taxpayers (called
CP-2000's) arising from such mismatches. | do not think that that is the correct variable,
however. The deterrent effect of the IRP document matching program is achieved when taxpayers
believe that virtually every mismatch will be detected and pursued. It is not the number of
mismatches found that reflects the level of enforcement, but rather the number of documents
actuallymatched. In fact, in recent years, the reporting of wage, salary, interest and dividend
income has steadily improved while the number of mismatches has generally declined.
Compliance has improved in these areas because taxpayers have increasingly understood that
virtualy al mismatches will be detected (a“coverage rate” approaching 100 percent); the number
of mismatches has fallen as a result. Therefore, | have included the average number of IRP
documents processed per potentia return [IRP_DocRate] as an explanatory variable. (As with
AvgBurden, this is divided by the number of potential returns, since IRP documents are
submitted even for those who have no filing obligation, we should not compare the number of IRP
documents with only the required returns.) Since one of the uses of these documentsis to identify
nonfilers, the more IRP documents that are processed, the greater the likelihood that a potential
nonfiler will chooseto file. Although the overall impact of IRP has been to improve the reporting
of income, aswell, it is not clear what impact new types of IRP documents have had in the recent
past. Their positive deterrent may be mitigated somewhat by a“What the IRS doesn’t know won't
hurt them” type of mentality. That is, taxpayers could improve their reporting of 1RP-covered
income types, but reason that income not reported to IRS is easy to conceal. The more that
taxpayers are aware of the limits of IRS knowledge, the more opportunity they have to underreport
their income.

| am not aware of any other study that has attempted to measure the impact of three other
IRS enforcement programs. Thefirst, the Taxpayer Delinquency Investigations (TDI) program, is
specifically targeted toward nonfilers. Based on either the presence of sufficient |RP-detected
income without a return having been filed (known as the “IRP-Nonfiler” program), or on the
absence of a return from someone who had filed the previous year (known as the “ Stopfiler”
program), IRS issues up to four TDI notices to potential nonfilers. If the notices do not yield the
required returns, amore-intensive investigation may be conducted by the IRS Collection function.
TDI_TotRate includes al such noticesissued by state and year, and we should expect that this has
apositive effect on the FilingRate.

Most of the effort of IRS's Criminal Investigation Division (CID) isintended to improve
voluntary compliance by catching and prosecuting tax fraud cases. This can improve compliance
in two ways. either as a deterrent among those tempted to defraud the government, or as an
encouragement to the general population (to the extent that they don’t want to see criminals go
scott-free). It is possible, however, that the latter effect primarily works in reverse; that is,
criminal convictions might not improve compliance, but the lack of them might erode compliance.
Since one of the primary mechanisms for influencing the genera population by CID activitiesisthe
publicity surrounding the cases—especially if convictions result—lI have included
CID_ConvRate which | have defined as the number of criminal convictions obtained per million
people in the population.

22 For example, an early draft of Dubin, Graetz and Wilde (1990).
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Figure 5. IRP and Audit Coverage Trends: The number of IRP documents processed per potential return,
and the audit start rate, 1980-1991

Thethird IRS enforcement activity unique to this study involves not paying some or al of a
refund to ataxpayer in order to satisfy delinquent child support payments, or some other debt. |
have included RefOffRate, which is the percentage of refunds offset in this way. It seems likely
that if ataxpayer has such adebt, heislikely to find waysto avoid being offset in the future (such
as by adjusting his withholding, not filing altogether, or both) if he has been offset once, or if he
hears of others getting smaller refunds than they had claimed.

| RS Responsiveness

One of the most significant contributions of this study is a better understanding of the
extent to which IRS responsiveness to taxpayer needs influences voluntary compliance. To my
knowledge, this has not been studied before. Unfortunately, reliable and consistent measures of
such responsiveness have generally not been maintained by IRS for very long. In most cases,
only one or two years worth of data are available. However, | have compiled data for two
important types of Taxpayer Service (TPS) activities: the number of telephone calls handled per
thousand people in the population [TPS CallsPC], and the number of returns TPS helps to
prepare, also per thousand people in the population [TPS RetPrepPC]. We should expect
TPS RetPrepPC to contribute positively to both filing and reporting compliance. The impact of
the telephone calls is somewhat ambiguous, however. Since these calls are amost always initiated
by taxpayers, the ones who choose to call are are probably not representative of the overall
population. Taxpayers call for two mgjor reasons. seeking information about the administrative
progress or status of their account, or seeking clarity on some substantive tax law issue that they
face. Generally, a pleasant experience with the IRS (e.g., getting the correct answers in a
reasonable amount of time) ought to contribute to higher voluntary compliance, but since the
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guantity of phone calls is not aways related to their quality, the likely impact of the calls is not
straightforward. There are two additional factors that add uncertainty: (1) the people who ask the
IRS substantive tax law questions are likely to call because they are generally compliant, and will
tend to seek the correct answer rather than not call and take a risk, and the answers to their
guestions might either be in their favor or not; and (2) the number of calls answered does not
always relate to the number attempted, but not answered, or to the number of times a taxpayer had
to try before being served. Including both of these TPS variables, however, could shed important
light on the impact that these activities have.

Demographics and Economics

It is probable that a variety of demographic and economic factors help to shape an
individual’s tax compliance behavior. Other factors help to control for fluctuations in the
dependent variables (specifically Personal Income in the denominator of the reporting compliance
measures) that are not related to compliance.

The demographic variables include the prevalence of singles as percent of potentia returns
[Sngles], the percentage of potentia returns in young and old age categories [Under30 and
Over64], and the number of births per thousand in the population [PCBirthg. Marital status has
important tax implications, and is likely to be negatively correlated with compliance. The two age
categories included tend to have lessincome, but it is not obvious whether they contribute to higher
filing compliance. The per capita birthrate may be related to people’ s present satisfaction level and
to their optimism about the future. 1f so, it may be related to better compliance.

The economic variables include: the level and rate of growth of Personal Income [AvgPI
and AvgPlgrowth, respectively]; a measure of the income included in Personal Income, but
excluded from taxable income [ExclIncomePct]; and the unemployment rate among those age 16
and older [UnemplRatg. AvgPIl and AvgPIgrowth control for income differences across states,
which must be done through the inclusion of independent variables in the FilingRate equation.
(Recall that the three reporting compliance measures are divided by Personal Income, so including
Personal Income on the right-hand side of these equations would introduce non-linearity with
respect to income, which may or may not be realistic.) ExclincomePct controls for fluctuations in
Personal Income (and therefore in the income reporting compliance measures) related to sources of
income not reported on income tax returns—such as the income of those not required to file,
veterans' benefits, and child support payments—and should therefore have a negative sign.
Finally, a high unemployment rateislikely to cause taxpayers to become less compliant; to the
extent that they have less disposable income, they are more likely to cut corners on their taxes—or
maybe not even file at al.

2.2 Estimation Approach

Three important complexities had to be addressed in order to estimate successfully the
impact of these various potential determinants on voluntary compliance. The first arose from the
panel structure of the data (atime series of cross sections). The second dealt with the endogeneity
of audit rates. The third involved the problem of accounting for changes in the rules as to what
income should be reported and what offsets could be claimed.
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2.2.1 Pand Data

In the standard regression model, the unexplained error term is assumed to vary randomly
across all observations. With a cross-sectional and time-series panel structure, however, certain
left out (perhaps unmeasurable) variables may vary cross-sectionally (i.e., across states in this
study), but not over time (such as cultural factors), while other variables may vary over time, but
not across states (such as features of the tax law). The effects of these left-out variables are
captured in the error term, which is no longer random across all observations. The accepted
econometric approach in such cases is to assume that the error term is made up of components:
one varying only across individuals (i.e., states), reflecting the “individual effect;” sometimes
another component that varies over time, but not across individuals, reflecting a “time effect;” and
then the usual error term, varying randomly across all observations. Pioneering work applying
this technique to economic problems include Kuh (1959) in estimating investment equations,
Mundlak (1961) and Hoch (1962) estimating production functions, and Balestra and Nerlove
(1966) on demand functions.

The existence of such individual and time effects can be determined from a simple analysis
of variance examination of the residuals obtained from the standard regression that assumes no
error components. Such a test on my data reveals a very significant presence of both individual
(i.e., state) and time effects.

There are two principal ways to model these error components. One is to view them as
“fixed effects’ for each individual (state) and time period (year). Under this assumption, the
effects are not only unique to each state or time period, but they are constant, or “fixed.” If a
separate regression of the same equation were estimated for each state on its own, al of the
estimated parameters would be identical for each state, except for the constant term; the “individual
effect” would appear in combination with the overall constant term, making the constant vary
across states. The other possibility is that the individual effect is random rather than constant.
Under the “random effects’ assumption, all components of the error term (the individual effect, the
time effect, and the remaining disturbance) are distributed with a mean of zero and a constant
variance. However, the variance of the individual effect is unique to each individual (state), and
the variance of the time effect is unique to each time period (year), while the variance of the
remaining disturbance is common across al individuals and time periods.

Fixed Effects vs. Random Effects

Which is the best way to model the error term? Two considerations have led me to choose
the fixed effects model. First, the random effects approach is best suited when the panel consists
of individuals tracked over time who are representative of a much larger population. But if the
individuals are the population o