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Foreword

This edition of the IRS Research Bulletin (Publication 1500) features selected papers from the IRS-Tax
Policy Center (TPC) Research Conference “New Perspectives on Tax Administration,” held at the Urban
Institute in Washington, DC, on June 22, 2011. As in prior years, conference presenters and attendees
included researchers from all areas of the IRS, officials from other government agencies, and academic
and private sector experts on tax policy, tax administration, and tax compliance. However, this year’s
conference took on an exciting new format. For the first time, the IRS partnered with a nonpartisan tax
research organization to host the annual research conference. More people could participate because of
the TPC broadcast video of the proceedings live over the Internet and the videos were archived on their
Web site. Online viewers participated in the discussions by submitting questions via e-mail as the ses-
sions proceeded.

The conference began with welcoming remarks by Eric Toder of the Tax Policy Center and Rosemary
Marcuss, the IRS Director of Research, Analysis, and Statistics. They were followed by comments from
IRS Commissioner Doug Shulman. Mr. Shulman expressed his appreciation for the role of good research
in effective tax administration and thanked the TPC for helping to host this conference. He concluded
his remarks by answering a few questions from the audience.

The remainder of the conference included sessions on the impact of service on compliance, individual
compliance behavior, estimating the tax gap, and new disclosure and regulation issues. The lunchtime
keynote address was by David Walker, founder of the Comeback America Initiative. He outlined the se-
riousness of the nation’s fiscal challenges and offered several principles to guide potential solutions.

We trust that this volume will enable IRS executives, managers, employees, stakeholders, and tax ad-
ministrators elsewhere to stay abreast of the latest trends and research findings affecting Federal tax ad-
ministration. We also hope that the research featured here will stimulate improved tax administration
and additional helpful research.



iv IRS Research Bulletin

Acknowledgments

The IRS Research Conference was the result of substantial effort and preparation over a number of
months by many people. The conference program was assembled by a committee representing research
organizations throughout the IRS. Members of the program committee included: Alan Plumley, Ted
Black, John Guyton, Rahul Tikekar, Cheryl Wagner, and Leann Weyl (National Headquarters Office of
Research); Melissa Laine (Office of Program Evaluation and Risk Analysis); Charles Day, Kim Henry,
and Barry Johnson (Statistics of Income); Alex Turk (Small Business and Self- Employed); Dawn Fitzelle
(Tax Exempt and Government Entities); Kate Burke (Wage and Investment); Carol Hatch (Taxpayer
Advocate); Davy Leighton (Criminal Investigation); and Charles Boynton (Large and Midsize Business).
In addition, Blake Greene from the Tax Policy Center oversaw numerous details to ensure that the confer-
ence ran smoothly.

This volume was prepared by Lisa Smith, Paul Bastuscheck, and Camille Swick (layout and graphics)
and Martha Eller Gangi (editor), all of the Statistics of Income Division. The authors of the papers are
responsible for their content and views expressed in these papers do not necessarily represent the views
of the Department of the Treasury or the Internal Revenue Service.

We appreciate the contributions of everyone who helped make this conference a success.

Janice M. Hedemann
Director, National Headquarters Office of Research
Chair, 2011 IRS-TPC Research Conference



IRS Research Bulletin

New Perspectives on Tax Administration:
An IRS-TPC Research Conference

Contents

FOT@WOTA ... ettt et ettt e e et et e et e et e e e et e e e e e e e ee et e e et e e e e e e e e eeeee e e e et eeaas iii

1. Impact of Service on Compliance

< Some Effects of Tax Information Services’ Reliability and Availablity on Tax Reporting Behavior,
Christian Vossler, Michael McKee, And MICHAEL JONES ........c.veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeen e

< 2009 Multi City Study of the Effect of Assistance on Compliance,
Tiffanie N. Bruch, David C. Cico, and Saima S. MeRmOOd ...............c.ccovviueueeioinininnnicecceeteeeeeenae

< Predicting Aggregate Taxpayer Compliance Behavior,
Alan Plumley, Brian Erard, and Derek SNAIdQUS ..............cccccoivioiiiiiinniniiicceeeese e
2. Individual Compliance Behavior

< Comparing Student and Non-Student Reporting Behavior in Tax Compliance Experiments,
James Alm, Kim M. Bloomquist, and Michael MCKEe ...............cccccccouovmmeieuceiiininneeieieeeceteeeeeeeeeneaes

< Reconsidering the Deterrence Paradigm of Tax Compliance,
MATK D. PRIITIPS ..ottt sttt b bttt et benas

3. Estimating the Tax Gap

< The Practicality of the Top-Down Approach To Estimating the Direct Tax Gap,

IVIATCUS RUDTIL .o ettt e e et e et e e e et e st e et e e e e et e et e e et e s e e e s e e esaeeenneseneas 109

« The Individual Income Reporting Gap: What We See and What We Don't,

Brian Erard and JONATRAN FEINSEEIN .......oeeeeeeeeeeeeeeeeeeeee et e e e et e et e e e e e e et e et eeeeeeeeeeeeeeseeeeseane s 129

< The Income Tax Position of Persons Not Filing Returns for Tax Year 2005,

Joshua Lawrence, Michael Udell, and Tiffany YOUNG ...........cccccccccoivinnnnieeceiininneeieieeecees e 143



vi IRS Research Bulletin

4. New Disclosure and Regulation Issues

< Use of Assets in Large and Mid-Size Corporations: An Econometric Analysis of the Manufacturing
Sector Using Schedule M-3 Data,
George Contos, John Guyton, Jean LaVelle, and Deborah MYyers..............ccccccccveeeinvrseuceeecininirneeeneneens 159

< Sunshine and Shadows on Charity Governance: Public Disclosure as a Regulatory Tool,
EVIYIL BEOY ..ottt e 175

5. Appendix

% CONTEreNCE PrOZIAIN......cuiiiiiiiieiicieieteiet ettt ettt 209



1

V

Impact of Service on Compliance

Vossler ¢ McKee 9 Jones
Bruch € Cico € Mehmood
Plumley € Erard € Snaidauf



Some Effects of Tax Information Services
Reliability and Availability
on Tax Reporting Behavior'

Christian Vossler, University of Tennessee; Michael McKee, Appalachian State University;
and Michael Jones, Bridgewater State University

tinue to be a primary tool in the tax authority’s arsenal. However, many tax agencies are exploring

complementary instruments of which one is the provision of information and assistance services to
taxpayers. This revised paradigm recognizes that tax administrators have a role as facilitators and a provider
of services to taxpayer-citizens. Almost everyone agrees that the personal income tax system in the U.S. is
complex. It is counterproductive to make information resolving the complexity costly to obtain and/or unreli-
able.” Further, the “service” paradigm for tax administration fits squarely with the perspective that emphasizes
the role that social norms play in tax compliance (Feld and Frey, 2002).

r I Y 0 “encourage” correct tax reporting it is likely that enforcement effort, audits and penalties, will con-

The effect of such service programs on tax reporting is an open empirical question but intuitively, more
reliable and available service programs will be more likely to positively affect tax reporting behavior. Testing
such a proposition requires an analysis of individual-level data under alternative information service settings.
While some changes in the service programs have been undertaken in the past, there is not a full spectrum of
such programs in existence and so field data are incomplete. Just as important, even for taxpayers that undergo
a full audit, the determination of tax liability is vulnerable to audit error.

As an alternative to analyzing field data, our research utilizes controlled laboratory experiments with
human decision makers and salient financial incentives. Within the laboratory, we determine (hence, know)
the true tax liability, and then identify the effects of information services by systematically varying the setting
across groups of players. In particular, our experimental design varies the degree of accessibility and accuracy
of information services. Our design allows us to observe both the tax reporting behavior as well as the pro-
pensity of the taxpayer to obtain information by making information acquisition a (sometimes costly) choice.

Experimental Design and Treatments

Our experimental design includes many of the fundamental elements of the voluntary reporting system of
the U.S. individual income tax. In each decision period of the experiment, participants earn income by per-
forming a task and self-report their tax liability to a tax authority. Tax liability is (possibly) uncertain, and is a
function of earned income, the tax rate, and tax credits applied. If an audit occurs, unreported taxes are discov-
ered without error. If the participant has evaded taxes both the unpaid taxes and a penalty are collected. The
participant’s earnings for the decision period, which are denominated in “lab dollars”, are her earned income
less taxes paid (and penalties, if applicable). The overall earnings for the experiment are the sum of the lab dol-
lars earned over all decision periods multiplied by a common (and known) lab to US dollar exchange rate. We
discuss further the details of the experiment below.

In each period of the experiment, participants earn income based upon their performance in a simple
computerized task, in which they are required to sort numbers into the correct order. Those who finish the
task the fastest earn the highest income of 1500 lab dollars for the period, those who finish in the middle of
pack earn 1250 lab dollars, and the slowest earn 1000 lab dollars. Participants are presented information about
the distribution of group earnings to ensure that they believe the relative nature of the earnings. The earnings
task is the only source of interaction and payoff interdependence; the design implements a blind setting among
the participants.
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After earning income, participants are presented with a screen that informs them of the earnings informa-
tion and the tax policy parameters (tax rate, audit probability, and penalty rate) which are fixed throughout the
experiment.’ The decisions the participants make in the period are whether to request an information service
(if one exists) and how much to claim in tax credits. Although other institutional details are embedded in the
design (e.g. tax rate, taxable income, etc.), and in particular the tax form, the participant can only manipulate
her tax liability through her credit reporting choice. As there are penalties for tax under reporting if audited,
and foregone earnings associated with over-paying taxes, there is value to resolving any uncertainty regarding
the tax credit. The expected tax credit starts at 1000 for an income of zero and declines at a rate of 0.5 for each
additional dollar of income. The amount of the credit is high relative to the initial tax liability so that the credit
decision is financially salient.

We implement uncertainty in the credit by placing uniform distributions around the expected credit
amounts, and then randomly drawing from the distributions to determine the true credit amounts. In par-
ticular, the true credit amount can be anything in the range of the expected credit plus or minus 100%. With
uncertainty, prior to making a credit choice or acquiring information (if possible), each participant sees the
supports of the uniform distribution that coincides with her income. If an information service is available,
participants can acquire the information with the click of a button.*

The participants are informed of the audit probability and the penalty rate, and know these values with
certainty. In all sessions we fix the tax rate at 50% of earned income, the audit probability at 30%, and the pen-
alty rate at 300% of unpaid taxes. Our audit rate is much higher than actual full audit rates in the United States.
However, the IRS conducts a range of audits, and for many types of audits the actual rates are quite high.> The
penalty rate is consistent with penalties imposed by the IRS for tax underreporting. Enforcement effort is held
constant since the effects of enforcement efforts have been widely investigated and we only need this effort to
be salient in the current setting to give value to the information that resolves tax liability uncertainty.® Table 1
reports the key parameters of the experiment.

Participants are able to revise their credit decision prior to filing their return, and the tax form updates
their tax liability as the claimed credit is revised. Thus, they can observe the potential changes in their reported
tax liability for each potential reporting strategy they investigate. A timer at the bottom of the tax form counts
down the remaining time. The participants are allowed 90 seconds to file and the counter begins to flash when
there are fifteen seconds remaining. Thus, the process in the lab mimics that by which a taxpayer may well
conduct different calculations in the time prior to actually filing her taxes (whether he or she uses one of the
available tax software programs or simply does the tax return by hand). If an information service is available,
this can be requested at any time.

Audits are determined by the use of a “virtual” bingo cage that appears on the computer screen. A box
with blue and white bingo balls appears on the screen following the tax filing. The ratio of blue to white balls
determines the audit probability. The balls begin to bounce around in the box, and after a brief interval a door
opens at the top of the box. If a blue ball exits, the participant is audited; a white ball signifies no audit. The
audit applies only to the current period declarations, not to previous (or future) periods. The computer auto-
matically deducts taxes paid and penalties (if any are owed) from participants’ accounts.

When an audit occurs, the true value of the credit is used to determine taxes owed. The individual’s
declarations are examined. If the individual has under-reported her tax liability, she must make up for the
difference as well as pay a penalty. If an individual has over-reported their tax liability no over payments are
returned to the individual.” Tax revenues and any penalties paid are not distributed to the participants; tax col-
lections are not used to provide a public good in order to ensure that the participants focus on the individual
income disclosure decision and not on any public good provision decision. After the tax return is filed and an
audit (if any) is determined, participants see one final screen that summarizes everything that happened dur-
ing the period. This process is repeated for a total of 20 paid rounds, but to minimize potential end-of-game
effects the number of rounds is not disclosed.
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Participant Pool and Detailed Procedures

The experiments were conducted at dedicated experimental laboratories at the University of Tennessee and
Appalachian State University, which both utilized the same software and experimental protocol, and have sim-
ilar computer networks. The participant pools included students and non-students (university staff, mostly).*
Student and non-students participated at separate times, and the lone difference in student versus non-student
sessions is that the latter utilized a lower lab dollar to US dollar exchange rate (375 to 1 versus 750 to 1) in order
to reflect the higher opportunity cost of participation. Recruiting was conducted using the Online Recruiting
System for Experimental Economics (ORSEE) developed by Greiner (2004). Databases of potential partici-
pants were built using announcements sent via email to university students and staff. Registered individuals
were contacted, via email, and were permitted to participate in only one tax experiment.® Only participants
recruited specifically for a session were allowed to participate, and no participant had prior experience in this
experimental setting. Methods adhere to all guidelines concerning the ethical treatment of human partici-
pants. Earnings averaged $25 for student participants and $45 for non-students. Sessions lasted between 60
and 90 minutes. A total of 730 participants took part in these sessions.

The experiment session proceeds in the following fashion. Each participant sits at a computer located in a
cubicle, and is not allowed to communicate with other participants. The instructions are conveyed by a series
of computer screens that the participants read at their own pace, with a printed summary sheet provided and
read aloud by the experimenter (see Appendix for an example). Clarification questions are addressed after the
participants have completed the instructions and two practice rounds. The participants are informed that all
decisions will be private; the experimenter is unable to observe the decisions, and the experimenter does not
move about the room once the session starts to emphasize the fact that the experimenter is not observing the
participants’ compliance decisions. This reduces, to the extent possible, peer and experimenter effects that
could affect the decisions of the participants. All actions that participants take are made on their computer.
After the 20 paid decision periods, participants are asked to fill out a brief questionnaire which collects basic
demographics including information on tax reporting experience. Payments are made privately at the end of
the session.

Treatments

We employ a between-subjects design, where the treatment variables across sessions are the presence/absence
of an information service, the quality of the service if provided, and the cost of obtaining the information.
These are held constant throughout a session. There are five basic treatments (see Table 2). The first (T1) is
a treatment with certain tax liability, which we use as a baseline for comparison against uncertain informa-
tion treatment. In this treatment, participants are automatically given information on their true credit. In the
second treatment (T2), the individual’s tax credit is uncertain and there is no information service available.
This establishes a second baseline for comparison. In the remaining three treatments, there is an information
service available. The status quo in the information service treatments, i.e. if the information service is not
utilized, is identical to the uncertainty baseline.

The “perfect” information service reveals the true credit with certainty (T3). Under the other two informa-
tion service types, the service is imperfect in the sense that up to two possible credit amounts can be provided
and each amount has a 50% chance of being correct. Specifically, under the “simultaneous” information service
treatment (T4) the authority simultaneously provides two credit amounts, one of which is the truth while the
other is a decoy. With the “sequential” information service (T5), the participant can make up to two informa-
tion requests and with each request is delivered one possible credit amount. If two requests are made, then
the simultaneous and sequential services reveal the same information. However, the sequential information
treatment leaves the possibility that only one credit amount is delivered, in which case it still has the same 50%
chance of being the truth.

To assess the value of information services, we vary (between sessions) the cost to acquire information in
the information service treatments (see Table 1). The three cost levels are $0, $50 and $100 for the perfect and
the simultaneous information settings. For the sequential setting, these costs are halved and assessed sepa-
rately for the two sources.



6 Vossler, McKee, and Jones

Testable Hypotheses

To derive testable implications based on economic theory, we draw heavily from the theoretical model derived
in Vossler, McKee and Jones (2010). In particular, the experimental game described above represents a spe-
cial case of the theory, one in which the taxpayer makes a decision on a single “line item” and the taxpayer is
required to file a return. With our experimental parameters, assuming risk neutrality, when the true credit is
certain the taxpayer will optimally choose to report truthfully. When the credit is uncertain, for all levels of
earned income, the taxpayer will over-claim the credit. The extent of the deviation from truthful reporting in-
creases with the level of uncertainty. As those with the lowest income have the widest range of possible credits,
theory suggests the highest relative amount of over-claiming for these individuals. Point predictions from the
theory have that it is optimal to over-report the tax credit by 333 lab dollars for those with earned income of
1000, over-report by 250 for those with an income of 1250, and over-report by 167 for those with an income of
1500.

Tying in the imperfect information service, when the uncertainty is reduced to two possible credit out-
comes, the optimal decision is to report one of the two possible amounts. With our chosen parameters it is op-
timal to choose the higher of the two amounts. Intuitively, it is not optimal to choose something in the middle
of the two amounts as, in expectation, you forego an allowable credit and pay a larger penalty. Theoretically,
although the information is nevertheless valuable to the player, tax underreporting is actually higher with two
information sources than in the case of no information (i.e. the base uncertainty situation). This is a general
theoretical result that does not depend on our choice of parameters. Intuitively this is driven by the fact that
under full uncertainty one’s decision is driven by the expected value of the underlying credit distribution -
which is the true credit—, whereas the higher (lower) of the two draws is away from the truth on average. But,
to be clear here, the information is valuable to the player.

The decision of whether to request the information service(s) to resolve (some) uncertainty is driven
by the value of information. Theoretically, and quite intuitively, the taxpayer’s willingness-to-pay (WTP) is
increasing in the level of uncertainty as well as the accuracy of the information. In the context of the experi-
mental design, those with lower incomes face a larger range of uncertainty and, ceteris paribus, have a higher
WTP for information.” Further, knowing the true credit is more valuable than receiving two possible amounts
only one of which is correct.” In terms of point predictions, since information has value, in all situations in-
formation should be requested when it is free. At the other extreme, in all situations no information should be
requested at our highest cost amount of 100 (or 50 for one imperfect information source). At the middle cost
amount, those at the lowest income level should request the information (imperfect or perfect), at the middle
income level it is beneficial to request perfect information, and it is not beneficial for those with high income
to request information.

The main testable implications of the theory are summarized below as formal hypotheses:
Hypothesis 1. The level of tax underreporting is higher when tax liability is uncertain.

Hypothesis 2. Tax underreporting increases with the level of uncertainty (i.e. decreases with income)
Hypothesis 3. Tax underreporting decreases when information services are provided.

Hypothesis 4. Tax underreporting decreases when information service quality improves.

Results of the Data Analysis

In the analysis that follows, we largely let the data “speak” by specifying OLS regression models that simply al-
low the mean outcome to differ across unique experiment scenarios. As such, the purpose of the regression is
largely to estimate appropriate standard errors for the means and to facilitate hypothesis testing. On this note,
to control for possible heteroskedasticity and autocorrelation of unknown form, we use robust standard errors
with clustering at the participant-level. Further, heteroskedasticity and autocorrelation robust ¢ and F statistics
are used when evaluating hypotheses. To more parsimoniously illustrate some key patterns in the data, we also
estimate models that implement some additional structure.
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Tables 3-5 present three models using the credit decision data.”” In all models we use as the dependent
variable the difference between the credits claimed on the tax form and the expected amount of the credit.
Formulating the dependent variable in this way allows the model parameters to be interpreted as the average
amount of tax underreporting. The expected credit depends upon treatment conditions and is measured from
the perspective of the participant.” That is, in our baseline certainty treatment or when perfect information is
obtained in Treatment 3, the expected credit is simply the true credit. In uncertainty treatments where no in-
formation is acquired, the expected credit is simply the midpoint of the uncertainty interval. When two sourc-
es of information are obtained in Treatments 4 and 5, the expected credit is the average of the two. Finally, with
one (imperfect) information source, the expectation is simply the average between the information draw and
the midpoint of the uncertainty interval.

Model I estimates the average level of tax underreporting separately by each income level and each treat-
ment. Model II extends the analysis to allow the average level of underreporting to be based on whether an
information service was acquired and, if so, the type of service. To accomplish this, we define four new experi-
ment “conditions”. The first includes observations from information service treatments where information was
not acquired (“No Information”). The remaining three correspond to observations where information was
acquired: “Perfect Information” is associated with Treatment 3; “Two Information Sources” is associated with
Treatment 4, and those in Treatment 5 who sequentially requested information from both sources; and “One
Information Source” is associated with Treatment 5 for those who obtained one of the two available services.
Finally, the main effects of income and information cost (where relevant), are estimated by experiment condi-
tion in Model III.

One prominent effect, as evidenced by all models, is that the tax underreporting is increasing in income (i.e.
decreasing with the degree of uncertainty). This is in the opposite direction predicted by theory (Hypothesis
2), but consistent with our earlier findings in a related experiment (Vossler, McKee and Jones, 2010). A second,
basic implication of the theory is that the presence of uncertainty increases tax underreporting (Hypothesis
1). Comparing our certainty and uncertainty baselines, there is weak evidence of this effect. Underreporting is
roughly 60 to 70 lab dollars higher for all income levels, but this difference is only marginally significant at the
middle income level (p-value=0.08; based on Model I or II). Inconsistent with Hypothesis 3, levels of under
reporting do not differ based on the quality of the information service. In particular, there are no statistical
differences across the three information service conditions, either by income level (Model II: p=0.83 @1000;
p=0.55 @1250; p=0.36 @1500) or, based on the main effects specification, we fail to reject the null hypothesis
of equal intercepts, income effects and cost effects across the three conditions (Model I1I: F , =1.39; p=0.22).
Further, even with all participants pooled regardless of whether they acquired information, there are no differ-
ences across Treatments 3, 4 and 5 (Model I: p=0.78 @1000; p=0.77 @1250; p=0.41 @1500).

Our most important findings are that information services decrease tax underreporting for those that
acquire the information and—even though services are acquired roughly 58% of the time—for the service
treatments as a whole (i.e. Hypothesis 4 is supported). The joint finding is most important since information
acquisition is a choice, and it could simply serve to sort the players into inherently compliant and non-compli-
ant groups—with the overall effect of information being a wash. Model II illustrates that those who access the
information service have the lowest levels of underreporting. In fact, those receiving information under report
roughly 80%, 70% and 60% less, across the respective income levels, as compared to those in the uncertainty
baseline. The differences in tax underreporting levels is statistically significant beyond the 5% level between
any of the three information service conditions and the certainty baseline, uncertainty baseline or no infor-
mation condition (at any income level). Also evident from Model II, participants in the information service
treatments who do not acquire information (i.e. the “No Information” subgroup) tend to have reasonably high
levels of underreporting, albeit similar to the levels of underreporting in the uncertainty baseline.

Model I supports the finding that there is overall less tax underreporting in the information service treat-
ments. Comparing Treatments 3, 4 and 5 with the uncertainty baseline suggests overall tax under reporting
is cut in half. In eight of the nine possible cases, underreporting is significantly different—and lower—for the
information service treatment relative to the uncertainty baseline. The lone exception is when comparing
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Treatment 4 and the uncertainty baseline at the high income level, where the effect is in the expected direction
but marginal (t=1.62; p=0.11). We summarize the results based on our analysis of the credit decision succinctly
below:

Result 1. Tax underreporting decreases with the level of uncertainty (i.e. increases with income).

Result 2. The quality, as measured by accuracy, of the information service has no effect on tax
underreporting.

Result 3. Those who acquire information underreport significantly less than those who do not. Further,
unconditional on whether the information service was acquired, the availability of information services
has the overall effect of reducing tax underreporting.

Concluding Remarks

Our most important finding is that, as predicted by economic theory, the provision of information—even
when the quality is low—significantly increases tax compliance. Other hypotheses are not fully supported by
the data and undoubtedly more about taxpayer behavior will be revealed through a more intricate data analy-
sis. We have not yet investigated subject pool effects for these treatments but other work using data from simi-
lar experimental settings suggests that observed behavior is broadly consistent across pools (Alm, Bloomquist,
and McKee, 2011)." Further research is being undertaken with the data reported in this paper to investigate
the decision to acquire information as well as the factors affecting the propensity to take a second “draw” in
the sequential information setting.

When the tax system is complex taxpayers are predicted to respond positively to the provision of informa-
tion services that reduce the costs of computing true tax liabilities. The results reported here demonstrate that,
first, with tax uncertainty the level of underreporting increases, second, when information services are provid-
ed the level of underreporting is lowered, and third, that the aggregate level of underreporting is lowered even
when only a fraction (58%) of the participants avail themselves of the information service. The experimental
setting does not incorporate a cost of the service to the tax agency but the improved underreporting behavior
suggests a potential for a positive return from this service. As a final observation, the participants respond to
the costs of the service in a predictable fashion. While the “costs” in the experimental setting are monetary, we
would expect a similar response to higher costs in the form of transaction costs, including waiting time. We
are currently researching this topic.

TABLE 1. Experiment Parameters

Parameter / variable Value(s)
Earned Income 1000, 1250 or 1500 lab dollars
Audit Probability 30%
Penalty Rate 300% on unpaid taxes
Tax Rate 50% on taxable income
Tax Deduction 50% x Earned Income (pre filled on tax form)
li"ffgé"&?éfi"siﬁabue) 0. 50 or 100 Iab doltars
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TABLE 2. Experiment Treatments

Service Provided?

Tax Liability
Uncertain One Source (Complete Two Simultaneous Two Sequential Sources
and Correct) Sources (One Correct) (One Correct)
No T1 N/A N/A N/A
T3 T4 T5
Yes T2 Price of Information: Price of Information: Price of Information:
$0, $50, $100 $0, $50, $100 $0, $50, $100

TABLE 3. Credit Decision Model |
Dependent Variable: Credit claimed—(Expected) credit

Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
(Certainty Baseline) (Uncertainty (Perfect Info (Simultan. Info (Sequential Info
y Baseline) Available) Available) Available)
Income=1000 160.36** 219.28** 72.61** 46.18* 59.82**
(31.38) (29.61) (26.13) (26.76) (20.68)
Income=1250 186.97** 260.38** 148.82** 135.95** 154.43**
(30.52) (27.79) (20.04) (18.16) (18.57)
Income=1500 257.32* 310.31* 208.37** 242.83* 206.37**
(32.32) (35.37) (20.81) (21.89) (21.59)
N=14,594
R?=0.25
F=30.89**

NOTES: * and ** denotes estimates that are statistically different from zero at the 10% and 5% significance levels, respectively. Cluster-robust standard errors are in
parentheses.

TABLE 4. Credit Decision Model Il
Dependent Variable: Credit claimed—(Expected) credit

Experiment Condition

Certainty Uncertainty No Perfect Two Information One Information
Baseline Baseline Information Information Sources Source
Income=1000 160.36** 219.28** 76.67** 46.79** 45.21* 22.82
(31.38) (29.61) (24.83) (22.45) (16.75) (36.57)
Income=1250 186.97** 260.38** 218.84** 72.20** 98.21** 91.50**
(30.52) (27.79) (19.07) (20.10) (12.59) (27.16)
Income=1500 257.32** 310.31** 363.36* 111.39* 143.04** 117.73*
(32.32) (35.37) (21.01) (17.52) (14.43) (44.99)
N=14594
R?=0.29
F=28.79**

NOTES: * and ** denotes estimates that are statistically different from zero at the 10% and 5% significance levels, respectively. Cluster-robust standard errors are in
parentheses.
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TABLE 5. Credit Decision Model Il

Dependent Variable: Credit claimed—(Expected) credit

Experiment Condition

Certainty Uncertainty . Perfect Two Information One Information
. . No Information }
Baseline Baseline Information Sources Source
Intercept -47.38 -64.83 -428.11** -81.34 -135.73** 153.81
(102.03) (94.26) (87.21) (62.03) (52.09) (141.60)
Income 0.20** 0.26** 0.59** 0.16™ 0.20* 0.17*
(0.08) (0.08) (0.06) (0.05) (0.04) (0.11)
Information Cost -1.02** -1.31** -0.73** -0.85
(0.47) (0.39) (0.24) (0.80)
N=14,594
R?=0.29
F=40.08*

NOTES: * and ** denotes estimates that are statistically different from zero at the 10% and 5% significance levels, respectively. Cluster-robust standard errors are in
parentheses.
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Appendix

Example Experiment Summary Sheet (Treatment 3, Cost of $50)

Experiment Overview

How

You will be participating in a market simulation that lasts several decision “rounds”. In each round, you first
play an earnings game and then face a tax reporting decision.

In the earnings game, you sort the numbers 1 through 9. Your Income earned is determined by how fast
you sort the numbers relative to others. The participant in your group with the fastest time receives the
highest Income earned.

In the tax reporting stage, you fill out and file a tax form. How much you earn from the tax reporting
decision depends on how much you claim in Tax Credit and whether or not you are audited. Note that the
on-screen instructions do not specify the tax policy parameters (e.g. tax rate, penalty rate, etc.), but those
specified below will be in effect for this experiment.

Each round is completely independent from the others, which means your decisions in one round in no
way affect the outcome of any other round.
Your Earnings Are Determined Each Round

On the tax form, your Initial Taxes will be calculated automatically. This amount is determined by
multiplying your Income earned by a tax rate of 50%.

You decide how much to claim in Tax Credit on the tax form. Each dollar you claim in credits reduces your
Final taxes by one dollar. This amount is subtracted from the Initial Taxes to determine your Final Taxes. If
Final Taxes is a negative number, this reflects a tax refund.

You will be shown a range of tax credits (this range is highlighted in white on the left side of the decision
screen), which depends on your Income earned. Each amount within the range has an equal chance of
being your actual tax credit, which is the highest amount you can claim without possible penalty. You can
choose to claim any amount between 0 and 1000.

You have an information service available to you at a cost of $50. By clicking on the “Request Information”
button you will know the exact amount of your actual tax credit.

You have a 30% chance of being audited. Audits are determined completely at random and do not depend
on how much you or anyone else claims in tax credits.

If you are not audited, your earnings for the round are your Income earned minus Final taxes.

If you are audited, but claimed /Jess than or egual to the actual tax credit, your earnings for the round are
Y q Y g

your Income earned minus Final taxes. Know that if you under-reported the credit you will not receive
additional money through the audit process.

If you are audited, and claimed more than the actual tax credit, you pay back the extra tax credit you claimed
and also pay a penalty.

* The penalty is equal to 300% multiplied by the amount of extr tax credit you claimed. Thus, if you
claimed an extra $100 your penalty is $100*300% or $300.

* Your earnings for the round are then Income earned minus Final taxes minus the extra tax credit you
claimed minus the penalty.
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Endnotes

1

Funding provided by IRS under TRNO - 09Z - 00019. The views expressed are those of the authors and
do not reflect the opinions of the IRS or of any researchers working within the IRS. An earlier version
was presented at the New Perspectives on Tax Administration: An IRS-TPC Research Conference, June
22,2011. We are grateful to the participants and to Marsha Blumenthal in particular for comments that
improved the paper.

The value of the taxpayer service derives from the costs imposed on the taxpayer for noncompliance. For
the payoff maximizing individual, absent enforcement effort, service that resolves tax liability uncertainty
would have no value to the taxpayer. However, a taxpayer wishing to honestly report would value the
information since it would enable such honesty.

Our experimental setting is very contextual and the presence of the income earning task provides, we
argue, for the necessary degree of “parallelism” to the naturally occurring world that is crucial to the
applicability of experimental results (Smith, 1982; Plott, 1987). The experimental setting need not—
and should not—attempt to capture all of the variation in the naturally occurring environment, but it
should include the fundamental elements of the naturally occurring world for the results to be relevant
in policy debates. In this regard, our experimental design uses tax language (which is presented via the
subject interface), requires that the participants earn income in each period, and also requires that the
participants disclose tax liabilities in the same manner as in the typical tax form. As in the naturally
occurring setting, there is a time limit on the filing of income. A clock at the bottom of the screen
reminds the participants of the time remaining, and there is a penalty for failing to file on time set equal
in all sessions to 10 percent of taxes owed; also, the individual is automatically audited if he or she fails to
file on time, so that the participant pays the non-compliance fine as well.

Such information reduces the cognitive burden of computing tax liabilities. The issue of tax liability
uncertainty differs from enforcement uncertainty. As Alm, Jackson, and McKee (1992b) demonstrate, the
tax authority may use enforcement uncertainty to increase compliance. Theory predicts that uncertain
penalties increase compliance by risk-averse agents and this is borne out in the data from a set of
experiments. Alm and McKee (2006) extend this and report on the compliance effects of informing the
taxpayer their return will be audited with certainty.

While overall audit rates are quite low, among certain income and occupation classes they are

more frequent. The oft-reported IRS audit rate (currently less than one percent) is somewhat of an
understatement. This reported rate usually refers to full audits. In fact, the IRS conducts a wide range of
audit-type activities, including line matching and requests for information, and these activities are much
more frequent. For example, in 2005 only 1.2 million individual returns (or less than one percent of the
131 million individual returns filed) were actually audited. However, in that year the IRS sent 3.1 million
“math error notices” and received from third parties nearly 1.5 billion “information returns’, which are
used to verify items reported on individual income tax returns.

See Alm, Jackson, and McKee, 1992a.

Certain errors on the part of the taxpayer may not be easily verified in the event of an audit. For example,
failure to claim a deduction for a charitable contribution because the taxpayer was uncertain of the status
(e.g., 501c(3) status) of the organization may not be observed by the tax agency even in the event of an
audit.

An individual session included only students or non-student participants—they were not mixed in a
session.

Other experimental projects were ongoing at the time and participants may have participated in other
types of experiments.

This may be partially offset by the income effect since information is expected to be a normal good.

This stems from the adage that “if a person has one clock she always knows what time it is but if she has
two clocks she is never quite sure”
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2 The analysis excludes the 6 rounds out of 14,600 (730 participants x 20 rounds) where the tax form “timed

out”

This formulation is consistent with the theory, which is also from the perspective of the taxpayer.
However, since the information services are unbiased, and given a large number of random credit draws
are accumulated over participants and rounds, if we instead use the actual level of tax under reporting as
the dependent variable this should only lead to trivial differences in results.

Further, as noted above, Alm, Bloomquist, and McKee (2011) demonstrate the external validity of the
experimental setting through a series of comparisons with field data results. This effectively addresses
the criticisms of some who have questioned the use of lab experiments in tax compliance research (see
Gravelle, 2008 (commenting on Alm et.al., 2008); Cadsby, Maynes, and Trivedi, 2006). Recall, for the
current experiments we have conducted sessions at 2 institutions and with 2 pools (students and non-
students) at each. Thus we have several ways the pool effects could be analyzed.



2009 Multi City Study of the Effect of
Assistance on Compliance
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Revenue Service (IRS) service usage and the relationship between IRS service and compliance in a con-

trolled environment. This research effort was modeled after a 1989 Price Waterhouse study conducted
to measure the effect of assistance on voluntary compliance in which participants completed hypothetical tax
situations.! Use of assistance in the Price Waterhouse study was high with a usage rate of 65 percent. Results
from the Price Waterhouse study indicated that participants with assistance available had lower absolute error
(i.e., commit fewer errors and/or increase tax revenue collections) than those without assistance and revealed
no significant difference between types of assistance.

T he 2009 Multi City Study of the Effect of Assistance on Compliance was designed to examine Internal

In July and August of 2006, Wage & Investment Research & Analysis (WIRA) conducted a pilot study in
Atlanta, GA with 176 participants. Utilizing an experimental design in which participants completed a mock
tax return similar in content to their own tax situation, the pilot study tested the compliance impact of the
following IRS service channels: 1) telephone, 2) walk-in assistance, and 3) IRS.gov internet assistance. The
pilot resulted in low service use (24 percent), low overall accuracy (20 percent), and the research was unable
to establish a positive relationship between service and compliance. This current research effort expands and
improves on the Price Waterhouse study and WIRA pilot by:

o Increasing motivation by changing the incentive structure from a flat rate compensation to a flat rate
plus bonus for accuracy.

o Instituting higher quality recruiting by using participants who self-prepared their own tax return at least
once in the last three years. For the pilot, participants were required to have completed their own tax
return only once in the last five years.

o Increasing the number of participants and conducting the study in cities across the country to more
thoroughly investigate and ascertain potential regional differences in the relationship between IRS
service usage and compliance and to ensure accurate representation of the W&I taxpayer population.

Objectives

The objective of the research study was to quantify and measure customer preference for IRS service channels
and the relationship between IRS service and compliance in a controlled environment for five types of tax
scenarios: Taxable Social Security, Earned Income Credit (EIC), Itemized Deductions, Deductions that Could
Not Be Itemized, and Standard Deduction scenarios.

Analysis of the findings was conducted in four phases, beginning first with overall analysis of all Multi
City participants,” following with analysis of only Taxable Social Security participants,’ then of EIC and CTC
participants, and finally of Schedule A participants.” The current report follows a similar structure, beginning
first with overall analysis of all Multi City participants’ use of service and accuracy on tax returns, followed by
Taxable Social Security, EIC and CTC, and Schedule A participants’ use of service and accuracy on tax returns.

Research Methodology

The research study utilized an experimental design in which participants, during two hour long sessions, com-
pleted a mock tax return similar in content to their own tax situation. All participants were screened for eligi-
bility and asked about their personal tax situations prior to being assigned to a scenario group (see Appendix
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A: Screener). During the study, participants were provided with an orientation to the study, a packet with
instructions, mock tax scenarios, calculators, and pencils (see Appendix B: Session Instructions).

The IRS service channels tested included telephone assistance, which involved speaking with an IRS repre-
sentative via 1-800-829-1040; walk-in assistance, which was modeled after IRS Taxpayer Assistance Centers us-
ing trained research staff members to provide assistance on site; and internet assistance, which was restricted
to the use of www.IRS.gov only. All participants were provided with IRS forms and publications applicable
to their scenarios. Participants were randomly assigned to one of five groups 1) walk-in assistance, 2) tele-
phone assistance, 3) internet assistance, 4) assistance from any or all of the previously mentioned channels,
or 5) no assistance.® All participants had access to forms and publications applicable to their tax scenarios.
Participants’ interactions with service were recorded in order to better understand their needs. The recordings
were analyzed to determine which questions or topics from the mock tax scenarios taxpayers asked and how
those questions and answers related to taxpayer errors.

The study design included a variable honorarium rate—between $60 and $100. Participants were instruct-
ed during their study orientation that more accurate responses would earn the higher honorarium amount.
The rationale for the variable honorarium rate was based on the pilot study’s unexpectedly low accuracy rates.
Since real-life taxpayers are highly motivated to represent their tax liability accurately because a clear financial
incentive exists, it was hypothesized that a variable incentive level could potentially increase accuracy rates to
more closely approximate real-life motivation levels. In practice, all participants who demonstrated an effort
to complete their forms with a reasonable degree of accuracy received the full $100 stipend.

Lastly, upon completion of the mock tax scenario, participants were given a debrief questionnaire to com-
plete. The objective of the debrief questionnaire was to facilitate an understanding of the participant experi-
ence based on three phases:

o Systematic reflection and analysis of the Multi City experiment.
o Strengthening and personalization of their experience with the experiment to their own tax situation.
o Generalization and application of their tax situations to their broader financial situations.

More specifically, the debrief questionnaire addressed topics such as ability to complete the tax scenario,
satisfaction with the provided IRS publications and forms, confidence in the accuracy of assistance received,
confidence in the accuracy of tax return completed, past resources and/or services used to complete tax return,
and attitudes concerning their financial situations (see Appendix C: Multi City Study Debrief Survey).

Sample Design

The population for this study consisted of taxpayers over the age of 18 who completed their own Federal in-
come tax return with the form 1040 (1040EZ, 10404, or 1040) series in the past three years. Participants were
targeted based on a mix of demographic characteristics including gender, age, income, and internet access
and use to ensure the taxpayer population was broadly represented. To the extent possible, recruitment also
focused on representing participants as broadly as possible with respect to education, ethnicity, and tax filing
status.

Testing sessions for the research study were conducted during the period of March to July 2009 in four geo-
graphically dispersed cities across the country (see Appendix D: Testing Locations). Selection was limited to
cities with IRS facilities or IRS-approved federal facilities that could accommodate the following requirements:

o The availability to host 25-30 participants at each 2-hour session, with at least two sessions being held
in the early evening.

The ability to provide a minimum of six separate rooms for a) phones; b) computers; c) walk-in assistors;
d) completion of mock tax scenarios; e) waiting; and f) greeting, debriefing, and provision of incentives.

A minimum of three outgoing phone lines with a minimum of three phones.

o Internet access for three different computers.
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PHASE 1: Overall Analysis of Multi City Participants

Participant Demographics

Participants were given one of five different scenario types which included: taxable Social Security, Earned
Income Credit (EIC), itemized deductions, standard deductions, and deductions that could not be itemized.
After adjusting for anomalies,” there were a total of 1,027 individuals who participated in the study. The fol-
lowing is a breakdown of participants by testing location:

o Atlanta, GA: 223 participants
o St. Louis, MO: 293 participants
o Boston, MA: 272 participants
o Seattle, WA: 239 participants

The sample consisted of an equal proportion of males and females. Participants were a majority Caucasian
(71 percent), followed by 22 percent African American, and 7 percent of participants classified as some other
race.

Most of the participants reported having completed an Associate’s Degree or higher. Table 1 shows the
distribution of participants reported education level.

TABLE 1: Participant Reported Education

Reported Education Level Percentage

Bachelor’s Degree 37%
Advanced Degree 25%
Some College, No Degree 18%
Associate’s Degree 10%
High School Diploma/GED 9%
Trade/Vocational School Certificate 1%
Some High School <1%

Over half of the participants reported working either full time or part time. Table 2 shows the distribution
of participants’ reported employment status.

TABLE 2: Participant Reported Employment Status

Reported Employment Status Percentage

Employed Full Time 39%
Not Employed, but Looking 18%
Retired, Not Employed 17%
Employed Part Time, Not a Student 15%
Other 3%
Not Employed, Not Looking 3%
Retired, Employed Part Time 3%
Full Time Student, Not Employed 1%
Full Time Student, Employed Part Time 1%
Part Time Student, Not Employed <1%
Part Time Student, Employed Part Time <1%
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The majority of participants (84 percent) reported having internet available in their home.® Ninety-five
percent of participants said they use the internet at least occasionally and 93 percent of participants reported
using email at least occasionally.

Participant Tax History

Forty-seven percent of participants electronically filed their Tax Year (TY) 2008 return using software, 30
percent filed using hand-prepared paper forms, nine percent filed v-coded returns,’ seven percent had their
return checked by a professional, and seven percent had a professional complete their 2008 return.” With
respect to the type of Form 1040 participants used for their TY 2008 return, 70 percent filed a Form 1040 (70
percent), 16 percent filed a Form 10404, and 14 percent filed a Form 1040EZ. Additionally, as reported in the
debrief questionnaire, the majority (96 percent) of participants reported being the person in their household
who was most familiar with tax preparation.

Participant Use of Service

Participants were randomly assigned to one of five service conditions: walk-in assistance (n=200), telephone
assistance (n=208), internet assistance (n=197), assistance from any or all of the channels (n=209), and no as-
sistance (n=213). All participants had access to IRS forms and publications applicable to their scenarios.

In total, 814 participants were eligible to use service. A total of 217 (27 percent) participants were recorded
using service 283 times, with 43 of these participants using service more than once. Walk-in assistance was the
most popular channel for seeking assistance; participants used this channel 186 times. Telephone assistance
was used by participants 59 times, and internet assistance was used by participants 35 times. Among partici-
pants who had access to all three IRS service channels, walk-in assistance was again the most popular channel.
When considering this groups’ initial instance of service used, 68 percent chose to use walk-in assistance, 22
percent used telephone assistance, and 10 percent used internet assistance.

Of the 43 participants who sought service more than once," 36 participants used walk-in assistance, five
participants used telephone assistance, and two participants used internet assistance. Although 15 of these
participants had the option to use any of the service channels, only five switched to a different service chan-
nel.” Of the five participants who were recorded using multiple service channels, three switched from tele-
phone assistance to walk-in assistance, one switched from walk-in assistance to internet assistance, and one
switched from walk-in assistance to telephone assistance.

Among those eligible to receive assistance but reported not using any assistance on their debrief form, 93
percent stated that they did not use assistance because they did not need the help. One percent reported that
the wait time was too long, one percent reported not having help available to them, two percent said they did
not know how to get help, and three percent gave some other reason for not seeking help. Nearly all partici-
pants (98 percent) reported using the IRS forms and publications that were provided to them in their scenario
packages.

Service Questions and Issues by Scenario Type

When participants received service, their main question or issue was recorded by one of the research staft.
Since questions differed by scenario type, Table 3 shows the top five questions/issues by scenario type.

Among Taxable Social Security participants, the most frequently asked question understandably related to
Social Security benefits. For those given an Earned Income Credit (EIC) scenario, the most frequently asked
questions pertained to Child Tax Credit (CTC) or EIC. For participants with Itemized Deductions and Could
Not Itemize scenarios, the top questions or issues related to itemized deductions. Among participants who
received a scenario with standard deductions, questions most often related to interest income, such as taxable
interest on a banking account.



2009 Multi City Study of the Effect of Assistance on Compliance

19

TABLE 3: Top Service Questions or Issues by Scenario Type

Taxable Social Itemized Could Not ltemize™ Standard
Security Deductions Deduction
Social Sepunty Child Tax Credit Itemized Deductions ltemized Deductions Interest Income
Benefits (n=10) (n=20) (n=33) (n=11)
(n=18)
Assistance with 1040 EIC CTC Standard Deduction Assistance with 1040A
(n=10) (n=10) (n=10) (n=7) (n=9)
Standard Deductions Miscellaneous ACTC ESP ESP
(n=10) n=6) (n=7) (n=6) (n=7)
Taxable Income Assistance with 1040 Advanced EIC Assistance with 1040 Tax Tables
(n=8) (n=5) (n=6) (n=5) (n=7)
Miscellaneous Advanced EIC Interest Income CTC Miscellaneous
(n=7) (n=5) (n=4) (n=4) (n=6)
ACTC
(n=5)
Total Issues Total Issues Total Issues Total Issues Total Issues
(n=87) (n=75) (n=71) (n=75) (n=66)

NOTE: ACTC refers to Additional Child Tax Credit, CTC refers to Child Tax Credit, EIC refers to Earned Income Credit, and ESP refers to
Economic Stimulus Payment.

Participant Confidence in the Accuracy of Assistance

Participants were asked to rate their confidence in the accuracy of the assistance they received on a scale of 1
to 8, where 1is not at all confident and 8 is very confident.” Overall, participants reported being confident in
the accuracy of the service they received. Among all participants who reported using service, the confidence
in the service received had a mean of 6.8. However, there existed a statistically significant difference in the
reported confidence level by the type of service first used. For those participants who used walk-in assistance,
the mean confidence in the accuracy of the service received was 7.1. Participants who used telephone assis-
tance on average rated their confidence in the accuracy of the service received as 6.6 while those participants
using internet assistance reported a mean of 5.7. Consequently, participants who used either walk-in assis-
tance or telephone assistance were significantly more confident in the accuracy of the assistance they received
when compared to participants who used internet assistance.

Participant Accuracy on Tax Returns

Ninety-eight percent of participants reported on their debrief form that they were able to complete their sce-
nario. Participants’ completed scenarios were evaluated based on five critical lines of Form 1040 or Form
1040A including adjusted gross income (AGI), taxable income, total tax, total payments, and overpaid or
amount owed. If the amount calculated on the critical line was within $1, it was considered correct to account
for rounding.

Most participants (80 percent) correctly calculated AGI. Table 4 shows the overall accuracy rate for each
critical line as well as the accuracy rate for each line when the graded line preceding it was correct.

Participant Accuracy Rates by Scenario

Accuracy rates varied depending on the scenario type (i.e., Taxable Social Security, EIC, Itemized Deductions,
Could Not Itemize, or Standard Deductions). Table 5 shows the accuracy rates for the five critical lines by
scenario type. Overall, participants who completed a Standard Deduction scenario were the most accu-
rate, with 46 percent correctly completing all five critical lines on their tax returns. Additionally, Itemized
Deductions participants were significantly more accurate than Taxable Social Security, EIC, and Could Not
Itemize participants.
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TABLE 4: Accuracy Rates by Critical Line on Tax Form

Participant Percentage Correct

Critical Line Percentage Correct when Previous Line was Correct
Adjusted Gross Income 80% N/A
Taxable Income 44% 53%
Total Tax 35% 73%
Total Payments 76% 76%
Overpaid/Amount Owed 28% 36%*

*Percentage correct when total payments was calculated correctly.

TABLE 5: Accuracy Rates by Scenario Type

O ne A axaple O e ota a otal Pa e Bala e Due A
Percentage Correct
gzrgl'ﬁ%ns 89% 60% 45% 91% 45% 40%
gfdnf;irgns 92% 64% 51% 90% 49% 46%
ﬁ;’;ﬁgm 88% 19% 16% 92% 16% 14%
EIC 87% 66% 59% 18% 17% 13%
;aeﬁ?i'teyswa' 42% 15% 10% 72% 8% 7%
%I(Ipizenarlo 80% 44% 35% 76% 28% 25%

In addition to scenario type effects, there were also significant differences in accuracy within each scenario
type. Table 6 shows accuracy rates by scenario. Some of the fictional tax scenarios within scenario types ap-
peared to have been more difficult to complete compared to other scenarios. The Madison, Jackson, and Grant
scenarios had significantly higher accuracy rates compared to other scenarios in their respective categories
(see Appendix E: Multi City Scenarios for a complete description of research scenarios by scenario name).

Results also show that participants with fictional scenarios without dependents completed more accurate
returns than those with fictional scenarios with dependents. Of those participants with scenarios that had
no dependents, 34 percent correctly completed their tax return, compared to 16 percent of participants with
scenarios that had dependents.

Participant Confidence in Return Accuracy

Although only approximately one in four participants correctly completed their fictional tax return (i.e., cor-
rectly calculated all five critical lines), the majority participants reported feeling somewhat or very confident
in the accuracy of their return. Eighty-eight percent of participants rated their confidence as a 5 or higher,
somewhat confident to very confident, and 60 percent of participants reported being very confident in the ac-
curacy of their return (i.e., 7 or 8 on the scale). Refer to Figure 1 on the next page.

Overall Effect of Assistance on Compliance

After controlling for race, city, employment status, scenario type, and education effects, the use of IRS services
was not a significant predictor of accuracy.® This is true for both overall accuracy rates as well as the accuracy
of individual critical line items (see Appendix F: Effect of Service on Return Accuracy). Additionally, group
assignments to a particular service channel were not predictors of accuracy.
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FIGURE 1: Participant Confidence in Return Accuracy

Very Confident

Not at all
Confident . . . .

Participants who reported on their debrief form using IRS forms and instruction booklets to complete
their most recent tax return did significantly better on correctly completing their tax form when compared to
participants who reported not using forms and instructions. Among those taxpayers who reported using IRS
forms and instructions for TY 2008 to complete their tax return, 31 percent correctly completed their scenario
compared to 19 percent of those participants who reported not using IRS forms and instructions. This result
suggests that prior familiarity with IRS forms and publications may yield better accuracy rates among taxpay-
ers. Additionally, participants who reported using www.IRS.gov to complete their previous tax return had
higher accuracy rates compared to participants who did not report using www.IRS.gov; 31 percent compared
to 20 percent accurately completed their scenarios respectively.

TABLE 6: Accuracy Rates by Scenario

Scenario Type Scenario Name Percentage Completely Accurate Number of Participants
McCook 9% 128
Taxable Social Security Thornton 7% 14
Brown 2% 62
Madison 31% 49
Hood 4% 70
EIC
Harrison 6% 33
Adams * *
Jackson 46% 104
Washington 38% 99
Iltemized Deductions
Pierce 19% 21
Truman * *
Grant 54% 147
Wilson 24% 37
Standard Deduction
Taft 22% 18
Fillmore * *
Hayes 15% 103
Chapman 13% 103
Could Not Itemize
Polk 5% 19
Tyler * *

* Number of participants with scenario type equal to or less than 10 and not reported.
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PHASE 2: Taxable Social Security Scenarios

Twenty percent of the Multi City population completed a scenario with taxable social security benefits. In
total, 204 participants completed one of three taxable social security scenarios: 63 percent completed scenario
McCook, 30 percent completed Brown, and 7 percent completed scenario Thornton. Most of these partici-
pants (83 percent) indicated to the screener before the experiment that their most recent tax return included
taxable social security.

Seventy-one percent of Taxable Social Security participants were 65 years of age or older. This figure is sig-
nificantly higher than the percentage of all Multi City participants of age 65 or higher (21 percent). Additionally,
58 percent of Taxable Social Security participants reported being retired and not employed, compared to 17
percent of all Multi City participants who reported the same employment status.

Taxable Social Security Participant Accuracy on Tax Returns

As stated previously, Taxable Social Security participants were least likely to complete an accurate return com-
pared to other participants in the study; only seven percent of Taxable Social Security respondents completed
an accurate return.

With respect to line 20b or 14b for taxable social security on Form 1040 or Form 1040A, 41 percent of
Taxable Social Security participants entered the correct value. One common mistake among these participants
was that they incorrectly recorded that either all or none of their social security income was taxable.

Although accuracy rates were very low for Taxable Social Security participants, most participants felt that
they had completed an accurate return. The majority of participants (83 percent) rated their confidence in the
return they completed as a 5 or higher, somewhat confident to very confident, and 51 percent of participants
reported being very confident in the accuracy of their return (i.e., 7 or 8 on the scale).

Social Security Benefits Worksheet

One hundred and fifty-seven Taxable Social Security participants (77 percent) were recorded using the Social
Security Benefits Worksheet that was available to them in the 1040 and 1040A instruction booklets (i.e., they
made at least one entry on the worksheet; see Appendix G: Social Security Benefits Worksheet). Of these 157
participants, 82 percent completed lines 1 and 18 of the worksheet, indicating that they had completed the
entire worksheet.

Of the participants who completed the Social Security Benefits Worksheet, 57 percent recorded a correct
amount on lines 20b or 14b of Form 1040 or Form 1040A, respectively, the lines for taxable social security
benefits. However, from the worksheet data we find that 60 percent of participants who completed the work-
sheet calculated the last line of the worksheet correctly. The difference between the two is attributable to errors
when participants transferred the numbers from worksheet to 1040 or 1040A, and from participants recording
the taxable social security amount on another line on the 1040 or 1040A. Table 7 shows the results of the line-
by-line analysis of the Social Security Benefits Worksheet. In general, the errors made by participants can be
grouped into two categories: calculation errors and decisions errors.

Accuracy rates for line 5 of the worksheet, which should be the sum of lines 1 through 4, drop significantly
due to participants either incorrectly carrying down the value from line 1, 2, or 3 without adding them, or add-
ing incorrect amounts together. At line 16, another addition line, there is another drop in accuracy.

For those participants who did not complete the worksheet provided, only 16 percent correctly calculated
their taxable Social Security. Results from a chi-squared analysis showed a significant difference with regard
to accuracy of taxable Social Security between those who completed the worksheet and those who did not
complete the worksheet, in that participants who completed the worksheet were significantly more likely to
calculate the correct taxable Social Security amount.
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TABLE 7: Common Errors on the Social Security Benefits Worksheet

Line # Percent Correct Common Mistakes

1 90% Only entered one SSA-1099

2 88% Carryover mistakes from line 1

3 94% Incorrect amounts from other lines on 1040/1040A

4 100%

5 78% Car.ryover mistakes from previous lines, brought down line 2 or 3, and calculation error
online 5

6 98% Entered adjustment amounts that did not exist

7 78% Same mistakes as line 5

8 96% Took wrong amount or put a zero

9 77% Carryover mistakes from lines 7 & 8

10 98% Took wrong amount

11 75% Subtracted line 10 from 9 incorrectly

12 80% Carryover calculation mistakes from previous lines

13 79% Carryover calculation mistakes from previous line

14 80% Carryover calculation mistakes from previous line

15 70% Entered zero on line 15, carryover mistakes from line 11

16 65% Carryover calculation mistakes from lines 14 and 15

17 72% Carryover error from line 1

18 60% Carryover mistakes from line 1 and line 11

Taxable Social Security Participant Use of Service

Taxable Social Security participants were randomly assigned to one of five groups; walk-in assistance (n=44),
telephone assistance (n=34), internet assistance (n=46), assistance from any or all of the channels (n=47), and
no assistance (n=33). All participants had access to IRS forms and publications applicable to their scenarios.

In total, 171 Taxable Social Security participants were eligible to use service. A total of 47 participants
(27 percent) were recorded using service 66 times, with 12 of these participants using service more than once.
Walk-in assistance was the most popular channel for seeking assistance; participants used this channel 49
times. Telephone assistance was used by participants 11 times and internet assistance was used by participants
six times. Among participants who had access to all three IRS service channels, walk-in assistance was again
the most popular channel. When considering participants in this group who used service, 75 percent chose to
use walk-in assistance, 17 percent used telephone assistance, and nine percent used internet assistance.'®

As shown previously in Table 3, the most frequently asked question among Taxable Social Security par-
ticipants pertained to taxable Social Security benefits. Other popular topics included questions about standard
deductions and taxable income. The majority of Taxable Social Security participants (84 percent) reported
being somewhat to very confident in the accuracy of the service they received.

Among those eligible to receive assistance who reported not using any assistance on their debrief form, 93
percent reported that they did not use assistance because they did not need the help. Two percent said they
did not know how to get help, and five percent stated another reason for not seeking help. All participants
reported using the IRS forms and publications that were provided to them in their scenario packages.

Analysis showed no significant difference between those who used service and those who did not use
service with respect to correctly computing taxable Social Security. Among those who used service, 42 percent
correctly computed the Social Security amount. For those who did not use service, 45 percent recorded the
correct taxable Social Security amount.
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Recommendations for Taxable Social Security

Although use of IRS service channels did not have a significant effect on compliance for Taxable Social Security
participants, those participants who used the Social Security Benefits Worksheet were significantly more likely
to compute the taxable portion of their Social Security. This finding highlights the importance of the Social
Security Benefits Worksheet in completing a more accurate return. A potential factor for participants not
using the worksheet could have been that participants did not recognize or follow the instructions listed on
the Form 1040 or Form 1040A directing them to calculate the taxable portion of their benefits. Additionally,
participants may have felt that the instructions did not apply to them or to the completion of their scenario.
Therefore, WIRA recommended identifying methods to increase taxpayer awareness and use of the Social
Security Benefits Worksheet.

One method for increasing awareness and use of the worksheet would be to partner with the Social
Security Administration (SSA) to mail the Social Security Benefits Worksheet with the SSA-1099 statement
that taxpayers receive. Additionally, WIRA suggested partnering with Stakeholder Partnerships, Education,
and Communication (SPEC) to develop workshops on how to compute portions of social security benefits. By
leveraging partnerships with groups such as AARP, SPEC could raise awareness of the Social Security Benefits
Worksheet through these workshops.

Furthermore, since the line-by-line analysis indicated drops in accuracy at certain lines, WIRA suggested
giving taxpayers visual cues to prompt expected taxpayer behavior, such as adding or subtracting. The work-
sheet currently has stop signs which alert taxpayers that a decision must be made at these junctions. By includ-
ing additional visual cues near the lines to the right of the form, taxpayers may be more aware of what steps are
next required to accurately complete the worksheet.

Finally, since the majority of taxpayers who use the Social Security Benefits Worksheet are 65 years of age
or older, WIRA suggested using larger print so that these taxpayers have an easier time reading and under-
standing the worksheet.

PHASE 3: Earned Income Credit (EIC) Scenarios

A total of 155 participants (15 percent of all Multi City participants) were given an EIC scenario type. These
participants were provided with one of four different scenarios, each with set fictional tax data with which to
prepare the returns. The fictional individuals whose tax returns were being prepared were eligible for EIC,
Child Tax Credit (CTC), or Additional Child Tax Credit (ACTC), or had collected Advance Earned Income
Credit (AEIC) payments. See Table 8.

TABLE 8: Scenario Breakdown of EIC Participants

Scenario Name Percentage Credit Eligibility/Payments Made
Madison 32% EIC
Harrison 21% EIC, ACTC
Hood 45% EIC, AEIC, CTC, ACTC
Adams 2% AEIC, CTC, ACTC

Of these participants, 71 percent indicated to the screener that they had claimed EIC payments on their
most recent tax return. Additionally, 26 percent of participants reported having claimed CTC on their 2008
return.

The majority of EIC participants (46 percent) indicated that their filing status for TY 2008 was Head of
Household. Thirty-one percent indicated their filing status as Single, 21 percent as Married Filing Jointly, and
two percent as Married Filing Separately.

With respect to employment, the majority of EIC participants were employed full-time (39 percent), em-
ployed part-time and not a student (26 percent), or not employed but looking for work (22 percent). The latter
two of these three percentages differ significantly from those for the entire Multi City population; 39 percent of
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all Multi City participants reported being employed full-time, 15 percent reported being employed part-time
and not a student, and 18 percent were not employed but looking for work.

EIC Participant Accuracy on Tax Returns

Based on the accuracy of the five critical lines mentioned previously, only 13 percent of EIC participants com-
pleted their returns correctly. Accuracy was especially low for total payments and refund/balance due: 18
percent and 17 percent respectively.

The significantly higher accuracy rates for EIC participants on the lines for AGI, taxable income, and total
tax compared to non-EIC participants can likely be attributed to the EIC participants’ lack of any adjustments
to total income and to lack of any taxes paid, other than AEIC for eligible scenarios. Conversely, EIC partici-
pants’ significantly lower accuracy rates for total payments and overpaid/amount owed can likely be attributed
to failure to correctly calculate EIC and ACTC; these two credits are entered on two of 11 lines that are used to
calculate total payments and overpaid/amount owed.

Despite low return accuracy rate, an overwhelming majority of EIC participants rated confidence in the
return they completed as somewhat to very high. Based on a scale of 1 to 8, only 15 percent of participants
rated their confidence as somewhat to very low (1 through 4), while 85 percent marked 5 through 8 on the
scale to indicate somewhat to very confident. Fifty percent of EIC participants rated their confidence as very
high (7 or 8).

Earned Income Credit

Of the 155 EIC participants, 152 were eligible to claim EIC on their fictitious return. Of these participants,
48 percent entered the correct value of this credit on their tax return, 26 percent entered an incorrect value,
and the remaining 26 percent entered “0” on this line or left it blank. The percentage of EIC participants in
the Multi City study who claimed any amount of the credit on their fictional return (74 percent) is similar to
actual filing estimates of the number of taxpayers who receive EIC payments as compared to the number of all
taxpayers who are eligible to receive payments; eligible taxpayer participation rate for EIC is estimated to be 75
percent and appears to be relatively stable over time.”

Instructions for determining EIC eligibility could be found within standard 1040 instruction booklets that
were distributed to all participants (see Appendix H: EIC Instructions). Of all EIC participants, 44 percent
were recorded having used the instructions, and of this sample, 75 percent were recorded as having entered the
correct EIC value on their Form 1040 or Form 1040A. Of the 56 percent of EIC participants who did not use
the instructions, only 27 percent correctly calculated EIC. Table 9 provides the distribution of EIC accuracy
between groups that did and did not use the instructions for those participants who were eligible to receive
the credit.

TABLE 9: EIC Participant Use of Instructions and EIC Accuracy

EIC Instructions Used Percentage EIC Calculation Percentage
Correct 75%
Yes 44%
Incorrect 25%
Correct 27%
No 56%
Incorrect 73%
Correct 48%
Total 100%
Incorrect 52%

Results from statistical analyses again show that those participants who used the EIC instructions were
significantly more likely to correctly calculate EIC than those participants who did not use the worksheet.

EIC Worksheet A, consisting of six questions, was included in the instruction booklet that was distributed
to all participants as well (see Appendix I: EIC Worksheet A). Of those participants who were eligible to claim
EIC on their return, 40 percent were recorded as having used Worksheet A, and of this sample, 80 percent
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correctly entered the EIC value on their tax return. Conversely, 27 percent of participants who did not use the
worksheet to determine their EIC correctly calculated the amount of the credit (see Table 10).

TABLE 10: EIC Participant Use of Worksheet A and EIC Accuracy
EIC Worksheet

A Used Percentage EIC Calculation Percentage

Correct 80%

Yes 40%
Incorrect 20%
Correct 27%

No 60%
Incorrect 73%
Correct 48%

Total 100%
Incorrect 52%

Results from statistical analyses again showed that those participants who used Worksheet A were signifi-
cantly more likely to correctly calculate EIC than those participants who did not use the worksheet.

In order to claim EIC with qualifying children, taxpayers must fill out and submit Schedule EIC with their
returns. Two of the three scenarios eligible for EIC required this schedule to be completed and attached to the
tax return. Ninety-five percent of participants in these two scenarios were recorded as having filled out this
worksheet; that is, these participants were recorded as having entered any value on any line of the worksheet.

Advance Earned Income Credit

Taxpayers who qualify for EIC can elect to receive a portion of the credit in advance as a part of the paycheck
that is issued by their employer, instead of receiving all of the credit at once as a part of their income tax refund.
The amount of AEIC received by the employee is reported on his or her Form W-2, in box 9, and this value
must be entered onto line 60 of Form 1040 or line 36 of Form 1040A.

Two scenarios from the present study, Hood and Adams, received AEIC payments, the values of which
were recorded on their fictional Forms W-2. Seventy-one percent of these participants correctly entered the
AEIC value on their tax returns; the remaining 29 percent either entered “0” or left this line blank on their
return.

Child Tax Credit

Within the EIC scenario type, 47 percent of participants with two scenarios, Hood and Adams, were eligible
to claim CTC on their tax returns. Of these eligible participants, 22 percent claimed the correct amount of
CTC, 34 percent claimed the incorrect amount of CTC, and 44 percent did not claim the credit on their return.
Eight ineligible EIC participants claimed the CTC credit in error.

Five of the 16 Multi City scenarios other than those included in the EIC scenario type were eligible to claim
CTC: Thornton, McCook, Washington, Chapman, and Taft. Of the 362 eligible participants in these five sce-
narios, 56 percent entered the correct value for CTC on their Form 1040 or Form 1040A, nine percent entered
the incorrect value for CTC, and 36 percent failed to claim the credit on their return. Among all Multi City
participants who were not eligible, four percent (22 participants) claimed the CTC credit in error.

The CTC Worksheet, included in the instruction booklet that was available to all participants, helps tax-
payers to determine both the amount of CTC they can claim on their return as well as whether they may be
able to claim the Additional Child Tax Credit (ACTC) on their return (see Appendix J: CTC Worksheet).

Of EIC participants who were eligible to claim CTC on their returns, 80 percent used the worksheet.
However, overall accuracy of these participants in calculating CTC was low: only 26 percent of participants
who used the worksheet entered the correct CTC value on their Form 1040 or Form 1040A. This low accuracy
rate can likely be attributed to a failure to correctly add total tax on their Form 1040 or Form 1040A, as this
value was also to be entered on line 2 of the CTC worksheet.
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Among non-EIC participants who were eligible to claim CTC, 74 percent used the worksheet to calculate
the amount of credit for which they were eligible, and of these participants, 71 percent claimed the correct
amount of CTC on their returns. All eligible non-EIC participants were allowed to claim exactly $1,000 for
CTC, whereas eligible participants within the EIC scenario type were allowed to claim $613 and $900, respec-
tively. The additional calculation to determine total tax for eligible EIC participants may have contributed to
lower accuracy rates for this group as compared to accuracy rates for non-EIC participants.

Additional Child Tax Credit

In total, 106 (68 percent) of the 155 EIC participants were eligible to claim ACTC. Thirteen percent of partici-
pants who were eligible to claim ACTC on their returns entered the correct value for this credit on either line
66 of Form 1040 or line 41 of line 1040A, 17 percent claimed an incorrect amount of this credit, and 70 percent
of eligible participants failed to claim this credit on their returns.”

Taxpayers may be eligible to claim ACTC payments despite being ineligible to claim CTC payments on
their returns. In order to determine how much, if any, of the credit they are able to claim, taxpayers with at
least one qualifying child are invited to use the ACTC worksheet, Form 8812 (see Appendix K: Form 8812).

Of those participants who were eligible to claim ACTC, 73 percent used Form 8812. Accuracy rates, how-
ever, for these participants were low; 18 percent of those who used the worksheet entered the correct ACTC
value on their tax returns, while none of the participants who did not use the worksheet entered the correct
amount. Table 11 shows line-by-line accuracy and likely reasons for errors made by those who completed
Form 8812. Lines 4b and 7 through 12 are not included in the table as these lines were not applicable to any of
the scenarios in the study.

TABLE 11: Line-by-line Accuracy for Form 8812, ACTC Worksheet

Line Number Percentage Correct Likely Reason for Error

34% Incorrect number of qualifying children
43% Incorrect calculation of CTC
20% Math error (subtraction of line 2 from line 1)
4a 31% Incorrect calculation of earned income
20% Math error (subtraction of $8,500 from line 4a)
20% Carryover error from line 5
13 17% Decision error

Earned Income Credit Participant Use of Service

Participants with EIC scenarios were randomly distributed across one of the five service groups: walk-in assis-
tance (23 percent), telephone assistance (21 percent), internet assistance (14 percent), assistance from all three
channels (19 percent), or no assistance (23 percent). All participants were provided access to IRS publications
and forms that were applicable to their scenarios.

Of those with EIC scenarios, 77 percent were eligible to use service. Thirty-seven of these individuals
(31 percent) were recorded using service 52 times, with nine participants electing to use service more than
once. Participants were most likely to use walk-in assistance, as 40 out of the 52 service uses (77 percent) were
through this channel. Telephone assistance was used six times (12 percent), as was internet assistance.”’ Walk-
in assistance was the most popular channel for those participants who had access to all three service types, and
it was the only channel for those who used service for a second, third, or fourth time.

Among EIC participants who were recorded as having used service, 88 percent rated their confidence in
the accuracy of assistance received as somewhat to very high, with 68 percent of participants rating confidence
in assistance as very high. These percentages are comparable to the entire Multi City population’s confidence
levels in accuracy of assistance; of those participants who were recorded as having used service, 84 percent
rated their confidence in accuracy as somewhat to very high, with 55 percent of participants rating confidence
as very high.
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As stated earlier, 31 percent of the EIC sample that was eligible to use service was recorded as having used
one of the three service channels. This percentage is significantly higher than that of Multi City participants
not in the EIC scenario that used service; of the 692 participants in the other four scenarios who were eligible
to use service, 180 participants (26 percent) elected to use service.

Participants who were eligible to receive assistance but indicated that they did not use any of the channels
on their debrief form cited “Did not need help” as the reason for not using service 86 percent of the time. Nine
percent stated that they did not use service due to “Other” reasons. Three percent did not use service because
they “Did not know how;” and two percent did not use service due to “Wait time too long/too many other
people in line” Ninety-seven percent of EIC participants cited that they used IRS publications or instruction
booklets to complete their returns.

Consistent with findings from the Taxable Social Security participants, use of service failed to denote an
indicator of return accuracy. No significant difference emerged between participants who used service and
those who did not use service with respect to entering correct EIC values on tax returns and to completing an
overall more accurate return.”

Recommendations for Earned Income Credit and Child Tax Credit

Although use of walk-in, internet, and telephone assistance did not significantly impact compliance for EIC
participants, the findings highlight the importance of completing the EIC instructions and worksheets. A
potential factor for participants not using the instructions and worksheets could be that participants were
not aware of the existence of these two tools within the 1040 instruction booklets that were provided to them.
Additionally, participants may have felt that the instructions did not apply to them or to the completion of
their scenario. As the cost of increasing awareness is less than the cost of processing errors and amended
returns, WIRA recommended identifying methods to increase taxpayers awareness and use of both the EIC
instructions and Worksheet A. Preemptive messages in instruction booklets and on forms should be direct
enough to prompt taxpayers to use worksheets that apply to their situations. Emphasis should also be placed
on outreach to individuals filing as Single and with no children, as individuals in this scenario were particu-
larly unaware of their eligibility for claiming EIC.*

Simplification of the steps needed to accurately claim EIC is also advisable. As having to complete sev-
eral steps in the EIC instructions, Worksheet A, and if applicable, Schedule EIC, in order to claim this credit
is burdensome to taxpayers, WIRA recommended exploring options to reduce taxpayer burden associated
with calculating EIC. For example, two different types of EIC instructions can be included in 1040 and 1040A
instructions booklets: one for taxpayers with qualifying children, and one for taxpayers with no qualifying
children. The third step of the 2008 EIC instructions, which let taxpayers know whether they have qualifying
children, can be a preliminary step that would lead taxpayers to either one of the two types of instructions. A
breakdown of this type could potentially increase the proportion of taxpayers with no qualifying children who
claim this credit.

Because sample sizes were not large enough to conduct statistical analysis of the accuracy rates of the CTC
and ACTC worksheets, WIRA recommended comprehension testing to examine the effectiveness of these
worksheets and the value of different types of preemptive messages through publications, phone scripts, and
online scripts. Comprehension testing would involve participants filling out worksheets and being exposed
to these messages, and subsequently completing debriefs to explain their thought processes. These responses
would allow for the determination of how to increase accuracy and to alleviate difficulties that taxpayers face
when trying to understand instructions.

Lastly, since several participants filled out unnecessary forms when completing their scenarios, WIRA
suggested having a check sheet for paper filers to avoid undue burden when completing a tax return. Much
like tax software does, this check sheet would list life events and situations, and would prompt the taxpayer that
they may be eligible for a certain credit and give information on steps to complete the process. This type of
check sheet could potentially reduce taxpayer burden by informing taxpayers up front which forms or work-
sheets apply to their tax situation.
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PHASE 4: Schedule A Scenarios

A total of 460 participants (45 percent of the entire sample) were tasked with one of two scenario types
that required the use of Schedule A to correctly determine deductions (refer to Appendix L: Schedule A).*
Descriptions of the fictional individuals in these scenario types included paragraphs stating that although
these individuals had not itemized their deductions last year, they may be able to itemize this year. This narra-
tive was followed by a list of potentially applicable receipts for expenses that are deductible on Schedule A. If
a fictional individual’s itemized deduction was less than his or her standard deduction, the participant should
have entered the standard deduction on his or her return instead of the itemized deduction that was calculated
using Schedule A. See Table 12 for a breakdown of Schedule A scenario types.

TABLE 12: Schedule A Scenarios

Scenario Type Scenario Name Percentage of Schedule A Participants
Jackson 23%
Washington 22%
Itemized Deductions
Pierce 5%
Truman 1%
Chapman 22%
Hayes 22%
Could Not Itemize
Polk 4%
Tyler 1%
Total 100%

When asked if they had itemized deductions on their most recent tax return, 49 percent of Schedule A
participants indicated to the screener that they had itemized.** Conversely, when asked if they had taken a
standard deduction on their most recent tax return, 30 percent of Schedule A participants affirmed that they
had. Twenty-one percent of Schedule A participants did not indicate what type of deduction they had taken
the previous year, and less than one percent indicated that they did not know what type of deductions they had
taken on their most recent return.

Seventy-one percent of Schedule A participants reported having completed a Bachelor’s Degree or higher.
In comparison, 52 percent of participants in non-Schedule A scenarios (Standard Deductions, Taxable Social
Security, and EITC) reported having completed a Bachelor’s degree or higher. Also, while 50 percent and nine
percent of Schedule A participants reported being employed full-time and retired/not employed, respectively,
30 percent and 24 percent of non-Schedule A participants reported being employed full-time and retired/not
employed, respectively.

Schedule A Participant Accuracy on Tax Returns

Overall, participants with Itemized Deductions scenarios were significantly more likely to complete an ac-
curate return when compared to Could Not Itemize participants. See Table 13 for Schedule A participants’
accuracy by the five critical lines.

Accuracy for Could Not Itemize participants fell significantly for taxable income, total tax, and overpaid/
amount owed when compared to Itemized Deductions participants. This difference can likely be attributed
to the significantly lower accuracy of deductions for Could Not Itemize participants. Sixty-eight percent of
participants with the Itemized Deductions scenario type took the correct deduction on line 40 of Form 1040,
while only 22 percent of participants in the Could Not Itemize scenario type took the correct deduction on ei-
ther line 40 of Form 1040 or line 24 of Form 1040A.* The value of deductions subsequently affects the amount
of taxable income, total tax, and overpaid/amount owed that participants calculated.
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TABLE 13: Schedule A Participant Accuracy on Tax Returns

Critical Line Percentage Correct

Itemized Deductions Could Not Itemize
Adjusted Gross Income (AGI) 89% 88%
Taxable Income 60% 19%
Total Tax 45% 16%
Total Payments 91% 92%
Overpaid/Amount Owed 45% 16%
Completely Accurate 40% 14%

An overwhelming majority of participants in both scenario types rated confidence in the accuracy of the
return they had prepared as somewhat to very high on an eight-point scale, despite the especially low return
accuracy rates for participants with Could Not Itemize scenarios. Only five percent of Itemized Deductions
participants and Could Not Itemized participants rated their confidence as somewhat to very low (1 through
4), while 95 percent rated their confidence as somewhat to very high (5 through 8).

Itemized Deductions on Schedule A

Schedule A, a worksheet allowing taxpayers to calculate the amount of their itemized deductions, is divided
into eight sections: medical and dental expenses; taxes paid; interest paid; gifts to charity; casualty and theft
losses; job expenses and certain miscellaneous deductions; other miscellaneous deductions; and total itemized
deductions. If the amount of itemized deductions on Schedule A is higher than the taxpayer’s standard deduc-
tion, he or she can deduct the itemized amount on Form 1040, line 40.

Ninety-seven percent of all Schedule A participants were recorded as having used Schedule A; that is,
these participants made any entry on any of the lines on the form. The percentage of participants in both
scenarios who correctly calculated critical lines* from each of the eight sections on the worksheet can be seen
in Table 14.

TABLE 14: Line-by-line Accuracy for Schedule A

Line Number Section Description Percentage Correct

4 Medical and dental expenses 90%

9 Taxes paid 83%
15 Interest paid 97%
19 Gifts to charity 97%
20 Casualty and theft losses 100%
27 Job expenses and certain miscellaneous deductions 97%
28 Other miscellaneous deductions 97%
29 Total itemized deductions (sum of lines 4, 9, 15, 19, 20, 27, and 28) 74%

While accuracy for critical lines on Schedule A was relatively high, participants made a number of com-
mon errors worth noting. First, two of the eight scenarios involved fictional individuals with receipts for med-
ical premiums that had been payroll deducted pre-tax. Because these premiums had been deducted pre-tax
from the individuals’ paychecks, these premiums should not have been deducted again as a medical expense
on Schedule A. However, 49 of the 111 participants (44 percent) with these two scenarios made the error of
adding these medical premiums on line 1 of Schedule A, which is the line for medical and dental expenses.

In the second section of Schedule A, “Taxes You Paid,” 14 percent of participants incorrectly entered line
7, the line for personal property taxes. Typically, taxes paid on motor vehicles can be entered on this line, and
taxes paid on home properties can be entered on line 6, which is the line for real estate taxes.”’ However, par-
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ticipants’ confusion regarding lines 6 and 7 caused 42 percent of those who incorrectly entered line 7 to enter
real estate taxes here (see Figure 2 below).

FIGURE 2: Taxes You Paid on 2008 Schedule A

Taxes You 5 State and local (check only one box):
Paid a [ Income taxes, or } A -
(See b [] General sales taxes
page A-2.) 6 Real estate taxes (see page A-5). . . . . . . . .| 6 |

7 Personal propertytaxes . . . . . . . . . . . . 7

8 Other taxes. List type and amount »

8
9 AddlinesSthrough8 . . . . . . . . . . . . . .. ... . . . 9

For line 9 of Schedule A, the sum of deductible taxes paid, 17 percent of participants incorrectly entered
this value. The most common error among these participants was that 35 percent did not add motor vehicle
taxes into this sum, an error carrying over from line 7.

Line 29, the line with the sum of all itemized deductions, had a significantly lower accuracy rate than
that of the previous seven critical lines?; 74 percent of participants who filled in line 29 entered the correct
amount. This lower accuracy rate in comparison to accuracy on previous lines may be attributed to the situa-
tion in which a participant correctly calculated five or six of the previous seven lines, with his or her final sum
on line 29 being incorrect because of the one or two miscalculated lines. In fact, 73 percent of participants
who used Schedule A had correctly entered all seven critical lines, and 95 percent of these participants also
correctly entered line 29. Twenty-three percent of participants who used Schedule A correctly calculated six
of the seven critical lines, with 25 percent of these participants correctly entering line 29. Lastly, five percent
of participants who used Schedule A correctly entered five or fewer of the seven critical lines, and just two of
these participants correctly entered line 29.

Schedule A Participant Use of Worksheets and Deduction Accuracy

Of participants with Itemized Deductions scenarios, 98 percent used Schedule A. Table 15 shows the accuracy
of participants with Itemized Deductions scenarios who did and did not use Schedule A.

Of participants with Could Not Itemize scenarios, use of Schedule A had no effect on accuracy of the
standard deduction entered on tax returns (see Table 16).

Ninety-five percent of participants with Could Not Itemize scenarios were tasked with filing the return
of a fictional individual who had paid real estate taxes. These participants should have used the Standard
Deduction Worksheet in the instruction booklet to account for real estate taxes paid that were added into their
standard deductions (see Appendix M: Standard Deduction Worksheet). However, only 23 percent of these
participants used the Standard Deduction Worksheet, and these participants were significantly more likely to
calculate the correct standard deduction than those who did not use the worksheet.” See Table 17 for accuracy
of participants with scenarios in which the fictional individuals paid real estate taxes.

Schedule A Participant Use of Service

Participants with Schedule A scenarios were randomly assigned to one of the five service conditions: walk-in
assistance (18 percent), telephone assistance (21 percent), internet assistance (19 percent), assistance from all
three channels (20 percent), and no assistance (22 percent). All participants were provided with IRS instruc-
tion booklets and forms that were applicable to their scenarios.
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TABLE 15: Use of Schedule A and Itemized Deduction Accuracy

Schedule A Used Percentage Itemized Deduction on Form 1040 Percentage

Correct 69%

Yes 98%
Incorrect 31%
Correct 0%

No 2%
Incorrect 100%
Correct 68%

Total 100%
Incorrect 32%

TABLE 16: Use of Schedule A and Standard Deduction Accuracy

Standard Deduction on Form

Schedule A Used Percentage 1040 or 1040A Percentage

Correct 22%

Yes 96%
Incorrect 78%
Correct 22%

No 4%

Incorrect 78%
Correct 22%

Total 100%
Incorrect 78%

TABLE 17: Use of Standard Deduction Worksheet and Standard Deduction Accuracy
Standard Deduction

Standard Deduction on Form

Worksheet Used FEICEIECD 1040 or 1040A Percentage

Correct 69%

Yes 23%
Incorrect 31%
Correct 6%

No 7%
Incorrect 94%
Correct 21%

Total 100%
Incorrect 79%

Of the 78 percent of all Schedule A participants who were eligible to receive assistance, 76 percent chose

to not use service, and the remaining 24 percent used service 101 times. Fifteen percent of the individuals who
used service elected to use service more than once. The modest incidence of multiple contacts implies that
participants who used service felt confident in applying the information they received, even though accuracy
did not increase for these participants.

As stated previously, 24 percent of Schedule A participants who were eligible to use service took advantage
of one or more of the three service channels. In contrast, 29 percent of participants with other scenario types
(Standard Deduction, Taxable Social Security, and EITC) who were eligible to receive assistance took advan-
tage of available service.

Participants were most likely to use walk-in assistance, as 58 of the 101 (57 percent) service uses were
through this channel. Telephone assistance was used 30 percent of the time, and internet assistance was used
13 percent of the time. Of participants who were eligible to receive assistance but did not, 82 percent cited “Did
not need help” as the reason for not using service.

The majority of Schedule A participants (89 percent) who used service rated confidence in the accuracy of
the assistance they received as somewhat to very high on an eight-point scale, with 88 percent of these partici-
pants rating confidence in accuracy of assistance as very high.

Consistent with results from Taxable Social Security and EIC participants, use of walk-in, telephone, and
internet assistance failed to be an indicator of accuracy for Schedule A participants. No significant difference
emerged between those participants who used service and those who did not use service (see Table 18).
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Table 18: Use of IRS Service Channels and Deduction Accuracy

Scenario Type IRS Service Used Percentage with Correct Deduction

. . o Yes 70%

Itemized Deduction Participants
No 68%
Yes 17%

Could Not Itemize Participants
No 23%
Yes 42%

All Schedule A Participants

No 46%

Schedule A and Non-Schedule A Participant Financial Situations

With respect to personal financial situations, participants rated six statements on the debrief form according to
an eight-point scale, with 1 indicating “Strongly disagree” and 8 indicating “Strongly agree” Table 19 compares
Schedule A participant responses to non-Schedule A participant (Standard Deductions, EITC, and Taxable
Social Security participants) responses for statements.

TABLE 19: Comparison of Schedule A and Non-Schedule A Participant Financial Situations

Percentage of Participants who Somewhat

SISO to Strongly Agree*

Schedule A Non-Schedule A
Participants Participants

| enjoy managing my household finances. 88% 85%

| usually pay my bills on time. 95% 90%

| usually use an online bill paying service(s). 63% 51%

I wish | had a better understanding of my finances. 36% 39%

ICI)?LCL?;E(;:; Z]V?%I/;:;/“fi?et_o solve financial problems that 929% 88%

I wish | had better English reading and writing skills. 10% 13%

**Somewhat to Strongly Agree” indicates that these participants marked 5 through 8 on the scale.

Schedule A participants consistently rated agreement higher than non-Schedule A participants on all
dimensions, except for the two statements describing participants’ wish for a better understanding of finances
and English skills; for both of these statements, Schedule A participants rated agreement lower than non-
Schedule A participants. Additionally, for the two statements “I wish I had a better understanding of my
finances” and “T wish I had better English reading and writing skills,” Schedule A participants’ agreement was
lowest overall on these in comparison to both groups’ agreement on all of the other statements. These results
indicate that Schedule A participants in general have higher confidence in their ability to manage financial
situations than participants in other scenarios.

Recommendations for Schedule A

Participants with Itemized Deductions scenarios who completed Schedule A and participants with Could Not
Itemize scenarios who completed the Standard Deduction Worksheet were significantly more likely to take the
correct deduction. This finding is similar to results for participants in other scenarios, in which participants
who completed supplemental worksheets applicable to their scenarios were significantly more likely to prepare
their returns accurately than those who did not utilize these service resources. Again, these findings highlight
the importance of both increasing awareness of these worksheets and of making the worksheets easier to
understand.

With respect to the first line of Schedule A, “Medical and dental expenses,” 111 participants had a scenario
that involved a fictional individual who had medical premiums that were deducted from their paycheck pre-
tax; 44 percent incorrectly deducted these premiums again on Schedule A. Due to the lack of clarification
relating to medical premiums that have been payroll deducted pre-tax, WIRA recommended adding a bullet
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detailing this type of payment under the section “Examples of Medical and Dental Payments You Cannot
Deduct” in Appendix A of the 1040 instruction booklet. Further, above line 1 on Schedule A is a “Caution”
statement with the description: “Do not include expenses reimbursed or paid by others” WIRA recommend-
ed adding a clause to this “Caution” statement that warns against including expenses that have been payroll
deducted pre-tax.

Alerting taxpayers with pre-tax medical premiums that they cannot deduct these expenses on Schedule
A via a more rigorous outreach plan may or may not be beneficial to the IRS in terms of cost if only small
proportion of taxpayers face this scenario. For this reason, WIRA recommended initiating a research study in
association with the National Research Program (NRP) with the goal of determining whether the benefits of a
pre-tax outreach plan that enables the IRS to prevent this type of noncompliance will outweigh the cost of this
outreach plan. By measuring line-item compliance of line 1 on Schedule A, the IRS can better understand the
percentage of taxpayers who make the error of incorrectly deducting this expense on Schedule A. Answers for
the study’s questions can be pre-defined to avoid ambiguous narrative responses.

The ability to increase standard deductions by the state and local real estate taxes paid by up to $500
(81,000 if married filing jointly) was new for TY 2008. Since awareness was low for this additional deduction,
a over half of participants with this fictional situation (54 percent) made the error of not including real estate
taxes paid with their deductions. This indicates that the instructions and forms were not effective enough to
make taxpayers aware of this new clause and prevent them from incorrectly calculating their standard deduc-
tion. Here, an opportunity exists to improve the manner in which new clauses are highlighted in instruction
booklets and on tax forms. WIRA therefore recommended that a greater effort be made to highlight the new
clauses of the tax law in instruction booklets and on tax forms to effectively alert the relevant segment of
taxpayers.

With respect to providing outreach before and during filing season to taxpayers who will likely be affected
by new clauses in the tax law, WIRA recommends the development of more rigorous and far-reaching pre-tax
communication materials via the Wage & Investment (W&I) Communications & Liaison (C&L) office for
intended audiences. Communication material should ideally follow the “what, why, how” marketing commu-
nication approach that has been proposed for the Stakeholder Partnerships, Education, & Communications
(SPEC) outreach model*® and should be distributed through multiple channels, such as www.IRS.gov and
SPEC for partners to distribute to taxpayers.

Lastly, an implication of the difference between Schedule A and non-Schedule A participants’ financial
situations is that Schedule A participants have invested more resources to maximize the utility of their fi-
nances. Accordingly, these taxpayers may adapt to complex tax issues more readily than taxpayers who are
less likely to itemize deductions. Additionally, Schedule A participants were more likely to use an online bill
paying service, to have access to the internet, and to use the internet and email more frequently than non-
Schedule A participants. Therefore, taxpayers who are more likely to itemize their deductions can potentially
be a targeted population for transferring their primary communication channel with the IRS from more tra-
ditional, expensive channels, such as mail and telephone, to more cost-effective, interactive channels, such as
web platforms on IRS.gov.

Conclusion of Multi City Study

Evaluating Effect of Assistance on Compliance

In assessing the lack of impact that telephone, internet, and walk-in assistance had on accuracy rates for par-
ticipants in all scenario types, a number of factors emerge as possible explanations.

Completing an accurate return according to the five critical lines on Form 1040 and Form 1040A was
dependent on a number of factors, such as use of IRS publications, use of supplemental worksheets that were
applicable to each scenario, and correctly calculating lines that required mathematical computation. Because
accuracy, evaluated as a single measure, was dependent on multiple factors, measuring the effectiveness of
an isolated factor has a diluted impact. This inference carries over to the impact of telephone, internet, and
walk-in service on accuracy; since use of each service channel is an isolated variable, the ability to effectively
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measure the impact of just one of these variables on accuracy is improbable given the effect of numerous other
factors on accuracy.

The nature of the participant’s inquiry and his or her application of the assistor’s response while using one
of the three service channels pose another challenge in evaluating impact of service use. Assuming the inquiry
was correctly stated, it cannot be automatically presumed that the participant accurately applied the response.
Also, although unlikely, professionally-trained IRS staff may have misunderstood the participant’s question,
consequently giving misguided information and leading the participant to enter incorrect information on his
or her tax return.

Confounding variables, interpretation and application of information, and potentially misguided assis-
tance can likely be mitigated by the use of tax preparation software. Software can mitigate the problem of
confounding variables by relating all of the extraneous variables, such as completing supplemental worksheets
and mathematical computations, together through a probe-and-response application for the taxpayers. Tax
software would also be useful to provide the correct information and application of data that the taxpayer pro-
vides, and would thereby eliminate the need for third-party assistance. Again, the probe-and-response feature
of the software essentially limits the taxpayer’s role to posing questions, such as “Am I eligible?”, and supplying
the required information to answer the question. Therefore, future research on the impact of service on ac-
curacy should consider the application of tax preparation software to alleviate the difficulties that arise when
evaluating the two educational models.

With respect to service channel preference, the majority of Multi City participant initial service uses were
through the walk-in channel (62 percent of all service uses), followed by telephone assistance (23 percent), and
lastly internet assistance (15 percent). The lower incidence of telephone and internet assistance in the Multi
City study can likely be attributed to the convenience of walk-in assistance at the time, for which participants
simply walked to an adjacent room and waited for five minutes or less to speak with a research staff member.
In fact, results from the Taxpayer Experience Survey showed that 56 percent of individuals from a sample of
local IRS office visitors would be somewhat or very likely to continue to wait for service if wait time increased
by a half-hour. This number dropped to 43 percent when wait time increased to an hour. Additionally, 53
percent stated they would use a computer or phone at the local IRS office instead of talking with a representa-
tive.” This percentage is significantly higher than that of Multi City participants who initially used a computer
or phone for their service needs (38 percent).

Multi City Participant Confidence in the Accuracy of Tax Returns

Overall, results from the four phases of the Multi City study shed light on the significant challenge of making
taxpayers aware that, for more common errors on tax returns, their confidence in accuracy may be misplaced.
As stated previously, of all Multi City participants, 88 percent rated confidence in the accuracy of their return
as somewhat to very high. See Table 20 for mean confidence scores of participants who scored poorly, mod-
erately, and exceptionally well on their fictional returns.

TABLE 20: Multi City Participant Confidence in Accuracy of Tax Return

Overall Performance Number of Correct . x
" P Mean Confidence Score
on Tax Return Critical Lines
Poor Zero or one 5.7
Moderate Two or three 6.4
Exceptional Four or five 7.0

*“Critical Lines” refers to the five critical lines that were evaluated to determine overall accuracy of tax returns: adjusted gross income (AGlI), taxable
income, total tax, total payments, and overpaid/amount owed.

**Confidence in accuracy of return was rated on an eight-point scale, with 1 indicating “Not at all confident” and 8 indicating “Very confident.”

Participants who scored poorly had significantly lower confidence in the accuracy of their return than
participants who scored moderately and exceptionally well. However, these participants’ mean confidence
score was in the “somewhat confident” range (a rating of 5 or 6 on the eight-point scale), signifying inflated
confidence relative to these participants’ actual performance.
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Research from psychological literature suggests that this type of inflated confidence is also apparent
among people in general who assess themselves in other domains, such as their health, education, and careers.
According to Dunning, Heath, and Suls (2004), the correlation between people’s self-assessment of skills and
actual performance in several domains is moderate to meager. The following quote provides insight into this
predicament:

People overrate themselves. On average, people say that they are “above average” in skill (a
conclusion that defies statistical probability), overestimate the likelihood that they will engage
in desirable behaviors and achieve favorable outcomes ... and reach judgments with too much
confidence.”

To curtail the inflated confidence taxpayers have in the accuracy of their returns, the initiation of preemp-
tive communication can draw taxpayers’ attention to areas with high error potential and the increased risk of
inaccuracy associated with these errors. Clear options for resolving uncertainty and obtaining accurate in-
formation must be provided preemptively via web platforms, telephone communication, media outreach, and
publications. Additionally, outreach pilots should be designed to test the value and effectiveness of these new
communication approaches and to identify additional ways to continuously improve the model.

Merit of the Multi City Study

The merit of the Multi City study lies in the potential for significant operational change of outreach strategies,
forms, and publications based on recommendations from each group of participants: Taxable Social Security,
EIC, and Schedule A. Understanding the unique barriers faced by taxpayers with different situations will al-
low the IRS to increase voluntary compliance for those who self-prepare their tax returns by targeting and
alleviating these challenges, thereby improving the preparation experience for the over 56 million taxpayers
who prepare their own returns each year.

Endnotes
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Source: Study of the Effect of Taxpayer Assistance on Voluntary Compliance, IRS Management Briefing and
Executive Summary. Price Waterhouse, July 28, 1989.

2 Source: Phase 1: 2009 Multi City Study of the Effect of Assistance on Compliance, W&I Research & Analysis
Group 4, Project Number 3-08-07-S-032T, April 2010.
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and Child Tax Credit. W&I Research & Analysis Group 4, Project Number 4-10-09-S-052, September
2010.

> Source: Phase 4: 2009 Multi City Study of the Effect of Assistance on Compliance—Schedule A. W&I
Research & Analysis Group 4, Project Number 4-10-09-S-065, December 2010.

WIRA acknowledges that the experimental design does not address taxpayer burden when choosing a
service channel (i.e., channel preference). The experiment was designed to test the compliance impact of
the IRS service channels if all service was equally available (i.e., service usage).

Examples of anomalies included participants who said to a research staff member that they had never
done their own taxes or used tax preparers, and participants who did not complete the back of their Form
1040 or Form 1040A.

Seventy-seven percent of taxpayers who participated in the 2009 Benchmark Survey indicated that they
had internet access at home. Source: 2009 Benchmark Survey, Phase 1—Analysis of Generational and
Income Segments, May 2010, page 18.

V-coded tax returns are returns that were prepared using tax software, and were subsequently printed and
mailed in to the IRS.
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" For TY 2008, 40 percent of taxpayers self-prepared their returns. Of those who self-prepared, 60 percent
filed electronically, 23 percent filed hand-prepared paper forms, and 18 percent filed v-coded paper
returns. Source: Compliance Data Warehouse (CDW) Electronic Tax Administration Marketing Database
(ETA MDB).

Seventeen participants were recorded using service three times, while three participants were recorded
using service four times. No participants were recorded using service more than four times.

—
_

12 Results from the Taxpayer Experience Survey showed that 63 percent of respondents who contacted the
IRS more than once used the same service channel for multiple contacts. Source: 2009 WeI Taxpayer
Experience National Report, Tax Year 2008 (also known as Market Segment Survey), July 2010, Slide 14.

13 Similar to participants with Itemized Deductions scenarios, participants with Could Not Itemize scenarios
were given a list of potential deductions that could be itemized. However, if they had correctly completed
Schedule A, Could Not Itemize participants would have found their total itemized deduction amount to be
less than their standard deduction amount.

' On the Taxpayer Experience Survey, respondents who had contacted the IRS in the past 12 months were
asked to rate their confidence in the completeness and accuracy of information and assistance received
from the IRS. Ninety-one percent of respondents rated confidence as somewhat to very high, with 66
percent of these respondents rating confidence as very high. Source: 2009 We»I Taxpayer Experience
National Report, Tax Year 2008 (also known as Market Segment Survey), July 2010, Slide 66.

Exploratory descriptive statistics reveal the existence of demographic effects on accuracy. Applying
chi-squared analysis, the variables city, race, education, employment, and scenario type each resulted
in a statistically significant difference in accuracy rates. To isolate whether the use of IRS services was a
significant predictor of accuracy, these variables were controlled.

—
o

!¢ Totals more than 100 percent due to rounding.

7 Source: Earned Income Tax Credit Participation Rate for Tax Year 2005, Dean Plueger, Recent Research on
Tax Administration and Compliance: Selected Papers Given at the 2009 IRS Research Conference, pages
151-195.

18 Stakeholder Partnership, Education, and Communications (SPEC) shopping review results through
April of 2009 found that 78 percent of scenarios eligible for CTC that were prepared by volunteers had
the correct amount of CTC entered on the tax returns. Source: Ensuring the Quality Assurance Processes
Are Consistently Followed Remains a Significant Challenge for the Volunteer Program, Treasury Inspector
General for Tax Administration, September 15, 2009.

¥ SPEC shopping review results through April 2009 show that 78 percent of taxpayers who elected a
volunteer to prepare their returns claimed the correct amount of ACTC on their returns. Source: Ensuring
the Quality Assurance Processes Are Consistently Followed Remains a Significant Challenge for the Volunteer
Program, Treasury Inspector General for Tax Administration, September 15, 2009.
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Percentages add to 101 percent due to rounding.
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With respect to accuracy of CTC and ACTC, differences between groups that did and did not use service
could not be statistically analyzed due to the low number of participants who were eligible for these credits
and who used service.

*2 Fifty-three percent of participants with scenario Madison, a single fictional individual with no children,
failed to claim any amount of EIC on their returns. In contrast, 40 percent and six percent of participants
with scenarios Harrison and Hood, respectively, failed to claim any amount of EIC.

2

<@

For the purpose of this report, Schedule A participants will refer to participants tasked with either an
Itemized Deductions or Could Not Itemize scenario. Both scenario types required participants to use
Schedule A to determine whether or not they could itemize deductions on their mock tax returns.

2

=

Of all Multi City participants, 34 percent indicated to the screener that they had itemized deductions for
the previous tax year. This figure is in line with IRS estimates that, on average, one in three taxpayers
itemizes their deductions.
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» Ttemized deductions can be taken only on Form 1040. Standard deductions, however, can be taken on
either Form 1040 or Form 1040A. For this study, participants with an Itemized Deductions scenario must
have used Form 1040 to correctly complete their scenario, while participants with a Could Not Itemize
scenario could have used either a 1040 or 1040A to correctly complete their scenario.

% Critical lines are the last lines of the eight sections on Schedule A, which contain the sum of deductions
from previous lines of the section. Line 29 is the sum of all previous critical lines on Schedule A.

7 Each of the eight fictional scenarios that required the use of Schedule A involved individuals who paid
motor vehicle taxes, and six of the eight scenarios involved individuals who paid home property taxes.

28 The seven critical lines refer to lines 4, 9, 15, 19, 20, 27, and 28.

» The debrief form that was completed after the study did not include questions to determine why or why
not participants used worksheets applicable to their scenario.

% Source: SPEC Outreach Study: Final Report, Project # 4-09-01-S-019, W&I Research & Analysis Group 4,
October 2010.

31 Source: 2009 WerI Taxpayer Experience National Report, Tax Year 2008 (also known as Market Segment
Survey), July 2010, Slide 13.

32 Source: Flawed Self-Assessment: Implications for Health, Education, and the Workplace, David Dunning,
Chip Heath, and Jerry Suls from Cornell University, Stanford University, and University of Iowa,
respectively; American Psychological Society, Volume 5, 2004
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Appendix A: Screener

[SCRIPT FOR ANSWERING MACHINES]

Hello, this message is for , my name is , calling from Development Associates on behalf
of the Internal Revenue Service regarding the research study in [city name].

I wanted to take a few minutes to ask you some questions to see if you might qualify. Please call me back at
1-800-443-5696. We appreciate your interest in this important study. Thank you.

Goodbye
[WHEN REACH POTENTIAL RESPONDENTS]

1. There is a confirmation code on the front of the postcard near your name and address. It would help me if
you could read it to me. The number will start with STL, and be followed by something like G-E-N, I-N-C,
or AG-E.

Please use the blank space to write your answers.

Confirm Code (Ex: STL-GEN1-99999-A):

2. May I please have your contact information, including your full legal name?
[INTERVIEWER INSTRUCTION—we need the legal name (no nicknames).]

Please use the blank space to write your answers.

First Name:
Last Name:
Address 1:
Address 2:
City:

State:

Zip:

Phone:
E-Mail:

3. How did you hear about this study [MARK ALL THAT APPLY]?

[INTERVIEWER INSTRUCTION—If you already know the answer, do not ask this question again. Fill in the
response from your paper form.]

Please check all that apply and/or add your own variant.

Postcard

Web (Craigslist)

Word of Mouth

Print Advertisement
Radio Advertisement
Flyer

Other (Please Specify):
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4. Are you over age 18?

Please pick one of the answers below.

YES
NO

5. What is your age? [Enter -99 if refuses to answer]
Please use the blank space to write your answers.

IF RESPONDENT DOES NOT GIVE EXACT AGE, READ OR PROVIDE THE FOLLOWING: If you would
like, I could read some age categories; just stop me when I reach the one closest to your age.

Please pick one of the answers below.

18 to 24
25to 34
35to 44

45 to 54

55 to 64

65 to 74

75 to 84

85 and above
REFUSED

6. Gender of respondent
[INTERVIEWER INSTRUCTION: Unless there is some ambiguity, please complete without asking]
[SUGGESTED PHRASING: My apologies for asking the next question, but what is your gender?]

Please pick one of the answers below.

Male
Female

7. This question is about the language spoken in your home. Would you say that English is the primary
language.

A language other than English is the primary language.
Refused

Other (Please specify):

8. Are you of Hispanic, Latino or Spanish origin?

Please pick one of the answers below.

Yes
No
Refused

9. Tapologize for asking, but what is your race?

Are you: [MARK ALL THAT APPLY]
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INTERVIEWER INSTRUCTION: If they answer Hispanic/Latino, please follow-up with “Would you catego-
rize yourself as White, Black, or American Indian?”

Please check all that apply and/or add your own variant.

White or Caucasian

Black or African American

American Indian or Alaska Native

Asian

Native Hawaiian or Other Pacific Islander
Refused

Other (Please specify):

10. Are you currently employed?
Please pick one of the answers below or add your own.

Employed full-time

Employed part-time, not a student
Not employed, but looking for work
Not employed, and not looking for work
Full-time student, not working
Full-time Student, working
Part-time student, working
Part-time student, not working
Retired, working part-time

Retired, not employed

Other (Please specify):

11. T have seven categories for your total annual household income. If you feel comfortable, please stop me
when I read the one that best describes your total annual household income.

Please pick one of the answers below or add your own.

Under $17,000

$17,000 to $25,000
$25,000 to $35,000
$35,000 to $50,000
$50,000 to $75,000
$75,000 to $100,000
$100,000 and over

No Income

Refused

Other (Please specify):

12. What is the highest level of education you have completed?

[INTERVIEWER INSTRUCTION—If someone has multiple degrees and you can determine which degree is
higher, then mark that category; if not, mark both.]

Please check all that apply and/or add your own variant.

Grade School
Some High School
High School Diploma/GED



42 Bruch, Cico, and Mehmood

Trade/Vocational School Certificate

Some College, No Degree

Associate’s Degree

Bachelor’s Degree

An advanced degree (INCLUDES MASTERS, DOCTORAL, AND PROFESSIONAL DEGREES)
Other (Please specify):

13. Do you have Internet access at home?

Please pick one of the answers below.

Yes
No
Don’t Know

14. Do you use the internet, at least occasionally?
[INTERVIEWER INSTRUCTION—if person asks for clarification, ask them to “just use your best judgment”’]

Please pick one of the answers below.

Yes
No

15. Do you send or receive email, at least occasionally?
[INTERVIEWER INSTRUCTION—if person asks for clarification, ask them to “just use your best judgment”’]

Please pick one of the answers below.

Yes
No

16. Are you the adult in your household who is most familiar with preparing and filling out your federal in-
come tax return?

[INTERVIEWER INSTRUCTION: Pause for response. Then tell respondent]

Please pick one of the answers below or add your own.

Yes, most familiar

Equally familiar

Neither most familiar nor equally familiar
Other (Please specify):

The computer is matching your responses with our targeted demographic to ensure we have a representative
U.S. Population, if you can give me one moment.

17. [INTERVIEWER INSTRUCTION: Does this person still qualify based upon their demographic
information?]

Please pick one of the answers below.

Yes
No
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All right, the next set of questions are about how you filed your United States federal tax forms in each of the
last three years. I'm going to ask you to think back to the last three tax years for which you filed. Most people
will file their tax forms for tax year 2008 by April 15th of this year. So, when I say tax year 2008, I mean this
year. When I say tax year 2007, I mean last year.

18. What method did you use or will you use to file your taxes this year--tax year 2008? We are interested in
knowing whether you used tax software, paper forms, or a tax professional, for example. How about last
year—2007? And tax year 2006?

[INTERVIEWER INSTRUCTION—probe to make sure you are able to place them correctly.]
Please fill in the answers in the table below (mark appropriate circles and squares and fill in the blank spaces).
2008 2007 2006

1. Filled out the paper forms without tax preparation software

2. Used tax preparation software, but mailed IRS paper forms

3. Used tax preparation software, and filed electronically

4. Hired a tax professional to check my work and make suggestions

5. Hired a tax professional who took all my tax information and completed my form
6. Not sure

7. Not required to file

19. The next thing we're interested in is your filing status for the last three tax years. I'm going to read some
sample filing statuses.

Please let me know which one best describes you for this year—tax year 20087 And 2007? And 2006?
Please fill in the answers in the table below (mark appropriate circles and squares and fill in the blank spaces).
2008 2007 2006

1. Single

2. Single Head of Household

3. Married Filing Jointly

4. Married Filing Separately

5. Qualifying Widow(er) with dependent child
6. Not sure

7. Not required to file

20. Next, 'm going to read off some of the standard forms that are often filed. Wed like to know which forms
you used or will use when you file your tax return this year—tax year 20087 And 2007¢? And 20067

Please fill in the answers in the table below (mark appropriate circles and squares and fill in the blank spaces).

2008 2007 2006

1. Short form 1040EZ

2. Short form 1040A

3. Long form 1040 without other forms or schedules
4. Long form 1040, with other forms or schedules

5. Some other form

6. Not sure

7. Not required to file
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21. You stated that you used or will use the 1040EZ form. Would you be comfortable completing the 1040A
Short Form?

[INTERVIEWER INSTRUCTION—If respondent states “I don’t know”, mark “no”]
Please pick one of the answers below.

Yes
No

22. T have just one additional set of questions about the most recent federal tax return you filed. We will
use this information to help us place you into the right study group. I'm going to read a list of items that
include things like tax deductions and tax credits. Did your most recent tax return include any of the
following?

[INTERVIEWER INSTRUCTION: Please reference q18 to find the respondent’s most recently filed tax year.]
Please fill in the answers in the table below (mark appropriate circles and squares and fill in the blank spaces).
Yes No  Don’t Know

Earned Income Credit (EIC)

Social Security

Benefits paid to you that were taxable
Child Tax Credit

Itemized Deductions

Standard Deductions

Dependents

The computer is going through your responses to see if you are eligible for the study. If you can bear with me
for just a second . ..

23. Congratulations, you are eligible to participate! As you may know, we are assisting the IRS with its re-
search to better understand how taxpayers complete their tax forms and what help people need. The study
takes about two hours and you receive an honorarium of $60 for filling in the form and up to an additional
$40 based upon the reasonable accuracy of your responses—so potentially $100 total.

Would you like to participate?

Please pick one of the answers below or add your own.

Yes
No
Not Sure (Please specify):

24. The study will take place on DAY, MONTH, at TIME am/pm. Will that work for you?

[INTERVIEWER INSTRUCTION—Offer 5:15 PM sessions as a last resort. Note that the participant needs to
show up 15 minutes beforehand.]

[INTERVIEWER INSTRUCTION—when you pick a session, write it down on a piece of paper so that you can
read it back to the R at the end of the interview.]

Please pick one of the answers below.

TUES MAY 5—08:30 AM - 10:30 AM (8:15 AM)
TUES MAY 5—11:00 AM - 01:00 PM (10:45 AM)
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TUES MAY 5—03:00 PM - 05:00 PM (2:45 PM)
TUES MAY 5—05:15 PM - 07:15 PM (5:00 PM)
WED MAY 6—08:30 AM -10:30 AM (8:15 AM)
WED MAY 6—11:00 AM - 01:00 PM (10:45 AM)
WED MAY 6—03:00 PM - 05:00 PM (2:45 PM)
WED MAY 6—05:15 PM - 07:15 PM (5:00 PM)
THURS MAY 7—08:30 AM -10:30 AM (8:15 AM)
THURS MAY 7—11:00 PM - 01:00 PM (10:45 AM)
THURS MAY 7—03:00 PM - 05:00 PM (2:45 PM)
THURS MAY 7—05:15 PM - 7:15 PM (5:00 PM)
No Time will work

25. We will send you a confirmation letter with the place and time of your session. Is your mailing address
the same as your contact address?

Please pick one of the answers below.

Yes
No

26. Mailing Information:

Please use the blank space to write your answers.

ADDRESS 1:
ADDRESS 2:
CITY:
STATE:

ZIP:

The tax situation for the family or individual in your scenario will be very much like yours, so it should be like
doing taxes for someone like yourself. To participate, you will need to come to your session to complete the
hypothetical tax scenario. This session is located at [location]. We will include directions to the session in the
materials you will receive in the mail.

[INTERVIEWER INSTRUCTION: If respondent insists on having directions while on the phone, please ask
for their method of transportation, and reference the following:

Driving Directions: Plug in their address to either Mapquest or Google Maps, then relay the directions over
the phone.

Public Transportation: Metrolink (subway) to location]
Now, let me tell you a little bit about what will happen when you arrive for your session ...

First, an employee from Information Experts will greet you in the lobby. He or she will check you in and out,
and pay you the honorarium when you are finished. Only he or she will have your name. While you are there,
you will be given a badge with a number on it. You will use this number during the study so that your name
will not be associated with any of your responses. Your participation will be completely anonymous, and no
one at the IRS will ever have your name. When you come, you will need to bring two things with you. One,
a government-issued photo ID, such as a driver’s license. This is so we can get you into the building. Two,
your confirmation letter that we will mail to you one week prior to your session. This letter will contain your
participant ID number, so it is important that you bring it with you. We will need these items, both photo ID
and confirmation letter, so that we can pay you. We will also remind you to bring these items when we send
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the confirmation letter in the mail. If you do not receive your confirmation letter by Monday, May 4th, please
give us a call on our 1-800 number.

Also, we want to mention that if you need reading glasses, you will need to remember to bring them. We also
want to mention that the temperature of the building in which the session is located varies, so please bring
appropriate clothing. In addition, neither the IRS nor Information Experts will provide any childcare for any
duration of the study. Please do not bring anything related to your own personal income taxes. Everything
you need to complete the hypothetical tax scenario will be ready for you.

Do you have any questions?

We're almost done, but we're required by law to read the following message to you.

The Paperwork Reduction Act requires that the IRS display an OMB control number on all public information
requests. The OMB Approval Number for this study is 1545-1349. Also, if you have any comments associated
with this study or suggestions on making this process simpler, I have an address you can write to. Would you
like that address?

LR.S.

Tax Products Coordinating Committee

1111 Constitution Ave. NW

Washington, DC 20224

Thank you for participating in this important study!

We look forward to seeing you on [DAY, MONTH, at TIME] am/pm. [END INTERVIEW]

I'm sorry. You are not eligible for this study. We appreciate you taking the time to see if you qualify. Thank you
for your interest.

Ok. We appreciate your time. And thank you for your interest.
27. This survey had some issues that need to be clarified / researched.
Please use the blank space to write your answers.

Needs a follow-up call

Problem present, not resolved

Evening session desired, re-contact

Referral Information present

28. Interviewer comments:

Please write your answer in the space below.

29. Primary Interviewer:

Please pick one of the answers below.

[Names of interviewers]

This survey is complete.

Don't forget to press SUBMIT!
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Appendix B: Session Instructions

I want to start by thanking you all for coming in today to help evaluate some tax forms. Our goal is to better
understand how people complete their tax returns and how the IRS affects that process.

There are several other staff members here who are wearing badges indicating they are project staff. Please
refer any questions you have to these staff members only.

When you came in, you each should have received a packet. There are several different packets, so please
make sure the number on your badge matches the number on the packet. In your packet you will find a copy
of the instructions for your participation in this project. Each packet has a brief description of the person you
are going to pretend to be today for the purpose of completing a tax return. Each packet also contains the tax
documents for that person, tax forms, and instruction booklets. We have a calculator and some pencils for
each of you. If you need more pencils, just let me know.

All the necessary tax information and relevant tax documents for your person are in the written descrip-
tion and/or the packet. So, if your scenario does not mention childcare expenses, you should assume your
person did not have any childcare expenses. Some packets may contain information that is not necessary
for completing the person’s tax return. Use what you need.

One thing we are looking at today is how people use help to complete their tax form. Each of you will have
access to a certain type of help, if you need it. The type of help you can get is based on the color on your badge.
o Blue is for in person assistance,

o Red is for web,

o Yellow is for telephone,

o Green is a wild card for any or all of the three: in person assistance, web and telephone; and
o White is for instructions and forms only.

Now I'll explain how to request the different types of services you may be eligible for and what to expect for
each type of service.

For In-Person Assistance: You may receive help by talking to an IRS customer service representative face-to-
face. We call this person the “walk-in assistor” If you have a question you would like to ask a walk-in assistor
about your person’s tax return, please tell one of the staff members you would like walk in or face-to-face as-
sistance. Before you see the walk in assistor, you will be given a piece of paper. Please write your participant
number and the line number or topic that you want help with. Remember when you talk to the assistor to use

your Qel‘SOl’l’S name, not yours. Please do not give the assistor your real name.

For Web: If you have a question about your person’s taxes, you can use the website, called “ IRS.gov”” To use
the website, please tell the escort you would like to use the website. At each computer you will find a piece of
paper where you will need to enter your participant number and the line number or topic that you want help
with. Please do not visit any other websites. A staff member will be at the computers to help you get started
and to help you with the computers. Remember this person cannot answer any tax questions. The computers
you will be using are set up to record where you go within IRS.gov to help us better understand how people
navigate the IRS.gov website.

For Telephone: You can get help by calling the IRS toll-free line. If you have a question you would like to ask
the IRS toll-free line, please tell one of the staff members you would like toll-free assistance. At each telephone
you will find a piece of paper with the IRS toll-free assistance number on it. Please write your participant
number on that piece of paper and the line number or topic that you want help with. A staff member will be
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at the phones to help you complete this form and call the IRS toll-free line. When you call, the assistor should
give you his or her ID number and maybe their last name. Please write the assistors ID number and last name
on the sheet of paper also. Remember when you call to use the name of your person. Please do not give the
assistor your real name. Also, do not mention that you are participating in a research study.

For Instructions and Forms: Your packet contains IRS forms and instructions that have been included to
provide you with assistance in completing your person’s tax return. Feel free to write on the forms and in the
instruction booklets.

When you have completed the tax form, please tell one of the staff members that you are finished. You will
receive a short questionnaire to give us some feedback on your experience with your person’s taxes and you
will also receive your honorarium. While you are completing the questionnaire, we will score your work to see
how you did and determine if you earned the bonus.

With your packet, you were also given a consent form. Please take a few minutes now to read and sign the
consent form. Let me know when you are done.

Finally, we have just a few rules.

1. If you need to use the restroom, just let one of the staff members know.
2. Please turn off all cell phones.

3. Please do not talk to the other participants.

4

. If you have the option of having the IRS calculate a line on the form, do NOT exercise that option. We
want YOU to complete the entire form.

Any questions?

Let’s begin.
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Appendix C: Multi City Study Debrief Survey

1040 Tax Forms Study Debriefing Questions

Please mark your answer to each question.

1. Were you able to complete your tax scenario?

_ Yes ______No Why not?

2. Did the packet give you enough information to complete the tax form?
_ Yes ______No Why not?

3. Did you use the IRS publications or instruction booklets that came with the tax forms?

Yes [Go to Question 4] No [Skip to Question 5]

4. Please rate your level of satisfaction or dissatisfaction with the IRS publications or instruction booklets

you used today. On a scale of 1 to 8, where 1 is very dissatisfied and 8 is very satisfied, how satisfied or dis-

satisfied were you with each of the following?

Circle One Answer for Each Statement

Very dissatisfied Very satisfied
Ease of finding answers 1 2 3 4 5 6 7
b | Ease of understanding instructions 1 2 3 4 5 6 7
¢ | Completeness of instructions 1 2 3 4 5 6 7
d ;l;h: :;}I))llzrtl:tti}?:fgi rvrvl?at procedures are necessary 1 2 3 4 5 6 7
—Over—

5. Did you use any help other than the IRS publications or instruction booklets?

Yes No = Why not? [Check All That Apply]

a. Wait time too long/too many other people in line




50 Bruch, Cico, and Mehmood

b. _ Did not know how

c.___Did not need help = [Skip to Question 8b]

d.__ Nothing else was available to me —> [Skip to Question 8b]
f. _ Other

6. Did you get help more than once?

Yes No

7. What question or issue caused you to seek help from something other than the IRS publications and in-
struction booklets?

8. On ascale of 1 to 8, where 1 is not at all confident and 8 is very confident, how confident are you with the
accuracy of:

Circle One Answer
Not at all Very
confident confident
a | The help you received 1 2 3 4 5 6 7 8
b | The tax return you completed 1 2 3 4 5 6 7 8

Thank you for answering the previous questions about the tax scenario you just completed.
We would now like you to tell us a bit about yourself.

9. There are many IRS resources and services people can use to help them complete their taxes. Which of the
following IRS resources and services did you use to complete your tax return this year and the previous

two years?

[Check All That Apply]

Used during

IRS Services Used this year .
previous two years

IRS forms and instruction booklets

IRS website (Www.irs.gov)

IRS Tax Assistance Centers (walk-in sites)
Automated IRS phone system

IRS phone representatives

E-mail with the IRS

Written correspondence with the IRS (other than e-mail)

1 did not use any IRS resources or services.

10. There are many other resources and services people can use to help them complete their taxes. Which
of the following other resources and services did you use to complete your tax return this year and the
previous two years?
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[Check All That Apply]

Used during

Other Services Used this year .
previous two years

Volunteer tax preparation clinics

Tax preparation company

Non-IRS books and publications

Your own accountant or bookkeeper

Tax preparation software

Internet websites (other than the IRS website)

I did not use any other resources or services.

- Over -

11. Other than the types of IRS assistance listed above, are there any other types of assistance you think the IRS
should offer taxpayers?

12. Have you ever filed your federal tax return electronically?

Yes No = Why not?
13. Did you hire a professional tax preparer or did you prepare your taxes yourself this year?

Professional tax preparer Self-prepare

14. Why did you choose to hire a professional tax preparer or to self-prepare?

15. The following are some general statements about the way you might feel about your own personal situa-
tion. On a scale of 1 to 8, where 1 is strongly disagree and 8 is strongly agree, to what extent do you agree
with each of the following statements?

Circle One Answer for Each Statement
Strongly disagree Strongly agree
a | I enjoy managing my household finances. 1 2 3 4 5 6 7 8
b | I usually pay my bills on time. 1 2 3 4 5 6 7 8
¢ | Iusually use an online bill paying service(s). 1 2 3 4 5 6 7 8
d | I wish Ihad a better understanding of my finances. 1 2 3 4 5 6 7 8
. I feel conﬁden.t in my ability to. solve financial problems 1 ’ 3 4 5 6 7 8
that come up in my everyday life.
f | I wish I had better English reading and writing skills. 1 2 3 4 5 6 7 8

Thank you for helping with this important study.
Your participation will help the IRS improve its tax forms and instructions.

Please see an IE employee to check out and receive your honorarium.
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Appendix D: Testing Locations

The specific locations and dates for the testing sessions were as follows:

Atlanta, GA
Date: March 2-6, 2009

St. Louis, MO
Date: May 4-8, 2009

Boston, MA
Date: June 8-12, 2009

Seattle, WA
Date: July 6-10, 2009

Cambridge Building
2965 Flowers Road South
Atlanta, GA 30341

Robert A. Young Federal Building
1222 Spruce Street
St. Louis, MO 63103

JFK High Rise
15 New Sudbury Street
Boston, MA 02203

Henry Jackson Federal Building
915 Second Avenue
Seattle, WA 98174
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Appendix E: Multi City Scenarios

Name: Cameron Adams

DOB: 08/15/1952

SS#: 886-00-4805

Employment: Teacher Assistant

Marital Status: Legally separated
Spouse’s name (if any): Mackenzie Hood

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:

Name SS# DOB Relationship
Mackenzie Adams 813-00-5076 03/05/1955 Wife

Isabel Adams 834-00-7406 05/03/1990 Daughter
Joshua Adams 834-00-4638 02/15/1992 Son

You work as a teacher assistant at your local elementary school. Even though you and your wife, Mackenzie,
are legally married, due to previous financial problems, you refuse to file a joint tax return with your wife. Your
children, Isabel and Joshua, live with you full time in the family home and you provide over 50% of their sup-
port. You elected to receive advance EIC this year. You and your children lived in the state of Georgia for the
entire year and are U.S. Citizens. Georgia has a state income tax.

Name: Sally Brown

DOB: 09/12/1935

SS#: 876-00-4532
Employment: Retired
Marital Status: Single
Spouse’s name (if any): None

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year: NONE

You are retired. You receive income from pensions and social security and you do not work. You have lived in
the state of Georgia in the same house for the last 20 years. You are a U.S. Citizen. Georgia has a state income
tax.

Name: Ella Chapman

DOB: 11/22/1969

SS#: 827-00-1774

Employment: Marketing Manager
Marital Status: Married

Spouse’s name (if any): Derrick Chapman

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:
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Name SS# DOB Relationship
Derrick Chapman 842-00-6518 01/14/1963 Husband
Jasmine Chapman 827-00-1667 11/03/1988 Daughter
Ryan Chapman 827-00-1370 06/15/2001 Son

You are a marketing manager for a local company, your husband, Derrick, is a social worker. You have a sav-
ings account at your credit union which earns interest.

Your daughter, Jasmine, is attending the state college on a full tax-free scholarship. Jasmine lives at home and
you provide all of her support. Your son, Ryan, also lives with you full time and you provide all of his support.
You and your family have lived in the state of Georgia for 7 years. Georgia has a state income tax. You and your
family are U.S. Citizens. Last year you received the full amount of the economic stimulus payment for your
filing status and number of children.

You did not itemize your deductions last year, but you think you might save money if you itemize this year.
The following is a summary of the applicable receipts and records you collected for itemizing your deductions:

Medical Expenses $1,750
Real Estate Taxes on your primary residence $2,846.73
Motor Vehicle Tax (value based) $92.19
Home Mortgage Interest See 1098
Charitable contributions:

Checks to local charity $420

(you have a statement from the charity)

Clothing donation receipts fair market value $156

State income tax See w-2

Name: Sierra Fillmore

DOB: 10/22/1961

SS#: 823-00-7621

Employment: Head Teller

Marital Status: Married

Spouse’s name (if any): Jonathan Fillmore

Name SS# DOB Relationship
Jonathan Fillmore 891-00-3750 01/06/1958 Husband

You are a head teller for a local bank and your husband, Jonathan, is a part-time waiter. You have a savings
account at your local bank that earns interest.

You and your husband both lived in the state of Georgia for the entire tax year and are U.S. Citizens, but you
have not lived together for the past year and you have not supported your husband in the past year. You and
Jonathan have decided to file your taxes separately this year. Jonathan has not filed his taxes yet, but will claim
himself when he does. Georgia has a state income tax.

Name: Dana Grant

DOB: 05/26/1949

SS#: 840-00-9570

Employment: Management Assistant
Marital Status: Single
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You are single and have no children. You are a management assistant for a vice president of a national paper
company. You have a savings account at your local bank that earns interest.

You lived in the state of Georgia for the past 10 years. You are a U.S. Citizen. Georgia has a state income tax.

Name: Jeremy Green

DOB: 11/20/1934

SS#: 832-00-9384

Employment: Retired

Marital Status: Married

Spouse’s name (if any): Jessica Green

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:

Name SS# DOB Relationship
Jessica Green 895-00-5193 05/13/1939 Wife

You are a retired autoworker and you receive income from your pension, your social security, and interest on
your savings account. You are married to Jessica Green. You are both U.S. citizens and you live in the United
States. You have no children. Because of financial problems caused by your first wife, you refuse to file a joint
return with anyone, including Jessica. You will file your own tax return and claim an exemption for yourself.
Jessica will file her own tax return and claim an exemption for herself. You are a resident of the state of Georgia
which has a state income tax and a U.S. Citizen.

Name: Steve J. Harrison
Employment: Service Technician
DOB: 10/18/1966

SS#: 809-00-9273

Marital Status: Married

Spouse’s name (if any): Ruth Harrison

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:

Name SS# DOB Relationship
Ruth Harrison 811-00-7881 06/28/1964 Spouse
Lydia Rogers 845-00-2630 05/03/1990 Daughter
Jacob Harrison 824-00-3450 02/15/1992 Son

You are a service technician for the local telephone company and your wife Ruth works part time at the book
store. You have a small savings account at your credit union that earns interest. Lydia, Ruth’s daughter, lives
with you fill time and you provide all of her support. Jacob, your son, also lives with you full time in the family
home and you provide all of his support. You, your children and your spouse are all Georgia residents and U.S.
Citizens. Georgia has a state income tax.

Name: David Hayes

DOB: 05/26/1949

SS#: 840-00-6874
Employment: Claims Adjuster
Marital Status: Single
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You are single and have no children. You are a claims adjuster for a national insurance company. You have a
savings account at your local bank that earns interest.

You lived in the state of Georgia for the past 10 years. You are a U.S. Citizen. Georgia has a state income tax.
You did not itemize your deductions last year, but think you maybe able to this year. The following is a sum-
mary of the applicable receipts and records you collected for itemizing your deductions

Medical and Dental Expenses $985
Medical Premiums (deducted from your pay check pretax)  $1,872
Motor Vehicle Tax (value based) $105
Home Property Tax $609
Mortgage Interest and Points See 1098
State income tax See W-2

Name: Mary J. Hood

DOB: 12/12/1966

SS#: 895-00-9015
Employment: Operator
Marital Status: Divorced
Spouse’s name (if any): None

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:

Name SS# DOB Relationship
Lauren Salem 824-00-3571 05/03/1991 Daughter
William Hood 816-00-2643 02/15/1993 Son

You are employed as an operator at Bluefield Telecommunications, and this is your only source of income.
Both of your children, Lauren and William, lived with you full time in the family home for the entire tax year.
You are divorced and provide all of your children’s support. You and your children lived in the state of Georgia
all year and are U.S. Citizens. Georgia has a state income tax.

Name: Emily Jackson

DOB: 08/19/1974

SS#: 867-00-4371

Employment: Contracts Administrator
Marital Status: Single

You are single and have no children. You are a contracts administrator for a national transportation company.
You have a savings account that earns interest at your local bank.

You lived in the state of Georgia for the entire tax year and are U.S. Citizens. Georgia has a state income tax.
You have had long distance on your home phone for at least the last 10 years.

You did not itemize your deductions last year, but think you might be able to this year because you bought a
condo for your primary residence. The following is a summary of the applicable receipts and records you col-
lected for itemizing your deductions:
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Medical and Dental Expenses $1,530
Medical Premiums (not payroll deducted pre-tax) $1,872
Motor Vehicle Tax (value based) $225
Home Property Tax $709
Mortgage Interest and points See 1098
Charitable contributions:

Checks to local charity (you have receipts) $ 575
State income tax See W-2

Name: Ashley Madison

DOB: 02/16/1978

SS#: 898-00-4308

Employment: Student and Waitress
Marital Status: Single

Spouse’s name (if any): None

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year: None

You are a full-time student at Georgia State and receive tax-free scholarships to pay for your school and liv-
ing expenses. You work part-time as a waitress for extra money. Your checking account with the credit union
earns interest. You do not live with your parents and they do not provide any of your support. You lived in the
state of Georgia for the entire year and are a U.S. Citizen. Georgia has a state income tax.

Name: Troy H. McCook

DOB: 03/12/1935

SS#: 876-00-6251

Employment: Retired

Marital Status: Married

Spouse’s name (if any): Yvonne A. Smith

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:

Name SS# DOB Relationship
Yvonne A. Smith 853-00-2894 10/30/1940 Spouse
Ashley Fergus 867-00-7521 04/05/1995 Granddaughter

You and your wife, Yvonne, are both retired. You and your wife receive income from pensions and social secu-
rity. Your granddaughter moved in with you in May of 2005 and you provide all of her support. You and your
family lived in the state of Georgia for the entire year and are U.S. Citizens. Georgia has a state income tax.

Name: Kevin Pierce

DOB: 06/28/1967

SS#: 861-00-2460

Employment: Property Manager
Marital Status: Single (divorced)
Spouse’s name (if any): None
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Name SS# DOB Relationship
Jonathan Pierce 861-00-0657 05/11/1990 Son

You are a property manager for a local condominium community. You have a savings account at your bank
that earns interest.

You are divorced and have full custody of your son who lives with full time. Your wife does not pay you child
support or alimony. You and your son both lived in the state of Georgia for the entire tax year and are U.S.
Citizens. Georgia has a state income tax.

You did not itemize your deductions last year. The following is a summary of the applicable receipts and re-
cords you collected for itemizing your deductions.

Medical and Dental Expenses $1,970
Medical Premiums (not payroll deducted pre-tax) $2,640
Prescription eyewear $320
Motor Vehicle Tax (value based) $270.62
Real Estate Taxes (value based) $1,500
Mortgage Interest See 1098
State income tax See W-2

Name: Nicholas Polk

DOB: 04/16/1969

SS#: 817-00-4376

Employment: Firefighter
Marital Status: Single (divorced)
Spouse’s name (if any): None

Name SS# DOB Relationship
Megan Polk 817-00-9670 09/29/1990 Daughter

You are a firefighter for your local county. You have a savings account at your local bank which earns interest.
You are divorced and have full custody of your daughter who lived with you for the entire year of 2006. Your
wife does not pay you child support or alimony. You and your daughter have lived in the state of Georgia for
the past 5 years and are U.S. Citizens. Georgia has a state income tax.

You did not itemize your deductions last year, but you think you may be able to itemize this year. The following
is a summary of the applicable receipts and records you collected for itemizing your deductions:

Medical and Dental Expenses $843
Medical Premiums (deducted from your paycheck pre-tax)  $2,640
Prescription eyewear $120
Motor Vehicle Tax (value based) $298
Real Estate Taxes (value based) $659
Mortgage Interest See 1098
State income tax See W-2

Name: Everett Taft

DOB: 11/22/1969

SS#: 827-00-6978

Employment: Warehouse Manager
Marital Status: Married
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Spouse’s name (if any): Sasha Taft
People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:

Name SS# DOB Relationship
Sasha Taft 842-00-6500 01/14/1963 Wife
Arabella Taft 827-00-1668 11/03/1988 Daughter
Lucas Taft 827-00-1371 06/15/2001 Son

You are a warehouse manager for a local company, your wife, Sasha, is a pastry chef. You have a savings ac-
count at your credit union which earns interest.

Your daughter, Arabella, is attending the state college on a full tax-free scholarship. Arabella lives at home and
you provide all of her support. Your son, Lucas, also lives with you full time and you provide all of his support.
You and your family have lived in the state of Georgia for the 7 years. Georgia has a state income tax. You and
your family are U.S. Citizens.

Name: Andrew Thornton
DOB: 03/12/1935

SS#: 876-00-6987
Employment: Retired
Marital Status: Single
Spouse’s name (if any): None

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:

Name SS# DOB Relationship
Elizabeth Monroe 876-00-2001 04/05/1995 Granddaughter

You are retired. You receive income from pensions and social security. Your granddaughter moved in with
you in May of 2005 and you provide all of her support. You have lived in the state of Georgia for the past 40
years and are a U.S. Citizen. Georgia has a state income tax.

Name: Parker Truman

DOB: 09/17/1970

SS#: 849-00-9507

Employment: Assistant Manager
Marital Status: Married

Spouse’s name (if any): Jessica Truman

Name SS# DOB Relationship
Jessica Truman 882-00-6671 06/23/1965 Wife

You are an assistant manager for a grocery store and your wife, Jessica, is a human resources manger. You have
a savings account at your credit union which earns interest.

You and your wife both lived in the state of Georgia, for the entire tax year and are U.S. Citizens, but you have
not lived together for the past year and you have not supported her. Jessica has already filed her taxes she
claimed herself and itemized her deductions. Georgia has a state income tax. Last year you received the full
amount of the economic stimulus payment for your filing status and number of children.
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You did not itemize your deductions last year. The following is a summary of the applicable receipts and re-
cords you collected for itemizing your deductions:

Medical and Dental Expenses $2,350
Medical Premiums (not payroll deducted pre-tax) $2,448
Prescription eyewear $320
Motor Vehicle Tax (value based) $309
Charitable contributions:

Checks to local charity $875

(you have a statement from the charity)

State income tax See W-2

Name: Carla Tyler

DOB: 10/22/1959

SS#: 823-00-1267

Employment: Loan Processor
Marital Status: Married

Spouse’s name (if any): Brent Tyler

Name SS# DOB Relationship
Brent Tyler 891-00-3746 01/06/1956 Husband

You are a loan processor for a local bank and your husband, Brent, is a part-time waiter. You have a savings
account at your local bank that earns interest.

You and your husband both lived in the state of Georgia for the entire tax year and are U.S. Citizens, but you
have not lived together for the past year and you have not supported your husband in the past year. You and
Brent have decided to file your taxes separately this year. Brent has not filed his taxes yet, but will claim himself
when he does. Georgia has a state income tax. Last year you received the full amount of the economic stimulus
payment for your filing status.

You did not itemize your deductions last year, but think you may be able to this year. The following is a sum-
mary of the applicable receipts and records you collected for itemizing your deductions:

Medical and Dental Expenses $1,475
Medical Premiums (not payroll deducted pre-tax) $936
Motor Vehicle Tax (value based) $187.26
Charitable contributions:
Checks to local charity $450
(you have a statement from the charity)
State income tax See W-2

Name: John T. Washington

DOB: 11/22/1965

SS#: 837-00-5631

Employment: Plumber

Marital Status: Married

Spouse’s name (if any): Brenda Washington

People who lived in the house with you and anyone living outside of your home that you or your spouse (if
any) supported during the tax year:



2009 Multi City Study of the Effect of Assistance on Compliance

61

Name SS# DOB Relationship
Brenda Washington 813-00-4537 01/14/1967 Wife

Lydia Washington 805-00-1379 11/03/1987 Daughter
Bryce Washington 805-00-5136 06/15/2000 Son

You are a plumber for a local company, your wife Brenda is a stay at home wife. You have a checking account
at your credit union and your wife has a money market account at a local bank, both accounts earn interest.

Your daughter, Lydia, is attending the local community college on a full tax-free scholarship. Lydia lives at
home and you provide all of her support. Your son, Bryce, also lives with you full time and you provide all of
his support. You, your wife and your children lived in the state of Georgia for the entire tax year and are U.S.
Citizens. Georgia has a state income tax. Last year you received the full amount of the economic stimulus pay-
ment for your filing status and number of children.

You did not itemize your deductions last year, but you think you will save money if you itemize this year. The
following is a summary of the applicable receipts and records you collected for itemizing your deductions:

Medical Expenses $1,750
Real Estate Taxes on your primary residence $3,750.69
Motor Vehicle Tax (value based) $92.19
Home Mortgage Interest See 1098
Charitable contributions:

Checks to local charity $360

(you have a statement from the charity)

Clothing donation receipts fair market value $327

State income tax See W-2

Name: Russell Wilson

DOB: 04/16/1969

SS#: 817-00-6734

Employment: Recruiter
Marital Status: Single (divorced)
Spouse’s name (if any): None

Relationship
Daughter

Name SS# DOB
Robin Wilson 817-00-9680 09/29/1990

You are a recruiter for a local company. You have a savings account at your local bank which earns interest.
You are divorced and have full custody of your daughter who lived with you for the entire year of 2006. Your
wife does not pay you child support or alimony. You and your daughter have lived in the state of Georgia for
the past 5 years and are U.S. Citizens. Georgia has a state income tax.
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Appendix F: Effect of Service on Return Accuracy

Overall Effect of Assistance on Compliance for All Scenario Types *

Service Used Service Not Used Total
Correct Return ** 47 207 254
Incorrect Return 170 603 773
Total 217 810 1,027

p=.14**

* Fisher’s exact tests were conducted to determine the effect of service use through contingency tables.
** A tax return with all five critical lines (AGI, Taxable Income, Total Tax, Total Payments, and Overpaid / Amount Owed) correct.

*** Difference was considered significant if p <.05.

Analysis of Absolute Error for Service Used vs. Service Not Used for All Scenario Types *

Service Used Service Not Used
N ** 215 808
AGI Average Absolute Error $1,045 $1,169
Variance $4,149 $4,675
Sig. p=.53**
N 215 801
Average Absolute Error $3,203 $2,963
Taxable Income
Variance $6,324 $5,749
Sig. p=.38
N 198 730
Average Absolute Error $885 $1,185
Total Tax
Variance $2,088 $3,808
Sig. p=.09
N 217 808
Average Absolute Error $298 $276
Total Payments
Variance $803 $861
Sig. p=.64
N 171 613
Overpaid / Average Absolute Error $748 $766
Amount Owed Variance $1,742 $1,936
Sig. p=.87

* Independent samples t-tests were conducted to test the difference between absolute error for participants who used any service type, versus
those who did not use any service type, regardless of eligibility for service (walk-in only, telephone only, internet only, all service types, or no service
type).

** Number of participants with an entry for this line. Frequencies vary within groups due to participants leaving certain lines empty on their returns.

*** Differences were considered significant if p < .05.
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Social Security Benefits Worksheet—Lines 20a and 20b

Appendix G: 2008 Social Security Benefits Worksheet

Form 1040 — Lines 20a and 20b

Keep for Your Records m

Before you begin: /  Complete Form 1040, lines 21 and 23 through 32, if they apply to you.
v Figure any write-in adjustments to be entered on the dotted line next to line 36 (see the

instructions for line 36 on page 34).

error notice from the IRS.

V' Be sure you have read the Exception on page 26 to see if you can use this worksheet

instead of a publication to find out if any of your benefits are taxable.

J If you are married filing separately and you lived apart from your spouse for all of 2008,
enter “D” to the right of the word “benefits” on line 20a. If you do not, you may get a math

L.

10.

11.
12.
13.
14.
15.
16.
17.
18.

Enter the total amount from box 5 of all your Forms SSA-1099 and

Forms RRB-1099. Also, enter this amount on Form 1040, line 20a.. ... . 1.

BAEr - WAl ROE R 1 o o cicmras s o o om0 e s 616 55 5 51 (6523051 51 B0 K381 . 1 515155 S0 1SS i
Enter the total of the amounts from Form 1040, lines 7, 8a, 9a, 10 through 14, 15b, 16b, 17

trcughy 195 A 2L -5 5555005 5 6 F G SRR EIEE 5, 5 51 51 505500 5151 5 R & ) 5155, IS 5] SLEEE 5. 5 3.
Enter the amount, if any, from Form 1040, line 8b ... ... . ... ... .. iitieiiann.ns 4.
Aalillieen 2l 2h £0ald) Lo nono0o000000000R000000080000A00000400030000A00AT00 00 =i
Enter the total of the amounts from Form 1040, lines 23 through 32, plus any write-in

adjustments you entered on the dotted linenextto line 36 .. ... ..o i i nn 0.

Is the amount on line 6 less than the amount on line 57
] Ne. @ None of your social security benefits are taxable. Enter -0- on Form 1040, line
20b.
[ Yes. Subtract line 6 from HNE 5 .. ..o ot ottt e e et T
If you are:
® Married filing jointly, enter $32,000
® Sinole head of hongehold, qualifving widow(er), or married filing I
separately and you lived apart from your spouse for all of 2008,
enter $25,000 i 8.
* Married filing separately and you lived with your spouse at any time
in 2008, skip lines 8 through 15; multiply line 7 by 85% (.85) and
enter the result on line 16. Then go to line 17
ls the amount on line 8 less than the amount on line 77
D No. None of your social security benefits are taxable. Enter -0- on Form 10440, line
20b, If you are married filing separately and you lived apart from your spouse
for all of 2008, be sure you entered “D” to the right of the word “benefits” on
line 20a.
[] Yes. Subtract line 8 from Hne 7 ... . ... .oootnte it 9.
Enter: $12,000 if married filing jointly; $9,000 if single, head of household, qualifying
widow(er), or married filing separately and you lived apart from your spouse for all of 2008 .. 10.

Subtract line 10 from line 9. If zero or less, enter -0- . . . .. ... ...t 11.
Enter the smaller of line 9lor line 100 e o ie e e e o al s e ie wsisialsl sl sl ais nlslel e n olna ala sl an 12.
Briter one-half 0f LINE 12 - ccmmmme 5.6 5 55655 5mi0 6 6 6 5 6 5 5 GG S KRR 5 51 51 5105055, E151 B PR 13.
S s G e EIE e HER 2108 oo ccococcnccccoscccrascconcacoococoanaaaas oo 14.
Multiply line 11 by 85% (.85). If line 11 is zero, enter -0- . ......... ... ... ..covuiin.. 15.
P T4 1 TR 0 1 0 16.
Multiply Linei1 by &% (B - .. o e e e e e e e e e e e e e e e e e e 17.
Taxable social security benefits. Enter the smaller of line 16 or line 17. Also enter this amount

(il ) erere o 1L T TR TE ] 00 5 5 s 60060 6 03 0 3 8 1 601 610 ) O 110 01 1 ) 6 6 6 0 0 1 1 ) 18.

}T any of your benefits are taxable for 2008 and they include a lump-sum benefit payment that was for an earlier
year, you may be able fo reduce the taxable amount. See Pub. 915 for defails.
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Appendix H: 2008 EIC Instructions

Form 1040

Lines 64a and 64b—
Earned Income Credit (EIC)

What Is the EIC?

The EIC is a credit for certain people who work. The credit may
give you a refund even if you do not owe any tax.

To Take the EIC:

* Follow the steps below.
& Complete the worksheet that applies to you or let the IRS
figure the credit for you.
® [f you have a qualifying child, complete and attach Schedule
EIC.
For help in determining if you are eligible for the EIC, go 0
www.irs.govieite and click on “EITC Assistant.” This service is

available in English and Spanish.

intentional disregard of the EIC rules, you will not be
allowed to take the credit for 2 years even if’ you are

otherwise eligible to do so. If you fraudulently take the EIC, you

will not be allowed to take the credit for 10 years. See Form 8862,

who must file, that begins on page 50. You may also have (o pay

penalties.

m All Filers

1. If, in 2009:

® 3 or more children lived with you, is the amount on Form
1040, line 38, less than $43,279 (548,279 if married filing
Jointly)?

¢ 2 children lived with you, is the amount on Form 1040,
line 38, less than $40,205 ($45,295 if married filing
Jointly)?

® | child lived with you, is the amount on Form 1040, line
38, less than $35.463 ($40,463 if married filing jointly)?

® No children lived with you, is the amount on Form 1040,
line 38, less than $13,440 (518,440 if married filing

jointly)?
] Ne.

You cannot take the credit.

Lines 64a and 64b

Special rules may apply for people who had to relocate
because of the storms, toemadoes, or flooding in a
Midwestemn disaster area. For details, see Pub, 4492-B,

If you take the EIC even though you are not eligible and
it 15 determined that your error is due to reckless or

[ Yes. Continue ‘

=

Do you, and your spouse if filing a joint return, have a
social security number that allows you to work or is valid
for EIC purposes (see page 51)7

DHD.

You cannot take the credit.
Enter *No™ on the dotted
line next to line 64a.

[ Yes. Continue .}

ls your filing status married filing separately?

O Yes.

You cannot take the
credit.

O No. Continue ‘

Are you filing Form 2535 or 2555-EZ (relating to foreign
eamed income)?

[ Yes.

You cannot take the
credit,

[ No. Continue .‘

Were you or your spouse a nonresident alien for any part of
20097

[] Yes. See Nonresident [] NMo. Go to Step 2.
aliens on page 31.

B Investment Income

I

19

Add the amounts from

Form 1040:
Line 8a
Line 8b +
Line 9a -
Line 13+ +

Investment Income = |:|

]I line 13 is a loss, enter -0-.

[s your investment income more than $3,1007

[ Ne. Skip question 3; go to
question 4.

[ Yes. Continue }

Are you filing Form 4797 (relating to sales of business

property }?
[ Ne.

[ Yes. See Form 4797
filezs on page 50, You cannot take the credit.

Do any of the following apply for 20007

® You are filing Schedule E.

® You are a member of a qualified joint venture that is a
passive activity reporting rental real estate income mnot
subject (o self-employment tax on Schedule C or C-EZ.

* You are reporfing income from the rental of personal
property not used in a trade or business.

® You are reporting income on Form 1040, line 21, from
Form 8814 (relating to election to report child’s interest
and dividends).

[ ¥Yes. You must use
Worksheet 1 in Pub.
596 to see if you can
take the credit.

O No. Go o Step 3.
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Continued from page 48

m Qualifying Child

A qualifying child for the EIC is a child who is your...

Seon, daughter, stepchild, foster child, brother, sister,
stepbrother, stepsister, or a descendant of any of them (for
example, your grandchild, niece, or nephew)

(2

WAS ..

Under age 19 at the end of 2009 and younger than you
(or your spouse, if filing jointly)

or

Under age 24 at the end of 2009, a student (see page 51), and

younger than you {(or your spouse, if filing jointly)

Qar
Any age and permanently and totally disabled (see page 51)

v

Wheo is not filing a joint return for 2009 (or is filing a joint
return for 2009 only as a claim for refund)

'v

Who lived with you in the United States for more than half
of 2009.
If the child did not live with you for the
required time, see Excepfion to fime lived with you on page
50.

If the child meets the conditions to be a qualifying
child of any other person (other than your spouse if filing a
Joint return) for 2009, or the child was married, see page 51.

1. Do you have at least one child who meets the conditions to
be your qualifying child?

[ Yes. The child must
have a valid social se-
curity number (S5N)
as defined on page 51
unless the child was
born and died in 2009,
If at least one qualify-
ing child has a valid
88N (or was bom or
died in 2009}, go to
question 2. Otherwise,
you cannot take the
credit.

[ No. Skip guestion 2; go to
Step 4.

- 49 -

Form 1040 — Lines 64a and 64b

2. Could you, or your spouse if filing a joint return, be a
qualifying child of another person in 20097

[ Yes. [ No. Skip Step 4; go to

You cannot take the Step 5 on page 50.
credit. Enter “No™ on

the dotted line next to

line 6da.

Filers Without a Qualifying Child

1. Is the amount on Form 1040, line 38, less than $13,440
($18,440 if married filing jointly)?

[ Yes. Continue .‘ [ Ne.

You cannot take the credit.

2. Could you, or vour spouse if filing a joint return, be a
qualifying child of another person in 20097

[ Yes.

You cannot take the
credit. Enter “No™ on
the dotted line next to
line 64a.

[ Ne. Continue ‘

3. Can you, or your spouse if filing a joint return, be claimed
as a dependent on someone else’s 2009 tax remurn?

[ Yes. @

You cannot take the
credit.

[ Ne. Continue }

4. Were you, or your spouse if filing a joint return, at least age
25 but under age 63 at the end of 20007 If your spouse died
in 2009, see Pub. 596 before you answer.

O No.

You cannot take the credit.

[ Yes. Continue }

5. Was vour home, and your spouse’s if filing a joint return, in
the United States for more than half of 20097 Members of
the military stationed outside the United States, see page 51
before you answer.

[ Yes. Go to Step 5

No.
on page 50. Hie

You cannot take the credit.
Enter “No™ on the dotted
line next to line 64a.

Need more information or forms? See page 96.
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Form 1040 Lines 6da and 64b

Continued from page 49

m Earned Income

1. Are you filing Schedule SE because you were a member of
the cler%}‘ or vou had church emplovee income of $108.28
or more’

[ Yes. See Clergy or
Church employees,
whichever applies, on
this page.

[ No. Centinue .‘

-

Figure earned income:

Form 1040, line 7

Subtract, if included on line 7, any:

+ Taxable scholarship or fellowship grant
not reported on a Form W-2.

« Amount received for work performed
while an inmate in a penal institution
(enter “PRI” and the amount subtracted
on the dotted line next to Form 1040,
line 7).

+ Amount received as a pension or annuity
from a nonqualified deferred
compensation plan or a nongovernmental
section 457 plan (enter “DFC” and the
amount subtracted on the doited line next
to Form 1040, line 7). This amount may
be shown in box 11 of Form W-2. If you
received such an amount but box 11 is
blank, contact your employer for the
amount received as a pension or annuity.

Add all of your nontaxable combat pay if
you elect to include it in eamed income.
Also enter this amount on Form 1040,

line 64b. See Combar pay. nontaxable on
this page. +

Q FElecting to include nontaxabie
combat pay may increase or decrease
vour EIC. Figure the credif with and
without your nontaxable combat pay
before making the election.

Earned Income = :

3. Were you self-employed at any time in 2009, or are you
filing Schedule SE because you were a member of the
clergy or you had church employee income, or are you filing

Schedule C or C-EZ as a statutory employee?

and Step 6; go to
Worksheet B on
page 53.

[J Yes. Skip question 4 [] No. Continue -‘

®* No quali%lngg children, is your earned income less than
$13,440 (318,440 if married filing jointly)?

[ Yes. Goto Step6.  [] Ne. @

You cannot take the credit,

S Hd How To Figure the Credit

1. Do you want the IRS to figure the credit for you?
[ Yes. See Credit [ No. Go to Worksheet A
figured by the IRS on on page 52.
this page.

Definitions and Special Rules

Adopted child. An adopted child is always weated as your own
child. An adopted child includes a child lawtully placed with vou
for legal adoprion.

Church employees. Determine how much of the amount on Form
1040, line 7, was also reported on Schedule SE, line 5a. Subtract
that amount from the amount on Form 1040, line 7, and enter the
result in the first space of Step 5, line 2, Be sure to answer “Yes™ to
question 3 in Step 3.

Clergy. The following instructions apply to ministers, members of
religious orders who have not taken a vow of poverty, and Christian
Science practitioners. [f you are filing Schedule SE and the amount
on line 2 of that schedule includes an amount that was also reported
on Form 10440, line 7:

1. Enter “Clergy” on the dotted line next to Form 1040, line 64a.
2. Determine how much of the amount on Form 1040, line 7,
was also reported on Schedule SE, line 2.

3. Subtract that amount from the amount on Form 1040,
line 7. Enter the result in the first space of Step 5, line 2.

4. Be sure to answer “Yes” to question 3 in Step 5.

Combat pay, nontaxable. If you were a member of the ULS. Armed
Forces who served in a combat zone, certain pay is excluded from
your income. See Combat Zone Exclusion in Pub._ 3. You can elect
to mclude this pay in your earmned mmcome when figuring the EIC.
The amount of your nontaxable combat pay should be shown in box
12 of Form(s) W-2 with code Q. If you are filing a joint reurn and
both you and your spouse received nontaxable combat pay, you can
each make your own election.

Credit figured by the IRS. To have the IRS figure your EIC:

1. Enter “EIC” on the dotted line next to Form 1040, line 64a.

2. Be sure you enier the nontaxable combat pay you elect to
include in earmed income on Form 1040, line 64b. See Com-
bat pay, nontaxable above,

3. If you have a qualifying child, complete and attach Schedule
EIC. If your EIC for a year after 1996 was reduced or disal-
lowed, see Form 8562, who must file below.

4. If you have:

® 3 or more gualifvin children, is your earned income less
than $43,270 ($48,279 if married filing jointly)?

ng children, is your eamed income less than
'ﬁi?(}ﬁ if married filing jointly)?

® 2 quali
1295 (
® | qualifyin

hild, is your earned income less than
§35463 (

463 if married filing jointly)?

Need more information or forms? See page 96.

Exception to time lived with you. Temporary absences by you or
the child for special circumstances, such as school, vacation, busi-
ness, medical care, military service, or detention in ﬂjuvcnilc facil-
ity, count as time the child lived with you. Also see Kidnapped child
on page 19 or Members of the military on page 51. A child is
considered to have lived with you for all of 2009 if the child was
born or died in 2009 and your home was this child's home for the
entire time he or she was alive in 2009,

Form 4797 filers. If the amount on Form 1040, line 13, includes an
amount from Form 4797, im“ must use Worksheet 1 in Pub. 596 to
see if you can take the EIC, Otherwise, stop; you cannot take the
EIC.

Form 8862, who must file. You must file Form 8362 if your EIC for
a year after 1996 was reduced or disallowed for any reason other

w B0 =
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Appendix I: 2008 EIC Worksheet A

Worksheet A—Earned Income Credit (EIC)—Lines 64a and 64b Keep for Your Records m

Before you begfn; ‘.r" Be sure you are using the correct worksheet. Use this worksheet only if you
answered “No” to Step 5, question 3, on page 50. Otherwise, use Worksheet B

that begins on page 53.
m Enter your eamed income from Step § on page 50. D:l
All Filers Using

2. Look up the amount on line 1 above in the EIC Table on pages 55-71
Worksheet A 10 find the credit. Be sure you use the correct columm for yvour filing 2
status and the number of children wou have. Enter the credit here,

I line 2 is zero, You cannot take the credit

Enter “No™ on the dotted line next to line 64a.

3. Enter the amount from Form 1040, ling 38, 3

4. Are the amounts on lines 3 and 1 the same?
[ ves. Skip line 5, enter the amount from line 2 on line 6.

D No. Go to line 5.

5. If yvon have:
# No qualifying children, is the amount on line 3 less than 37,500
($12,500 if married filing jointly)?
Filers Who o | or more qualifying children, is the amount on line 3 less than
Answered 316,450 ($21.,450 if married filing joiniy)?
“No” on [ Yes. Leave line 5 blank; enter the amount from line 2 on line 6.
Line 4 [ONo. Look up the amount on line 3 in the EIC Table on
pages 55-71 to find the credit. Be sure you use the correct
column for your filing status and the number of children 5
you have. Enter the credit here,
Look at the amounts on lines 5 and 2.
Then, enter the smaller amount on line 6.
6. This is your earned income credit. 6
Part 3 v
Enter this amount on =
Your Earned Form 1040, line 64a. :
Income Credit ; > ;
Reminder— - -
¥ 1040
v If you have a gualifyving child, complete and attach Schedule EIC.

EIC

If your EIC for a year after 1996 was reduced or disallowed, see
page 50 to find out if you must file Form 8862 to take the credit for

CAUTION 2009.
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Appendix J: 2008 CTC Worksheet

A
. . . Iy’
Child Tax Credit Worksheet—Line 52 Keep for Your Records Id
® To be a qualifying child For the child tax credit, the child must be under age 17 at the end
A of 2008 and meet the other requirements listed on page 17.
Pyl @ Do not use this worksheet if' you answered “Yes” to question 1, 2, or 3 on page 42. Instead, use Pub. 972.
1. MNumber of qualifying children: % $1.000, 1
Enter the result.
2. Enter the amount from Form 1040, line 46, 2
A add the amounts from Form 1040
Line 47
Line 48 +
Line 49+
Line 50 +
3
Linesl + —  Enter the total.
4. Are the amounts on lines 2 and 3 the same?
[] Yes.
You cannot take this credit because there is no ax
to reduce. However, you may be able o lake the
additional child tax credit. See the TIP below:
) ) 4
[ ] Mo. Subtract line 3 from line 2.
5. Is the amount on line 1 more than the amount on line 47
[] ¥es. Enter the amount from line 4.
Also, you may be able to take the L. .
additional child tax credit. Sce the '““;_ls your child tax 5
TIP helow. credit. ,
Enter this amount on *
[ No. Enter the amount from line 1. Form 1040, line: 52. .
= .
You may be able to take the additional child tax credit <4
on Form 1040, line &6, if you answered *Yes” on line 4 or
ling & abowve.

e First, complete your Form 1040 through ling 65.

® Then, use Form 8812 to figure any additional child tax
credit.
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Appendix K: 2008 Form 8812, Additional Child Tax Credit
881 2 1040 OME No. 1545-0074
rem OOVL | o o sarar 1 ezt g = v aenr | | -
Additional Child Tax Credit | 2008
1040NR ey
181 Attachrment
ot P Sareien a0y Complste and attach to Form 1040, Form 10404, o Form 1040NA. 8812 Sequence No. 4T
Mame(g) shown on retum Your social security numbear
RN Al Filers
1 Enter the amount from line 1 of your Child Tax Credit Worksheet on page 43 of the Form 1040 instructions,
page 38 of the Form 1040A instructions, or page 19 of the Form 1040NR instructions. If you used Pub.
972, enter the amount from line 8 of the worksheet on page 4 of the publication !
2 Enter the amount from Form 1040, line 532, Form 10404, line 33, or Form [O4OME, line 47 2
3 Subtract line 2 from line 1. I zero, stop; you cannot take this credit 3
4a Earned income (sce instructions on back). If your main home was in a
Midwestern disaster area when the disaster ocourred, and you are electing o
use your 2007 carned income, check here , . . . . . . L D 4a
b MNontaxable combal pay (scc instructions on
h;ckj_____________|4h| |
5 Is the amount on line 4a more than $8,5007
[0 No. Leave line 5 blank and enter -0 on line 6,
[ Yes. Subtract $8.500 from the amount on line 4a. Fnter the resull . . s
[ Multiply the amount on line 5 by 13% (.15 and cnter the result [1]
Next, Do you have three or more qualifying children?
|:| Now If line 6 is zero, stop; you cannol take this credit. Otherwise, skip Part 1T and enter the
smaller of line 3 or line 6 on line 13
O Yes. 1f line 6 is cqual to or more than line 3, skip Part 1T and enter the amount from line 3 on
line 13, Otherwise, go Lo line 7.
[l Certain Filers Who Have Three or More Qualifying Children
T Withheld social security and Medicare taxes from Formis) W-2, boxes 4 and
6. IF married filing jointly, include your spouse’s amounts with yours. IF you
worked for a raitload, see instructions on back . . . . . . . o . 7
& 1040 filers: Enter the total of the amounts from Form 1060, lines
27 and 58, plus any taxcs that you identilicd using code
“UT and entered on the dotted line next to line 61, 8
10404 filers: Enter -0-.
1040ONR filers:  Enter the total of the amounts from Form 1040ME, line
53, plus any taxes that you identified vsing code "UT"
and entered on the dotted line next to line 57,
9 AddlinesJand® . . . . . . . . . . . . . . . . . |9
1 1040 Flers: Enter the total of the amounts from Form 1040, lines
6da and 635
10404 filers: Enter the total of the amount from Form 10404, line
40a, plus any cxcess social seeurity and tier | RETA 10
taxes withheld that you entered to the left of line 43
(=ce insbructions on back).
I04ONR filers:  Enter the amount rom Form 1040MR, line &0,
11 Subtract line 10 from line 9. IF #ero or less, enter -0- 11
12 Enter the larger of line 6 or line L1 . . . . . . 12
MNext, cnter the smaller of line 3 or line 12 on line 13,
Part 11l Additional Child Tax Credit
13 This is your additional child tax eredit . . . . . . . . . . . . . . . . . . L13 ]
Frler this amownt on
Feorm IO line 616, -
Frorm T404, line 31, or -
Form IHONE, line 61, .'
For Paperwork Reduction Act Notice, see back of form. Cat. Mo. 10644E Form B812 2008
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Appendix L: 2008 Schedule A

SCHEDULES A&B Schedule A—ltemized Deductlons ENE Ho. 1o4e-00md
F 1 77
040) {Schedule B is on back) fo ua
Departmant of the Treamry Attachment
Inkama Frewnua Service  (23) * Attach to Form 1040, * Zas Instructlons Tor 8chedulss ARE [Fonm 1040). Sequanca Ho. 0T
Mame(z) shown on Fom 1 040 Your social ascurity number
Medical Caution. Do not incude sxpersse reimburssd orpaid by othars,
and 1 Medical and dantal expenass (e page A—11, oL L. 1
Dental 2 Enter amount from Fomm 1040, ne 38 | 2 I
Expanses 3 Multiply fne 2 by 7.5% (075) . . 3
4 Subiract lins 3 from line 1. Hlnaﬂﬁmﬂ'ﬂnllna1 a'mar-o- - 4
Taxes You 5 State and local {check only one box):
Praid aen|:|Inu::ama13&m:a-en.u::nr}_________.5
(Sea b O Genenal sdes taxes
Fage A2 & Fleal astate texee (secpage AS). . . . . . . . .| 8
?F'are-:-nalpmp-arrg.rmaa_________...?
8 Cther temse. List type and armount = _____
8
9 Add lines 5 throughd . . . . e - - ]
Interest 10 Home mortgage inferest and points rapn rtau:ltu youan Fu:urm 10% 10
You Paid 44  Homemortgags intersst not raported to you on Form 1096, i paid
(G to the person from whom you bought the homes, ses pags A6
pags A-5) and show that persan’s name, identifying no., end address =
HOEE, e e e e 11
Personal
I s 12 r'cmta not repnrbadmymnn Forrn 10836, Ses page A-G 12
not or special ks . .
daductile, 13 Qualifisd mortgags insurancs premiumsa (a-a-a page A Ei:| 13
14 Irweatrnent intersst. Attach Form 4952 i requirsd. (See
pags A-6.) o I .
15 Add lines 10 mr-:-ugh 14 .. R . 15
Gmﬁ-_tﬂ 16 Giftz by cash or check. If you made any grﬁ of $250 or
Charity more, ses pags AT | | 18
fyoumadea AT  Other than by cash or nh-ack If ary grf't l:if $25IZI or more,
gift and got & gee page A-8. You must attach Form 62682 if over §500 | 17
::;ant rc-rP!E.? 18 Camyover from prior year . . . . . . . . _ _ _|18
PR AT 49 Add Ines 16 through 18. - 1
Casually and
Theft Losses 20  Casualty or theft bes{as). Attach Form 4564, (Se= page A&-8) . . . 20
Job Expenses 2 Unreimburssd smployes sxpensse—job traved, union duss, job
and Certain education, ste. Attach Form 21068 or 2106-E2 i raquired. (See page
Miscellaneous AL e £l
Deductions 22 Teax preparation fese | | | 22
(Gea Z3  Other experese—investmeant, eafadapn-art I:-m atc. |JBt tg.rpa Eru:l
Fags A5 Aot B e
_____ 23
3 Add lines 21 through 22 oL 24
25 Ener amaunt from Fanm 1040, ine = |25 ] |
2 Multiply lins 25 by 2% (02) . . 26
21 Subtract line 26 from line 24. If line 26 is mors 1han Ilna 24 anter -0- 27
m_h" B Other—from list on page A-10. List typs and amount = _
Miscellaneous
Deductions 25
Total 2 |z Forrn 1040, line 28, over $159,050 (over $79,975 if marmiz filing ssparatalyi?
Itamma-d O He.  our deduction s rot Ermited. Add the amourts in the far right zoburnn for ]
Deductions lirea 4 through 29, Also, anter this smaount on Form 1040, lins 40, 20
[ Yes. Vour deduction may be limited. Ses page A-10 for the amaunt to enter.
3 If you elect to itemize deductions even though they are leas than your etandard
deduction, checkhere . _ . . . . . . . . . . . . . Kk
For Paperaork Reduction Act Notlce, sae Form 1040 Instructions. Cat. Mo, 11330 Schaduls & [Form 1040) 2008
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Appendix M: 2008 Standard Deduction Worksheet

Itemized Deductions

To figure your itemized deductions, fill in

Form 1040 —Line 40

Most people can find their standard de-
duction by looking at the amounts listed
under “All others™ to the left of Form 1040,
line 40. But use the worksheet below to
figure your standard deduction if:

® You, or your spouse if filing jointly,
can be claimed as a dependent on

® You checked any box on line 39a,

® You paid state or local real estats
taxes in 2008, or

® You have a net disaster loss on Form

4684, line 18a.

Schedule A

Standard Deduction
If you checked the box on line

A 30b, vour standard deduction is

E—rr] zero, even if you were born  someone’s 2008 return,
hefore January 2, 1944, were

blind, paid real estate taxes, or had a net

disaster loss.

Standard Deduction Worksheet—Line 40 Keep for Your Records ﬂ
Do not complete this worksheet if you checked the box on line 39b; your standard deduction is zero.

1. Enter the amount shown below for your filing status.

® Single or married filing separately —$5,450
® Married filing jointly or Qualifying widow(er)—S$10900 ¢ ............... 1.
® Head of household —$8,000

2. Can you {or your spouse if filing jointly) be claimed as a dependent?
[[] No. Skip line 3; enter the amount from line 1 on line 4.
[] Yes. Go to line 3.

3. Is vour earned income* more than $6007
[ Yes. Add $300 to your eamed income. Enter the total
[] No. Enter $900

4. Enter the smaller of Hne L or e 3. . . o .o oo oot e e e et e e e e e 4.
5. If born before January 2, 1944, or blind, multiply the number on Form 1040, line 39a, by $1,050

($1,350 if single or head of houschold). Otherwise, enter -0- . . . ... oottt ii o vennnneeaas 5.
6. Enter any net disaster loss from Form 4684, line 18a. If more than zero, check the box on Form 1040,

Th s = Lot e ol - sl A L e 6.

7. Enter the state and local real estate taxes you paid that would be deductible on
Schedule A, line 6, if you were itemizing your deductions. See the instructions for

Schedule A, line 6. Do not mclude foreign real estatetaxes . .. ... 7.
8.  Enter $500 ($1,000 if married filing joimtly) . ... ...ovniniiiiin i 8.
9. Enter the smaller of line 7 or line 8. If more than zero, check the box on Form 1040, line 3%9¢. ... .. 9

10. Add lines 4, 5, 6, and 9. Enter the total here and on Form 1040, line 40, . ... ..vvvvivnvivnnanss 10

* Earned income includes wages, salaries, tips, professional fees, and other compensation received for personal services you
performed. It also includes any amount received as a scholarship that you must include in your income. Generally, your
carned income is the fotal of the amount(s) you reported on Form 1040, lines 7. 12, and 18, minus the amount, if any, on fine
27.

- 35 - Need more information or forms? See page 87,
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voluntary compliance of taxpayers. A key method for doing that is to conduct field experiments among

taxpayers as they respond to their real tax obligations. A typical experimental design includes tracking
the behavior of both a test group and a control group, which are sufficiently identical in all relevant respects
except that the intervention is applied only to the test group. We believe, however, given the nature of most IRS
interventions and the diversity and geographically non-uniform distribution of the taxpayer population, that it
will often be very difficult to construct a control group that is sufficiently identical to a test group in all relevant
respects, except for the intervention (or in preventing the control group from being affected by the interven-
tion). The goal of this research, therefore, was to develop the capability to control statistically for factors that
influence taxpayer behavior, supplementing the role of control groups in future field experiments. To do this,
we develop econometric models to predict aggregate reporting behavior among individuals. That is, we seek to
estimate what taxpayers would have done in the absence of an intervention. The difference between what they
would have done and what they actually did in any given time period is a measure of the change in voluntary
compliance. If that measure of behavioral change improves as a result of an intervention, then the intervention
is considered to have improved compliance.

r I Y he IRS seeks to be able to estimate the impact that its service and enforcement interventions have on the

Data

We extend in this paper the foundational studies by Plumley (1996) and Dubin (2007), which were focused on
estimating the independent effects of many of the determinants of voluntary compliance. Our methodology is
similar, but our focus is on developing accurate predictions of the dependent variable: taxpayer reporting be-
havior. To do this, we compiled a robust database containing detailed state-level longitudinal data on taxpayer
characteristics and behavior, as well as IRS activities, from Tax Years 1982 through 2009. This includes data for
750 variables from over 20 different sources. Approximately 200 of these variables were updated from both
Dubin’s and Plumley’s studies and about 550 additional variables, not included in these earlier databases, were
incorporated to provide a richer set of potential determinants of taxpayer behavior. Beyond our current em-
pirical work, the analysis database will serve as a valuable tool for researchers to employ when analyzing vari-
ous issues relating to taxpayer filing and reporting behavior across states and over time. To ensure uniformity
between all our variables, we combined the District of Columbia with Maryland, since data from the District
of Columbia was not available for all variables and it was already combined with Maryland in previous studies.

In the case of the non-IRS source data, a major task was the construction of variables from the Annual
Social and Economic Supplement of the Current Population Survey conducted by the Census Bureau. This
data source includes nationally representative micro-level cross-sectional data on residents of housing units
(homes, apartments, group living arrangements, etc.) based on survey responses. To construct the desired
variables from this data source, it was necessary to construct filing (or potential filing) units out of the house-
hold residents for each year of the survey, assess whether a tax return was required to be filed, and construct
measures of income, filing status, and other relevant factors at the level of the filing unit before aggregating to
the state level.

Once the data were collected from the various sources, the data were processed, standardized, and vali-
dated to help ensure their accuracy. Ultimately, we created a comprehensive analysis database that included de-
tailed state-level longitudinal data on taxpayer characteristics, income tax reporting behavior, IRS service and
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enforcement activities, and other factors. Where feasible, annual state-level observations were collected for the
entire period from 1982 through 2009. However, in some cases variables could be measured only at a national
level or only over a shorter time span. For example, variables available only at a national level include several
of the political science variables, such as the ratio of Democrats to Republicans in the Senate and House and
the average political ideology score of members in Congress, economic variables, including the GDP deflator
and CPI, and finally certain IRS variables including web data and complexity measures. Variables that are
available only over a shorter time span, either due to lack of data availability or a change in the data collection
methodology, include burden, service activity measures, variables from the Bureau of Labor Statistics (BLS),
income and offsets data, and criminal investigation measures.

Model Development

Using our robust database, we conducted a preliminary econometric analysis to explore its suitability as a
source for predicting taxpayer reporting behavior. We followed a logical analytic progression beginning with
specifications similar to previous studies and gradually introducing a number of methodological refinements
to incorporate new variables, explore alternative functional forms, and test predictive performance. The fo-
cus in this paper is on the reporting of overall income and offsets on the tax return. Thus, our current study
not only extends previous efforts for a longer time-frame, but it also integrates a richer set of variables and
incorporates innovations to the econometric methodology. Ultimately, the results of our analysis provide a
preliminary assessment of the feasibility of using state-level panel data to predict taxpayer reporting behavior.

Our econometric methodology builds on the prior work of Dubin et al. (1990), Dubin (2007), and espe-
cially Plumley (1996). As in those studies, we employ panel data regression techniques to explain the aggregate
reporting behavior of taxpayers across different states and time periods as a function of various IRS activities
and other relevant behavioral determinants.

In general terms our econometric specification is as follows:

Y

y =y, + Pad + B0, + &

where Y represents a measure of reporting behavior (such as total income reported, total offsets reported, net
income reported, or income reported for a specified line item), A represents a set of IRS activities (including
both enforcement and service activities), and O represents a set of other relevant measured determinants of
reporting behavior. The subscripts “i” and “¢” represent individual states and years, respectively, reflecting our
objective of explaining the variation in reporting behavior across both states and time. In the above specifi-
cation, the parameters 3, and [3, represent coefficients to be estimated. The term &, is an error term that
is meant to capture the net impact of unobserved factors across states and over time on state-level reporting
behavior. Finally, the terms ¢; and y, represent possible sources of state-specific and year-specific hetero-
geneity. More specifically, &, represents unobserved time-invariant differences across states and that drive
inter-state differences in reporting behavior, while ¥, represents unobserved state-invariant differences across
years that drive inter-temporal differences in reporting behavior.

Following Plumley (1996), we specified two alternative definitions of total income: (1) an “A” version that
excluded income items that were subject to substantial changes in reporting requirements over the estima-
tion period; and (2) a “B” version that included all taxable income sources, regardless of changes in reporting
requirements. A comparable pair of measures for total offsets was also developed. We found that the levels of
income and offsets were relatively steady over time under the more restrictive “A” definition, but tended to be
somewhat more variable under the “B” definition. Our analysis for this paper focused on the “A” definition.

Fixed vs. Random Effects

The two most common approaches to modeling heterogeneity in panel data are fixed effects and random
effects. In the context of the state-specific heterogeneity term ¢, in our above specification, a fixed effects
specification treats this term as a state-specific constant term in the analysis. In contrast, a random effects
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specification treats the value of ¢, for each state as a random draw from a probability distribution. An advan-
tage of the fixed effects specification is that it produces consistent estimates of the parameters of the model
even when the ¢, terms are correlated with one or more of the explanatory variables in the model. However,
if these terms are not correlated with any of the explanatory variables, the random effects specification pro-
duces more efficient (precise) estimates; intuitively, the random effects specification exhausts fewer degrees of
freedom, because it is not necessary to estimate the value of &, (“nuisance parameter”) for each state as one
does with the fixed effects specification. The fixed effects specification also yields only conditional predictions,
in the sense that it is limited to predicting observations that come from units for which a fixed effect has been
estimated. However, as Plumley (1996) points out, since the units in our case are states and essentially all states
are included in our analysis,” this is not a meaningful limitation for our application. Like Plumley (1996), we
tend to favor the fixed effects approach for this study as it produces consistent estimates under a wider range of
circumstances than the random effects approach. However, we perform some comparisons with the random
effects approach to see how sensitive the findings are to the choice of method.

One can also apply a fixed or random effects specification for the time-specific heterogeneity term, in
which case one has what is known as a “two-way” fixed or random effects specification. An alternative ap-
proach we employ in much of our analysis is to model the term y, using one or more time trend terms; for
instance:

2
Ve=ntty,t.
In this example, time-specific heterogeneity would be modeled using a quadratic trend.

Endogeneity

Both Plumley (1996) and Dubin (2007) recognize that the audit rate is likely to be an endogenous explanatory
variable. To account for this, they employ an instrumental variables approach. We follow Plumley in using
measures involving state level measures of direct examination time as instruments; specifically, our instru-
ments are the direct examination time percentage (the share of examiners’ time directly devoted to examina-
tion activities) and the lagged value of the average direct examination time. For our fixed effects specifications,
we employ the standard two-stage least squares approach to estimation. In our random effects specifications,
we employ the instrumental variables approach proposed by Balestra and Varadharajan-Krishnakumar (1987).

Another explanatory variable that is likely to be endogenous in our model is the combined state and federal
marginal tax rate. Owing to the graduated federal (and in some cases, state) tax structure, the state level mar-
ginal tax rate will tend to be lower when state level income reporting is low. In our analysis, we experiment
with using the combined state and federal marginal tax rate based on a fixed national measure of the income
distribution as an instrument. We find that we get extremely similar results when we directly substitute this
instrument for the endogenous measure in our analysis. Since the latter approach simplifies prediction, we use
it in our prediction exercises.

Other Statistical Issues

Our work goes beyond the previous studies to address a host of statistical issues, including the use of: specifi-
cations with ratio dependent and explanatory variables versus alternative functional forms; short versus long
panels; and year dummies versus trend terms. For the most part, many of our results are reasonably robust
against these alternatives. For instance, we generally obtained qualitatively similar parameter estimates (in
terms of coefficient signs and statistical significance) when we substituted alternative functional forms for the
base-case ratio specifications. Details of these analyses are presented later in this paper.

Predictive Accuracy

Since an important objective of this study is to evaluate the potential of our alternative specifications to fore-
cast future reporting behavior, we have developed two alternative methodologies for measuring forecasting
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performance. The first is based on a “leave-one-out” prediction methodology in which one year of data at a
time is left out of the estimation sample and the resulting parameter estimates are then used to predict report-
ing behavior within each state for the excluded year. Successively leaving out each year from the estimation
sample produces a set of out-of-sample predictions of reporting behavior for each state and year, which can
then be compared against actual reporting behavior. Under our second methodology, we exclude the last four
years of the data sample from estimation and then use the resulting parameter estimates to forecast reporting
behavior in each of these four years. A comparison against the actual reporting behavior provides an assess-
ment of forecasting performance one, two, three, and four years into the future.

For both our leave-one-out and step-ahead forecasting approaches, we focus on two alternative measures
of out-of-sample predictive performance. The first is the mean absolute deviation of the out-of-sample predic-
tion of reported income in each state and time period from the true value of reported income. The second is
the root mean-squared error (i.e., the square root of the average squared deviation of the out-of-sample predic-
tion from the actual value). Both of these measures are normalized by dividing them by the average value of
reported income over all states and time periods. We refer to the first measure as the “absolute deviation as a
percentage of income” The second measure is known in the statistics literature as the “coefficient of variation
of root mean-squared error”.

A limitation of modeling the time-specific heterogeneity term using fixed effects is that the value of the
fixed effect would not be known for years outside of the sample period, which makes forecasting difficult. We
therefore employ trend terms rather than yearly fixed effects in much of our analysis. However, a comparison
of our results based on our longer panel analyses indicates that certain parameter estimates (notably, the audit
rate coefficient) are sensitive to whether yearly fixed effects or trend terms are employed. To investigate the
impact of this choice on predictive performance, we have developed an econometric approach to forecasting
with yearly fixed effects. Under this approach, we predict the value of the fixed effects for years outside of the
sample period based on the estimated sample period fixed effects. We use a Box-Jenkins time series approach
(autoregressive integrated moving average, or ARIMA, analysis) to model the fixed effects. Results of our
analysis indicate that an autoregressive process of order 2 provides a reasonable fit to the data in the specifica-
tion we have investigated.

Another complication of our analysis for prediction purposes is the presence of endogenous explanatory
variables. Consider a fixed effects specification of the following form:

Y, =a,+y, +ﬂAAt +ﬂ50t +é&

where the variable A represents the audit rate — an endogenous explanatory variable. We can consistently esti-
mate the parameters of this model using an instrumental variables approach. Suppose that we then substitute
the predicted values of the coefficients in for the actual values and attempt to predict Y as:

Y, =&i+7;t+ﬂAAt +:B;)0t'

In general, this will not be a consistent predictor of Y, because the error term & will be correlated with
A. Consequently, the conditional expectation of (¥ —Y') given O and A will (asymptotically) converge to the
value E(&| A) the value of the conditional expectation of the error term given the audit rate A. Since &
and A are correlated, this expectation will not be equal to zero. To address this issue, we employ a two-stage
approach to prediction motivated by the Durbin-Wu-Hausman specification test for endogeneity. In the first
stage, we regress the audit rate against all of the explanatory variables of the model as well as the instruments
(just as in the first stage of two-stage least squares estimation). We obtain the residual () from this regression.
In the second stage, we estimate the following regression specification:

Y,

i

=a,+y,+ B4, +B,0, +u, +¢,.
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Under the Durbin-Wu-Hausman test, one performs a t-test of whether the coefficient A is equal to zero.
The intuition for this test is that this extra term involving the residual u accounts for the correlation between
& and A, so that if A4 =0, there is no correlation and, hence, A is exogenous. Although we have not seen this
specification used in the econometric literature for purposes of prediction, it can also serve this function. In
particular, this extra term involving the residual u directly accounts for the conditional expectation of £ given
A that was left out of the above prediction formula and was the source of inconsistent estimation.

Estimation Results

We have employed a systematic approach to estimation to explore the sensitivity of our methodology to the
choice of time period, the selection of explanatory variables, the specification of functional forms, and the use
of fixed vs. random effects. A comparison of the results provides evidence of the degree to which the method-
ology is robust to different modeling assumptions and yields some insights about productive areas for further
data collection and modeling refinements.

Our preliminary econometric models explore the reporting of a broad measure of the overall total amount
of income reported on tax returns before any statutory adjustments or deductions. We first present the estima-
tion results for our base specification and extensions for our model of total income reporting. We then discuss
the predictive performance of selected specifications.

Base Specification and Extensions for Total Income Reporting

We begin by specifying the model of income reporting presented by Plumley (based on his “A” definition of
total income) using the same time period (1982-1991). Consistent with his approach, we have employed a lim-
ited definition of income that controls for some of the changes in federal income reporting requirements over
time. In addition, we have included certain control variables in our analysis to account for various changes in
federal tax laws, such as the forms of income that are excluded from taxation, the amount allowed for depen-
dent exemptions, various features of the Tax Reform Act of 1986 (captured through a dummy variable), and
certain other tax changes (captured through either trend terms or yearly fixed effects).’

In his model, Plumley employed a two-way fixed effects model (state and year effects) to explain state level
income reporting on required returns (returns that were legally required to be filed). We examine how the re-
sults are impacted by substituting trend terms for the year effects. We then explore the sensitivity of the results
to using updated measures for some variables, excluding certain variables that we were unable to update for
future years, and including some new or substitute explanatory variables. Next, we extend the analysis to dif-
ferent time periods and examine the role of some additional explanatory variables.

We have observed that both Dubin (2007) and Plumley (1996) have relied extensively on ratio variables in
their analyses. As summarized by Wiseman (2009), the use of ratio measures in regression analysis is contro-
versial, and there is a growing literature demonstrating that such measures can sometimes lead to spurious and
inconsistent findings. We have therefore estimated some alternative specifications that do not rely as heavily
on ratios. For instance, we have investigated specifications in which the natural log of reported income is re-
gressed against the natural log of personal income and other explanatory variables rather than using the ratio
of reported income to personal income as the dependent variable as is done in Plumley’s study. We have also
estimated specifications in which many of the ratio explanatory variables have been replaced by variables that
separately account for their numerators and denominators.

Table 1 below provides a preliminary sensitivity analysis of the model of income reporting presented by
Plumley. * The first column includes the results for his original specification. The dependent variable in this
specification is the ratio of income reported on returns that were required to be filed to total personal income.
In the second column, various modifications have been made, including dropping his information returns
matching (Inirp), criminal investigations (Incid), taxpayer service calls (tps_callspc), and IRS return prepara-
tion variables (tps_retpreppc) for which we do not have updated measures for subsequent years. Also in the
second column, trend terms have replaced the yearly fixed effects; the marginal tax rate variables (mtrl5k and
mtr57k) have been replaced by a combined state-federal measure of the marginal tax rate (which has been
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instrumented); a broader measures of the value of dependent exemptions has replaced the measure of the
value of child exemptions (childexemptspct); and updated versions of certain other variables (such as sole-
props—the percentage of sole proprietors) have been introduced. Overall, the results are not very sensitive to
these changes, although the estimates of the coeflicients of soleprops and Inaud (the natural log of one plus the
audit rate) have become less precise.

In the original Plumley specification, the audit start rate was employed as an explanatory variable. In col-
umn 3, the audit close rate was substituted.’ This has only a very modest impact on the results. In column 4,
the specification in column 3 is estimated using random effects rather than state-level fixed effects. The results
are quite comparable.

The first column in Table 2 repeats the information in column 3 of the previous table for the case in which
the audit close rate is employed. The second column extends the original time period (1982-1991) to a longer
time span (1982-2007). While many of the coeflicients have the same signs and similar levels of precision in
the longer panel, there are some noteworthy exceptions. In particular, the coeflicients of the audit rate and the
marginal tax rate change signs and become significant. In the case of the marginal tax rate, the new negative
coeflicient is intuitive, suggesting that high marginal tax rates lead to less compliance. However, the new nega-
tive coefficient on the audit rate is counter-intuitive. One would expect, all else equal, that a higher audit rate
would yield relatively greater (not less) compliance. In the third column, we have included some additional
trend terms in our specification. This does not substantively alter the results. In column 4, we apply random
effects estimation to the specification from column 3. This also has only a modest impact on the results. Finally,
in column 5, we employ a two-way fixed effects specification that includes year dummies rather than trend
terms. This specification change does have an important impact on the results. In particular, the coefficient of
the audit rate now becomes positive and significant. Apparently, the year dummies are able to capture certain
state-invariant changes in taxpayer circumstances that the trend terms cannot. We have performed a Wald
test of the joint significance of the year dummies in our specification, and the evidence strongly supports the
alternative hypothesis that the year dummies are jointly significant explanatory variables. We later examine
whether the inclusion of year dummies translates into an improved forecasting performance over the use of
trend terms.

In Table 3, we experiment with some additional variables not included in the original Plumley specifi-
cation. In column 1, the specification includes explanatory variables describing the percentages of potential
returns for which the primary taxpayer has some college education, is male, and is a homeowner. In addition,
population density and the Gini coefficient based on CPS family income (a measure of income inequality
within the state) are included as explanatory variables. Only the population density is found to be signifi-
cant over the 1982-1991 estimation period. In the second column, the estimation period is extended to 2004.
With these additional data points, all of the new explanatory variables are found to be statistically significant.
However, as with Table 2, the coeflicient of the audit rate becomes negative and significant when the time pe-
riod is extended. In column 3 of the table, the rate of criminal sentences for tax evasion and money laundering
is included as an explanatory variable for the 1988-2004 period. This variable is not found to have a significant
impact on reporting behavior. In the fourth column, year dummies are employed rather than trend terms. The
criminal sentence rate remains insignificant in this specification. However, consistent with previous findings,
the audit rate coeflicient becomes positive when year dummies are employed (however, the estimate is statisti-
cally insignificant). We have again employed a Wald test of the joint significance of the year dummies and the
evidence again strongly supports the alternative hypothesis that these variables are jointly significant.
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TABLE 1. Model of Income Reporting Presented by Plumley (1996) and Some Variations

(1) 2 (©) (4)
Original Specification Various Changes Audit Close Rate Random Effects
Lnaud 11.259 9.358 9.298 7.075
(1.52) (0.82) (1.29) (0.96)
filingrate 0.302 0.300 0.308 0.314
(5.35)** (4.75)** (5.65)** (5.62)**
fthresholdpct 0.935 1.286 1.111 0.986
(2.39)* (5.21)** (4.28)** (3.89)**
mtr15k 1.292
(1.18)
mtr57k -1.421
(0.68)
childexemptspct 1.582
(1.90)
Lnburden 8.489 7.924 7.039 6.710
(1.18) (3.27)** (2.72)** (2.62)**
Soleprops 2.635 0.702 0.666 0.595
(2.78)** (1.41) (1.50) (1.40)
soleproptfs -0.056 -0.020 -0.018 -0.018
(2.96)** (1.97)* (2.10)* (2.13)*
Paidprep -0.124 -0.106 -0.116 -0.133
(2.89)** (2.25)* (3.34)* (3.99)**
Lnirp -9.160
(1.63)
Lncid 1.122
(3.17)**
tps_callspc -0.006
(1.78)
tps_retpreppc 0.055
(0.69)
Singles 0.114 0.240 0.251 0.273
(0.58) (2.55)* (3.09)** (3.35)**
under30 -0.099 -0.020 0.038 0.002
(1.06) (0.22) (0.42) (0.03)
over64 -0.060 0.021 0.084 0.033
(0.56) (0.19) (0.69) (0.28)
Pcbirths 0.725 0.659 0.809 0.609
(2.99)** (3.60)** (4.32)** (3.65)**
exclincomepct -0.502 -0.815 -0.583 -0.673
(1.21) (1.53) (1.50) (1.75)
unemplrate -0.473 -0.485 -0.448 -0.400
(3.03)** (2.44)* (3.29)** (2.96)**
Trend 0.739 0.552 0.268
(1.15) (1.51) (0.73)
tra86dum -6.142 -9.384 -8.381
(3.45)** (4.50)** (4.33)*
Tratrend 1.211 1.288 1.382
(4.80)** (5.20)** (5.56)**
depamountpct 0.418 1.204 0.524
(0.59) (1.60) (0.76)
c_marg 71.440 15.070 11.798
(4.44) (0.62) (0.52)
Constant 10.459 -67.978 -51.611 -39.961
(0.09) (3.32)** (2.22)* (1.72)
Observations 490 490 490 490

Absolute value of z statistics in parentheses

* significant at 5%; ** significant at 1%
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TABLE 2. Results of Estimation of Model Using a Longer Panel

(1) ) 3) ) (5)
Audit Close Rate Longer Sample Addlt_';;nr:;-rend Random Effects Year Dummies
Inaudnw 9.298 -8.134 -7.995 -6.982 8.789
(1.29) (4.40)* (4.51)* (3.73)* (2.36)*
filingrate 0.308 0.351 0.358 0.323 0.310
(5.65)** (10.62)** (11.05)** (9.73)* (10.21)**
fthresholdpct 1.111 0.249 0.595 0.283 0.718
(4.28)** (1.38) (3.36)** (1.74) (3.94)*
c_marg 15.070 -67.941 -3.899 -21.186 -12.561
(0.62) (6.52)* (0.31) (2.10)* (0.65)
depamountpct 1.204 1.957 1.285 0.677 1.488
(1.60) (4.22)* (2.95)* (1.60) (3.81)*
Inburden 7.039 4.887 5.298 4.860 5.153
(2.72)* (5.51)* (6.40)** (5.80)* (6.03)**
soleprops 0.666 -0.315 -0.629 -0.500 0.525
(1.50) (0.97) (2.03)* (1.78) (1.78)
soleproptfs -0.018 0.008 0.012 0.007 -0.013
(2.10)* (1.33) (2.21)* (1.48) (2.33)*
paidprep -0.116 -0.070 -0.081 -0.093 -0.002
(3.34)* (2.69)* (3.37)* (4.10)** (0.11)
singles 0.251 0.224 0.234 0.224 0.163
(3.09)** (4.04)* (4.48)** (4.24) (3.47)**
under30 0.038 -0.012 -0.105 -0.183 0.029
(0.42) (0.22) (1.93) (3.41)* (0.56)
over64 0.084 0.007 -0.071 -0.142 0.058
(0.69) (0.10) (1.11) (2.22)* (0.96)
pcbirths 0.809 0.847 0.613 0.441 0.337
(4.32)** (7.09)** (5.40)** (4.29)* (3.08)**
exclincomepct -0.583 -0.828 -0.539 -0.767 -0.726
(1.50) (3.00)** (2.09)* (3.00)** (3.08)*
unemplrate -0.448 -0.338 -0.420 -0.357 -0.241
(3.29)** (3.82)** (4.91)* (4.08)** (2.70)**
trend 0.552 -0.953 -1.036 -1.271
(1.51) (4.68)** (5.47)* (6.93)**
tra86dum -9.384 -6.291 3.112 3.555
(4.50)* (5.58)* (2.05)* (2.57)*
tratrend 1.288 0.731 -0.333 -0.125
(5.20)** (4.27)** (1.62) (0.63)
dum91 1.795 1.827
(3.87)* (3.75)**
Constant -51.611 10.515 -7.172 17.365 -22.213
(2.22)* (0.88) (0.63) (1.65) (1.84)
dum92 1.369 1.323
(3.06)* (2.84)**
trendsq 0.035 0.033
(8.21)** (8.51)*
Observations 490 1274 1274 1274 1274

Absolute value of z statistics in parentheses

* significant at 5%; ** significant at 1%
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TABLE 3. Variables Added to the Model of Income Reporting Presented by Plumley (1996)

(1) (2 (&) (4)
New Variables New Variables Cidsentrate
Year Dummies
1982-1991 1982-2004 1988-2004
Inaudnw 9.716 -13.751 -9.996 3.871
(1.29) (5.89)** (4.32)** (1.14)
filingrate 0.292 0.389 0.414 0.409
(4.71)* (11.26)** (10.46)** (11.64)**
fthresholdpct 1.052 0.967 1.026 1.647
(3.64)** (4.65)** (3.79)** (6.91)**
c_marg -25.591 -20.222 47.021 37.828
(0.72) (1.47) (2.30)* (1.28)
depamountpct 1.297 0.695 1.356 1.762
(1.68) (1.40) (2.68)** (4.15)**
Inburden 8.724 2.896 2.715 2.730
(2.99)** (3.01)** (3.02)** (3.47)**
soleprops 0.481 -0.311 0.097 0.617
(1.04) (0.94) (0.21) (1.59)
soleproptfs -0.013 0.005 -0.002 -0.013
(1.53) (0.84) (0.23) (1.81)
paidprep -0.150 -0.074 0.029 0.036
(4.09)** (2.74)** (0.82) (1.20)
singles 0.196 0.155 0.202 0.130
(1.91) (2.17)* (2.78)** (2.11)*
under30 0.024 -0.219 -0.048 0.070
(0.24) (3.46)** (0.74) (1.21)
over64 0.082 -0.083 0.011 0.061
(0.65) (1.12) (0.14) (0.93)
pcbirths 0.431 0.413 0.457 0.050
(1.97)* (3.22)** (2.24)* (0.29)
exclincomepct -0.419 -1.000 -0.950 -0.236
(1.05) (3.51)* (3.17)* (0.91)
unemplrate -0.791 -0.332 -0.559 -0.516
(3.83)** (3.44)** (4.58)** (4.23)**
trend -1.733 -1.386 -1.961
(1.64) (6.39)** (6.99)**
tra86dum 3.001 -2.061
(0.40) (1.03)
tratrend -1.276 0.388
(0.88) (1.50)
trendsq 0.295 0.007 0.043
(1.85) (0.97) (4.37)**
collegepct -0.031 0.131 0.105 0.057
(0.41) (2.68)** (2.16)* (1.32)
malepct 0.055 0.206 0.124 0.105
(0.51) (2.69)** (1.56) (1.58)
homeownerpct -0.081 -0.158 -0.092 -0.052
(0.90) (2.73)** (1.58) (1.04)
popdensity 0.105 0.044 0.041 0.020
(3.42)** (5.22)** (4.23)** (2.25)*
gini_faminc -1.773 29.430 29.943 1.342
(0.10) (3.17)** (3.13)** (0.15)
dum91 0.913 1.560
(1.77) (3.27)**
dum92 0.621 1.516
(1.26) (3.36)**
cidsentrate -0.041 -0.322
(0.13) (1.26)
Constant -33.145 7.290 -28.571 -46.565
(1.31) (0.54) (1.85) (3.11)
Observations 490 1127 833 833

Absolute value of z statistics in parentheses

* significant at 5%; *

* significant at 1%
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In Table 4, we experiment with including some more new explanatory variables. These include an an-
nual national measure of hours by IRS personnel in taxpayer-facing service occupations and annual national
measure of tax return complexity. The state level measure of the rate of criminal sentences for tax evasion and
money laundering that was introduced in Table 4 is also included. The sample period extends from 1996-2005
as this is the period for which we have measures of these three new variables. The first column of Table 4 pres-
ents a base level specification for that sample period that excludes the new variables, while column 2 includes
them. The results for taxpayer-facing service hours and complexity are somewhat unexpected, suggesting that
more service hours leads to lower taxpayer reporting and that greater tax system complexity leads to higher
reporting. The estimated impact of criminal sentences on reporting behavior is positive for this time period,
although it is not very precisely estimated. In column 3, the criminal sentence rate variable is dropped, al-
lowing us to include an additional two years in the sample period. The signs of the estimated coefficients on
service hours and complexity are unchanged, although their magnitude has been reduced. In column 4, the
trend term has been replaced by year dummies in the base specification without any of the new variables. As
observed in previous specifications, the use of year dummies results in a change in the signs of the estimated
audit rate and marginal tax rate coefficients. In column 5, the new criminal sentence has been included in the
two-way fixed effects specification. It was not possible to include the service hours and complexity variables in
this specification, because these national level estimates are perfectly collinear with the year dummies. With
the two-way fixed effects specification, the sign of the criminal sentence variable has reversed, although the
estimate is statistically insignificant.

In Table 5, we experiment with a state level measure of attempted calls to the IRS help line. This is similar
to the measure of calls handled by taxpayer service (tps_callspc) that was used by Plumley for the period from
1982-1991. Our measure is available for the 2002-2007 time period. The first column of the Table provides a
base specification for this period that excludes the attempted calls variable, while the second column includes
this variable. The results indicate that telephone assistance is positively associated with income reporting, al-
though the coeflicient estimate is not very precise. In columns 3 and 4, we repeat this exercise, this time using a
two-way random effects specification rather than including a time trend. In this specification, the coeflicient of
the calls attempted variable becomes negative, but insignificant. Also observe that the audit rate and marginal
tax rate coefficients have increased substantially compared to the earlier specification involving the time trend.
It appears that the results for this time period (2002-2007) are rather fragile.

We have also experimented with functional forms. For instance, we have estimated variants of our specifi-
cations in Tables 4 and 5 in which the dependent variable is the log of income reported rather than the ratio of
income reported to total personal income. In one variant, the natural log of total personal income is included
as an additional explanatory variable and the other variables are the same as in the previous specification. In
the other variant, many of the ratio variables are eliminated. In their place are separate measures of the nu-
merators and denominators of these ratios. We have experimented with year dummies and trend terms as al-
ternatives in these specifications. As with the results in this section, a Wald test supports the joint significance
of the year dummies. The estimation results are qualitatively similar to the results presented in Tables 4 and 5.

Predictive Performance of Models of Total Income Reporting

An important objective of this project is to develop a preliminary assessment of the predictive capability of
the panel data modeling approach. We begin by evaluating how well alternative econometric specifications of
total income reporting forecast out of sample when they are based on the same 1982-1991 period employed in
the Plumley study. We then explore how the forecasting performance changes when the models are estimated
over a longer time span.

The first two columns of Table 6 below respectively present results from a two-way fixed effects version
and a one way fixed effects with trends version of the parsimonious specification of income reporting behav-
ior provided earlier in the first column of Table 2. The results for the two specifications are quite similar. In
these specifications, both the natural log of the audit close rate and the combined state-federal marginal tax
rate are treated using instrumental variables. Since having two instrumented variables complicates the pre-
diction process to some extent, we experiment in column 3 with directly using the instrument for the state-
federal marginal tax rate in the specification rather than as an instrumental variable. This variable represents
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the computed combined state-federal marginal tax rate based on a fixed national distribution of income in
1995. The results indicate that this approach yields very similar estimates to those shown for the instrumental
variables specification in column 2. In column 4, we extend the specification in column 3 to include some ad-
ditional explanatory variables that were not included in Plumley’s original specification. Of these additional
variables, only population density proves to be statistically significant.

TABLE 4. Experimentation with Some Additional New Explanatory Variables

(1) () ©) (4) )

Base Model New Variables Longer Period Base . Cldsentratg
1996-2005 1996-2005 (no cidsentrate) Year Dummies Year Dummies
1996-2007 1996-2005 1996-2005
Inaudnw -9.938 -12.306 -2.209 18.132 18.223
(3.08)** (3.11)* (0.70) (2.43)* (2.44)*
filingrate 0.407 0.408 0.310 0.364 0.369
(7.84)** (7.59)** (6.39)** (7.21)** (7.29)**
fthresholdpct 2.240 2.163 0.945 2.084 2.116
(7.07)** (6.74)** (3.82)** (6.86)** (6.94)**
c_marg_95_fixed 89.795 76.055 60.857 -81.169 -84.842
(5.05)** (3.88)* (3.42)* (2.88)** (2.99)**
depamountpct 0.970 1.167 0.841 -0.268 -0.338
(1.51) (1.76) (1.42) (0.42) (0.53)
Inburden 1.356 0.603 1.671 2.321 2.314
(1.54) (0.65) (1.90) (2.67)* (2.67)*
soleprops -0.427 -0.639 0.163 1.009 0.932
(0.47) (0.68) (0.21) (1.07) (0.99)
soleproptfs 0.009 0.012 -0.004 -0.020 -0.019
(0.57) (0.75) (0.33) (1.21) (1.14)
paidprep 0.114 0.144 0.038 0.135 0.134
(2.51)* (3.08)** (0.92) (3.04)* (3.03)**
singles 0.234 0.249 0.181 0.187 0.187
(2.77)* (2.92) (2.38)* (2.40)* (2.40)*
under30 0.135 0.147 0.119 0.167 0.166
(1.82) (1.97)* (1.77) (2.44)* (2.43)*
over64 0.000 0.018 -0.001 -0.020 -0.025
(0.00) (0.21) (0.02) (0.27) (0.33)
pcbirths 0.281 0.548 0.153 0.433 0.398
(0.86) (1.60) (0.57) (1.41) (1.29)
exclincomepct 0.002 -0.085 -0.681 -0.556 -0.588
(0.00) (0.21) (2.10)* (1.63) (1.71)
unemplrate -1.183 -1.109 -1.009 -0.782 -0.765
(8.13)* (7.39)* (7.79)* (5.09)** (4.96)*
collegepct 0.058 0.068 0.116 0.018 0.014
(1.05) (1.23) (2.37)* (0.36) (0.29)
malepct 0.014 0.013 0.049 0.036 0.036
(0.15) (0.14) (0.55) (0.42) (0.43)
homeownerpct -0.026 -0.000 0.006 0.065 0.068
(0.36) (0.01) (0.09) (0.99) (1.03)
popdensity 0.004 0.009 -0.007 -0.008 -0.008
(0.36) (0.78) (0.72) (0.68) (0.72)
trend 0.139 -0.559 -0.013
(0.86) (1.70) (0.04)
hoursrvrate -19.377 -8.777
(3.02)** (1.75)
complexity 13.540 7.056
(3.15)** (2.28)*
cidsentrate 0.723 -0.338
(1.77) (0.93)
Constant -70.995 -69.674 -31.680 -31.592 -30.355
(3.80)* (3.68)** (1.88) (1.83) (1.75)
Observations 490 490 588 490 490

Absolute value of z statistics in parentheses  * significant at 5%; ** significant at 1%
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TABLE 5. Inclusion of State-level Measure of Attempted Calls to the IRS Help Line

(1) (2) ©) (4)
Base callattempipat Base 2002-2907, Year Dummies,

2002-2007 Year Dummies callattemptpct
Inaudnw 18.554 16.233 67.785 71.291

(1.95) (1.71) (1.77) (1.77)
filingrate 0.218 0.233 0.191 0.189

(2.77)** (2.97)** (1.57) (1.54)
fthresholdpct 0.138 0.245 0.090 0.083

(0.40) (0.71) (0.11) (0.10)
c_marg_95_fixed 19.546 -12.034 -252.328 -257.324

(0.92) (0.42) (2.70)** (2.66)**
depamountpct 1.238 1.301 0.541 0.455

(1.30) (1.38) (0.43) (0.35)
Inburden 2.751 2.908 4.192 4.220

(2.91)** (3.11)* (2.94)** (2.91)**
soleprops 2.180 1.992 -0.788 -0.832

(1.67) (1.54) (0.36) (0.37)
soleproptfs -0.040 -0.037 0.012 0.013

(1.82) (1.71) (0.33) (0.35)
paidprep -0.202 -0.166 -0.087 -0.095

(3.17)** (2.49)* (0.96) (1.02)
singles -0.008 -0.014 -0.033 -0.029

(0.08) (0.14) (0.24) (0.21)
under30 -0.071 -0.079 0.027 0.029

(0.73) (0.81) (0.21) (0.22)
over64 -0.041 -0.038 -0.107 -0.115

(0.41) (0.38) (0.79) (0.81)
pcbirths -0.159 -0.128 1.078 1.125

(0.39) (0.32) (1.50) (1.51)
exclincomepct 0.097 0.083 -0.660 -0.677

(0.23) (0.21) (0.89) (0.90)
unemplrate -0.431 -0.420 -0.271 -0.266

(1.90) (1.88) (0.74) (0.72)
collegepct 0.078 0.057 0.056 0.067

(1.17) (0.85) (0.58) (0.64)
malepct 0.503 0.522 0.464 0.454

(3.48)** (3.65)** (2.41)* (2.29)*
homeownerpct 0.008 -0.007 0.071 0.075

(0.10) (0.08) (0.65) (0.66)
popdensity -0.144 -0.141 -0.149 -0.151

(4.33)** (4.29)** (3.37)** (3.30)**
trend 0.893 1.011

(4.29)** (4.61)**
callattemptpct 0.131 -0.088

(1.58) (0.46)

Constant 11.707 10.871 75.980 78.444

(0.51) (0.48) (2.02)* (1.99)*
Observations 294 294 294 294

Absolute value of z statistics in parentheses  * significant at 5%; ** significant at 1%



Predicting Aggregate Taxpayer Compliance Behavior

85

TABLE 6. Two-way Fixed Effects and a One-way Fixed Effects with Trends

(1) (2) () 4)
Base Base Base Trends Base Trends
Year Dummies Trends c_marg_95_fixed c_marg_95_fixed
- - = Additional Variables
Inaudnw 9.728 9.298 8.494 6.938
(1.36) (1.29) (1.23) (1.04)
filingrate 0.281 0.308 0.315 0.332
(4.58)** (5.65)** (5.99)** (6.45)**
fthresholdpct 0.888 1.111 1.131 1.247
(2.14)* (4.28)** (4.27)** (4.85)**
c_marg -22.506 15.070
(0.67) (0.62)
depamountpct 1.168 1.204 1.220 1.399
(1.48) (1.60) (1.62) (1.88)
Inburden 10.473 7.039 6.827 6.252
(3.40)** (2.72)** 2.71)** (2.55)*
soleprops 0.403 0.666 0.643 0.705
(0.84) (1.50) (1.44) (1.62)
soleproptfs -0.013 -0.018 -0.017 -0.018
(1.42) (2.10)* (2.03)* (2.13)*
paidprep -0.147 -0.116 -0.117 -0.126
(3.99)** (3.34)** (3.36)** (3.75)**
singles 0.270 0.251 0.251 0.206
(3.25)** (3.09)** (3.09)** (2.11)*
under30 0.056 0.038 0.040 0.003
(0.59) (0.42) (0.44) (0.03)
over64 0.060 0.084 0.073 0.094
(0.49) (0.69) (0.61) (0.77)
pcbirths 0.782 0.809 0.846 0.484
(3.63)** (4.32)** (4.58)** (2.38)"
exclincomepct -0.546 -0.583 -0.548 -0.483
(1.27) (1.50) (1.41) (1.27)
unemplrate -0.603 -0.448 -0.450 -0.603
(3.47)** (3.29)** (3.26)** (3.99)**
trend 0.552 0.511 0.248
(1.51) (1.45) (0.73)
tra86dum -9.384 -9.695 -11.228
(4.50)** (5.08)** (5.75)**
tratrend 1.288 1.305 1.463
(5.20)** (5.21)** (5.59)**
c_marg_95_fixed 10.674 16.170
(0.51) (0.79)
collegepct -0.019
(0.26)
malepct 0.064
(0.61)
homeownerpct -0.082
(0.96)
popdensity 0.102
(3.48)**
gini_faminc -3.727
(0.22)
Constant -49.943 -51.611 -50.076 -43.105
(2.09)* (2.22)* (2.17)* (1.77)
Observations 490 490 490 490

Absolute value of z statistics in parentheses

* significant at 5%; ** significant at 1%
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Table 7 presents measures of the predictive performance of the more and less parsimonious specifications
presented in columns 3 and 4 of Table 6. These measures are based on the leave-one-out prediction approach
described earlier. The results indicate a rather similar forecasting performance across the two specifications. In
both cases, the average absolute deviation of the forecast from the true level of income represents a little more
than 2 percent of income, and the coefficient of variation of the root mean-squared error (CV of RMSE) is ap-
proximately 3.6 percent. As discussed above, the use of ratio specifications such as those presented in Table 6 is
rather controversial. We have therefore estimated alternative versions of these models in which the dependent
variable has been specified in natural log rather than ratio form and, in one variant, where many of the ratio
explanatory variables have been replaced with separate variables representing the numerators and denomina-
tors of the ratios. The parameter estimates from these specifications have been fairly comparable in terms of
signs and statistical significance. Further, the predictive performance of these specifications have turned out to
be quite similar to that of the original specifications based on ratios.

TABLE 7. Leave-One-Out Predictive Performance of Models in Table 6

Absolute Deviation as a %

Specification from Table 6 Column # CV of RMSE
of Income Reported

3 212 3.57

4 2.18 3.62

We now explore the forecasting performance of specifications estimated from a longer panel. Table 8 sum-
marizes the estimation results of some selected specifications that have been estimated from data spanning
the period from 1982 to 2007 (or 2004 for the specifications that include the Gini coefficient as an explanatory
variable). As with Table 6, the first two columns of Table 8 respectively provide a two-way fixed effects specifi-
cation and a one way fixed effects with trend terms specification of a parsimonious model of income reporting
behavior. While many of the parameter estimates are comparable in sign and significance across these two
specifications, they do produce conflicting estimates of the coefficients of the natural log of the audit close rate
and the combined state-federal marginal tax rate. This discrepancy between the results of the two alternative
specifications is consistent with similar findings presented above. In column 3 we verify that directly substitut-
ing the instrument for the combined marginal tax rate as an explanatory variable yields comparable results to
those presented in column 2. That specification is extended to include some additional explanatory variables
in column 4. Finally, column 5 presents the results of estimating the specification in column 4 using a two-way
fixed effects specification rather than using trend terms. Once again, the use of two-way fixed effects yields
more intuitive coefficient estimates for the audit and marginal tax rate variables.

To investigate whether this translates into improved predictive performance, we have employed the leave-
one-out prediction methodology described in Section 4.3 for each of the specifications in columns 3, 4, and
5. In the case of the year dummy specification in column 5, we have used an autoregressive process of order
2 to forecast the value of each year dummy when the corresponding year is left out of the estimation sample.
The leave-one-out forecasting results are summarized in Table 9. All of the specifications predict reasonably
well out of sample, with an average absolute forecast deviation of less than 3% of income reported and a CV of
RMSE of 4.3 to 5.1 percent. Overall, the predictive performance is slightly weaker for the longer panel speci-
fications summarized in Table 9 than for the comparable shorter panel specifications summarized earlier in
Table 7. Interestingly, the specification based on year dummies performs slightly less well than those based on
trend terms.

We have also used the results of the last two specifications presented in Table 8 to develop one, two, three,
and four step-ahead forecasts. These specifications were estimated using a sample period of tax year 1982
through tax year 2000, and the results were then employed to develop state level forecasts of income reported
for tax years 2001 through 2004. These forecasts were compared against actual levels of income reported to
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produce measures of the average absolute forecast deviation as a percentage of income reported and the CV of
RMSE. The results are summarized in Table 10 below.

TABLE 8. Results of Estimation Using a Longer Panel

(1) 2 ©)) 4) (5)
Base Base Base Trends Base Tre.nds o .
Year Dummies Trends c_marg_95_fixed marg_95._f|xed Extra Year Dummies
Variables
Inaudnw 8.789 -3.791 -3.890 -9.124 4.881
(2.36)* (2.15)* (2.20)* (3.89)** (1.42)
filingrate 0.310 0.350 0.350 0.393 0.366
(10.21)* (12.13)** (12.04)* (12.92)* (12.22)*
fthresholdpct 0.718 0.576 0.552 1.063 0.994
(3.94) (3.57) (3.59)** (5.99)** (5.51)
c_marg -12.561 8.787
(0.65) (0.75)
depamountpct 1.488 1.630 1.643 0.736 1.427
(3.81) (3.99)** (4.00)** (1.65) (3.46)*
Inburden 5.153 5.039 5.030 3.236 3.594
(6.03)** (6.50)** (6.45)* (3.72)* (4.15)*
soleprops 0.525 -0.148 -0.188 -0.160 0.589
(1.78) (0.52) (0.67) (0.54) (2.07)*
soleproptfs -0.013 0.003 0.003 0.001 -0.014
(2.33)* (0.53) (0.71) (0.25) (2.71)=
paidprep -0.002 -0.064 -0.066 -0.069 -0.018
(0.11) (2.80)** (2.92)* (2.87)* (0.77)
singles 0.163 0.210 0.209 0.135 0.114
(3.47) (4.32)** (4.28) (2.06)* (1.94)
under30 0.029 -0.042 -0.043 -0.214 -0.077
(0.56) (0.85) (0.86) (3.80)** (1.36)
over64 0.058 -0.007 -0.009 -0.056 0.073
(0.96) (0.11) (0.16) (0.81) (1.15)
pcbirths 0.337 0.575 0.582 0.349 0.269
(3.08)** (5.34)* (5.28)** (2.91) (2.34)*
exclincomepct -0.726 -0.513 -0.512 -0.855 -1.012
(3.08)** (2.11)* (2.09)* (3.25)** (4.19)*
unemplrate -0.241 -0.392 -0.396 -0.361 -0.186
(2.70)* (5.05)** (5.11) (4.33)* (2.14)*
trend -0.453 -0.488 -0.969
(2.40)* (2.80)** (4.70)*
tra86dum -3.506 -3.625 -2.569
(3.35)** (3.51)* (2.46)*
tratrend 0.626 0.653 0.603
(4.17)* (4.59)** (4.05)*
dum92on -4.875 -4.811 -3.757
(10.34)* (10.47)* (6.47)*
c_marg_95_fixed 5.826 13.295 -2.461
(0.58) (1.26) (0.16)
collegepct 0.140 0.055
(3.17)* (1.24)
malepct 0.189 0.182
(2.69)* (2.88)**
homeownerpct -0.195 -0.127
(3.70)** (2.62)**
popdensity 0.045 0.037
(5.79)* (5.20)**
gini_faminc 21.313 4.573
(2.46)* (0.54)
Constant -22.213 -17.122 -15.592 -6.228 -17.692
(1.84) (1.58) (1.50) (0.51) (1.51)
Observations 1274 1274 1274 1127 1127

Absolute value of z statistics in parentheses

* significant at 5%; ** significant at 1%
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TABLE 9. Leave-One-Out Predictive Performance of Selected Models in Table 8

Absolute Deviation as a %

Specification from Table 8 Column # CV of RMSE
of Income Reported

2.47 4.64
4 2.42 4.31
2.78 5.10

TABLE 10. Step-Ahead Predictive Performance of Selected Models in Table 8

. 2001 2002 2003 2004
Specification
from Table 8
Absolute Absolute Absolute Absolute
Column # Devn % CV of RMSE Devn % CV of RMSE Devn % CV of RMSE Devn % CV of RMSE
4 2.1 3.09 2.78 3.84 4.22 6.06 2.96 4.49
5 2.45 3.90 2.95 4.23 3.28 4.96 2.22 3.92

Generally, the forecasting performance is reasonably strong. As expected, the performance tends to de-
cline to some extent as one predicts further out, although the four-year ahead forecast performance for 2004 is
comparable to the one-year ahead performance for 2005 in the specification involving year dummies.

We have also estimated variants of the specifications summarized in Table 8 that rely less on ratio vari-
ables. The results for these variants were qualitatively similar to those based on the ratio variables.

Conclusions

We have found that the forecasting performance of our preliminary models of overall income reporting is rea-
sonably strong. This performance is slightly stronger for our shorter panel (1982-1991) than our longer panel
(1982-2007), although the performance is reasonably good in both cases.

Opverall, the results of our analysis indicate that it is possible to develop reasonably good forecasts of what
overall state level income reporting behavior would be in the absence of a major innovation, such as a signifi-
cant change in service level or quality. However, the lack of a reasonably lengthy time series of high quality
state-level measures of IRS service activities limits the potential for our current models to predict how such
activities influence reporting behaviors. Fortunately, compiling such data is a high priority for the IRS Service-
Compliance Initiative going forward.
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Endnotes

1

RAS Office of Research (IRS), Brian Erard & Associates, and IBM Global Business Services, respectively.
The views expressed in this paper are those of the authors, and do not necessarily reflect the views of the
Internal Revenue Service.

One exception is Alaska, which is excluded because of compatibility issues resulting from the need for all
recipients of Alaska Permanent Fund Dividends—including children—to file federal tax returns. Also,
Maryland and DC have been combined.

See the listing of variable definitions provided at the end of the paper.

Our results for this specification differ from Plumley (1996), as we use a more standard approach to
instrumental variables estimation. The variable definitions are provided at the end of the paper.

The audit start rate is defined as the number of audits started in a given year, expressed as a percentage

of the total number of returns filed in the calendar year before the beginning of the audit. The audit close
rate, which is the more standard measure, is defined as the number of audits completed in a given year,
expressed as a percentage of the total number of returns filed in the calendar year before the closure.
Plumley (1996) theorized that the information about audits that gets “rippled” into the general population
at the start of an audit affects people’s perception of the probability of an audit, while the information
communicated when the audit is closed has more to do with the consequence of an audit. As a practical
matter, since the two audit rates are so highly correlated, they appear to be fairly interchangeable in an
analysis such as this, so it makes sense to use the audit closure rate, which is more readily available.
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Appendix

Definitions of Included Variables

Variable Definition

Inaud Natural log of one plus the audit start rate

filingrate Returns Filed/ Returns Required

fthresholdpct Income below filing threshold among all potential returns as a % of Pl
mtr15k Marg. tax rate @ $15K taxable income (weighted by Singles & Marrieds)
mtr57k Marg. tax rate @ $57K taxable income (weighted by Singles & Marrieds)

childexemptspct

Value of allowed dependent child exemptions/Personal Income

Inburden Natural log of average burden (in dollars) based on the IMF Population

soleprops % of Potential Returns having non-farm proprietorship income

soleproptfs SoleProps x percentage of non-farm employment in Trade, Finance & Service sectors
paidprep % of Returns Filed prepared by paid practitioner

Inirp Natural log of information returns matching

Incid Natural log of criminal investigations

tps_callspc Taxpayer service calls handled per thousand of population

tps_retpreppc

Returns prepared by taxpayer service calls per thousand of population

singles % of Potential Returns likely to qualify for Single filing status
under30 % among Potential Returns under age 30

over64 % among Potential Returns over age 64

pcbirths Number born per thousand of population

exclincomepct

Excluded Income/Personal Income

unemplrate Unemployment Rate

trend Trend

tra86dum TRA86 dummy variable equal to one for years subsequent to 1986
tratrend Interaction of trend and tra86dum (trend times tra86dum)

depamountpct Total Value of the Dependent exemption as a percent of personal income
c_marg Combined Marginal Tax Rate Based on the Actual distribution of Reported Income / IMF Population
Inaudnw Natural log of the audit close rate

dum91 Dummy variable for 1991

dum92 Dummy variable for 1992

trendsq Trend squared

collegepct % among Potential Returns having at least some college

malepct % of Potential Single & HeadHhld Returns associated with males
homeownerpct % of Potential Returns associated with homeowners

popdensity Population density

gini_faminc Smoothed state-level gini coefficient based on family income

cidsentrate Total sentenced violations as a percentage of population

c_marg_95_fixed

Combined marginal tax rate based on 1995 national distribution of reported income / IMF population

hoursrvrate

National measure of number of hours worked by IRS employees in taxpayer-facing service occupations

complexity

National measure of the complexity of individual returns based on word counts of IRS individual income tax
code

callattemptpct

Total call attempts as a percent age of the overall state population
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Comparing Student and Non-Student
Reporting Behavior in Tax Compliance
Experiments

James Alm, Tulane University; Kim M. Bloomquist, Internal Revenue Service;
and Michael McKee, Appalachian State University

of laboratory experiments in economics began in the early 1960s with the establishment of a well-defined

framework for experimental work by Smith (1976, 1982), and laboratory methods are now widely ac-
cepted as a methodological approach in the analysis of theory and policy, especially of behavioral economics.
For comprehensive surveys of experimental methods, see Davis and Holt (1993) and Kagel and Roth (1995).

l aboratory experiments have been increasingly used to examine various issues in tax compliance. The use

Tax compliance is an area that seems especially amenable to laboratory experiments, given limitations in
empirical approaches based on field data. As discussed in more detail later, theoretical models are not able to
incorporate fully, appropriately, or tractably many factors deemed relevant to the individual compliance deci-
sion; also, these modeling efforts can benefit from the behavioral insights obtained through laboratory inves-
tigations that illuminate many of the factors relevant to the individual compliance decision. Empirical studies
of tax compliance using field data are plagued by the absence of reliable information on individual compliance
decisions: it is difficult to measure—and measure accurately—something that by its very nature people want to
conceal, and it is difficult to control in econometric work for the many unobservable factors that may affect the
compliance decision. In contrast, laboratory methods allow many factors suggested by theory to be introduced
in experimental settings. Also, experiments generate precise data on individual compliance decisions, which
allow econometric estimation of individual responses in ways that are simply not possible with field data. In-
deed, laboratory methods have examined a wide range of factors in the compliance decision, factors that have
not proven amenable to either theoretical analyses or empirical analyses with field data.

However, laboratory studies of compliance are also sometimes viewed with some skepticism. The most
common criticism of experimental investigations of tax compliance behavior is that the student subjects typi-
cally used in experiments may not be representative of taxpayers. Undergraduates may have little experience
with filing tax returns, and their economic and demographic backgrounds may differ from that of taxpayers.
It is this issue that we examine here.

We present evidence that relates directly to the use of student subjects. In particular, we compare the ex-
perimental responses of student subjects to the experimental responses of non-student subjects, in identical
experiments; that is, do students behave differently than non-students in identical experiments? These data
are generated from a series of experiments conducted as part of an Internal Revenue Service (IRS) funded
research program, in which student subjects and non-student subjects participated. We examine the mean
levels of compliance, the frequency distribution of compliance rates, and the econometrically estimated be-
havioral responses. While we find that the mean levels of compliance of students are not always the same as
non-students, the behavioral responses of students in laboratory experiments to policy innovations are largely
the same as non-students in identical experiments. Also, the frequency distributions of individual compliance
rates are virtually identical for students and non-students. (Note that in other work we compare experimental
data versus non-experimental data from the National Research Program of the IRS, in an attempt to answer
whether students in experiments behave differently than non-students in naturally occurring settings. These
other results address explicitly the issue of generalizing from experiments to the naturally occurring world
(e.g., the “external validity” of tax compliance experiments). These results are not presented here, but these
comparisons also indicate largely similar patterns. See Alm, Bloomquist, and McKee (2011) for a detailed
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analysis of all student versus non-student and experimental versus non-experimental comparisons.) Our re-
sults largely confirm that the observed behaviors of student and non-student subjects are qualitatively and
quantitatively similar.

The Uses and Misuses of Experimental Economics

Experimental economics involves the creation of a real microeconomic system in the laboratory, one that par-
allels the naturally occurring world that is the subject of investigation and one in which subjects (usually stu-
dents) make decisions that yield individual financial payoffs whose magnitude depends on their decisions. The
essence of such a system is control over the environment, the institutions, the incentives, and the preferences
that subjects face. Of these, control over preferences is particularly crucial. As emphasized by Smith (1976),
“[s]uch control can be achieved by using a reward structure to induce prescribed monetary value on actions.”

Why use experimental methods? On some level, the use of experimental methods derives from a funda-
mental problem with economics. Like other sciences, economics is based on the development of theory and
on the ability of that theory to explain observed activities. However, unlike some other sciences, especially
the natural sciences, economics faces substantial difficulties in empirically testing the predictive power of its
theories using data from the naturally occurring world. Given the dizzying array and complexity of forces that
operate in market (and non-market) systems, economists can never be quite certain that they are “holding
constant” the many factors that may be driving individual choices, so that they can focus on the “true” driving
factors that are the object of empirical testing. Methods for achieving such identification have become increas-
ingly sophisticated over time, especially with the use of so-called “natural experiments” and “controlled field
experiments”. Even so, there are few instances in which such identification is uncontroversial.

There are of course numerous avenues for testing the predictions of economics, aside from experimental
methods, including the use of naturally occurring field data, hypothetical choices, natural experiments, and
controlled field experiments. Even so, experimental methods have often been a common approach, and econo-
mists have increasingly begun to emulate the methods of natural scientists by conducting carefully controlled
laboratory experiments.

Economics generally and public economics specifically have profited from the use of laboratory experi-
ments, for several reasons. Econometric data on research questions obtained from the naturally occurring
world can be unreliable, can fail to show the variation or distinctions of interest, or can fail to provide sufficient
identification to discern “cause and effect”. Indeed, in some cases data simply cannot be assembled outside the
laboratory because the real world setting of relevance does not exist. For its part, theoretical analyses often
cannot incorporate fully, appropriately, or tractably many relevant factors.

What can experiments do? Unlike standard theoretical work, experiments are not as constrained by the
same degree of simplification required in analytical studies, which allows the impact of numerous factors
not amenable to theoretical work to be examined precisely and unambiguously in a controlled environment.
Unlike traditional empirical work based on naturally occurring data, experiments generate data under settings
in which there is control over extraneous influences. Laboratory experiments also provide a controlled envi-
ronment that allows one to examine the mechanisms of interest, as well as the changes in these environments
and institutions, in isolation from each other.

Given the limitations of theoretical and econometric work, there are, we believe, compelling reasons for
the use of experiments, as an additional (and not as the only) methodological tool, in large part because labora-
tory experiments give a researcher the twin advantages of control (including data generation and replicability
from this control) and flexibility.

However, despite the demonstrated usefulness of experimental methods, there are sound reasons for cau-
tion in interpreting and generalizing experimental results. Perhaps the most common criticism of experimen-
tal economics is that the student subjects typically used may not be representative of taxpayers (Levitt and List,
2007). Although there is now much evidence that the experimental responses of students are seldom different
than the responses of other subject pools (Plott, 1987), there are no comparisons of student versus non-student
behavior in the specific context of tax compliance. It is this issue that we examine here.
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Some Simple Comparisons of Students and Non-students in Identical
Experiments

We consider the responses of student subjects versus non-student subjects in identical experiments. These
comparisons are based upon results in Alm, Cherry, Jones, and McKee (2010, 2011) who conducted experi-
ments designed to investigate the compliance behavior of individuals under various policy initiatives. In both
studies the subject pool consisted of both students and non-students (e.g., university staff and faculty), and
we report here a comparison of students and non-students in these different experimental settings. The first
setting investigates the effects on tax reporting of the provision of information services by the tax agency in an
environment in which subjects may not know with certainty their true tax liability. The second setting intro-
duces positive inducements via social programs as an incentive to truthfully report tax liabilities; these social
programs include an income tax credit (in which receipt requires that the subject must file a tax return) and
unemployment benefits (in which benefits are a positive function of past reported taxes). We first discuss the
experimental design of these experiments, and then we present the comparison of student versus non-student
responses in order to answer the question of whether students behave differently than non-students in identi-
cal experiments.

The experimental setting implements the fundamental elements of the voluntary reporting system of the
individual income tax in most countries. Participants earn income by performing a task, and they self report
tax liability to the tax authority. At the time of reporting only the individual knows his or her true level of tax
liability, and the subject can choose to report any amount from zero on up. An audit occurs with an announced
probability, and any unreported taxes are discovered. If the participant has underreported the tax liability, then
both the unpaid taxes and a penalty are collected. This process is repeated over a number of rounds each rep-
resenting a tax period. Participants are informed that they will be paid their after-tax earnings at the end of the
experiment, converted from lab dollars to U.S. dollars at a fixed and announced conversion rate.

Participants are informed, with certainty, of the audit probability, the penalty rate, and the tax rate. The
tax rate is set at 35 percent for all sessions; the penalty rate is also fixed for all sessions at 150 percent (i.e., the
participants must pay unpaid taxes plus a penalty of 50 percent of unpaid taxes if audited). The audit prob-
ability is varied once within the session, and the participants are told that there is zero probability of audit if
no tax form is filed. There is no public good financed by the tax payments in order to focus subject attention
on the tax setting.

Into this setting, various policy innovations are introduced in the different studies of Alm, Cherry, Jones,
and McKee (2010, 2011). A first set of experiments investigates the effects of taxpayer information services on
compliance decisions (Alm, Cherry, Jones, and McKee, 2010). Here the tax reporting decision is “complicated”
through the introduction of uncertainty regarding the true tax liability, and then information services are
provided by the “tax administration” that partially or fully resolve the uncertainty, thereby allowing subjects
to compute more easily their tax liabilities. Complicating factors include both a tax deduction (a reduction in
taxable income) and a tax credit (a reduction in tax owed, comparable to the U.S. Earned Income Tax Credit),
each of which is conditional upon filing. The tax deduction is set at 15 percent of income, and tax credit is
introduced in which the credit starts at a given level and declines at a stated rate as income increases. These
factors complicate the tax reporting decision. Also, the exact levels of the deduction and the credit are, in some
settings, uncertain to the taxpayer at the time of filing, and this uncertainty adds an additional level of com-
plications. These uncertainties on the credit and the deduction are implemented via mean-preserving spreads
(with a uniform distribution) in each, where the participants are informed of the means of the allowed credit
and deduction and the ranges for each. When information services are provided, information is complete, ac-
curate, and costless to the participant.

A more direct set of positive inducements is investigated in Alm, Cherry, Jones, and McKee (2011). Here
positive inducements for filing are introduced in several alternative treatments. In one treatment tax credits
are introduced that are available to participants but only to those who file a tax return. In a second treat-
ment a “social safety net” (e.g., unemployment replacement income) is present in which individuals face some
probability of unemployment but also in which unemployment replacement income may be provided, with
any benefits again conditional upon past filing behavior. There is a known probability of unemployment,
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and, if the individual becomes unemployed and earns no income, then they are unemployed for two periods.
Unemployment replacement income is received only if the individual has filed a tax return in each of the two
previous periods. Other features of the experimental design are identical to Alm, Cherry, Jones, and McKee
(2010).

Table 1 summarizes the experimental design of Alm, Cherry, Jones, and McKee (2010, 2011), with the
top panel showing the information services design and the bottom panel showing the positive inducements
design. Treatment T1 provides a baseline setting that entails no uncertainty and no tax authority information.
The second treatment (T2) introduces tax liability uncertainty, in which participants face uncertainty regard-
ing their allowed deduction and tax credit. The third treatment (T3) entails the same uncertainty as in the
second treatment, but introduces the option of resolving the uncertainty by receiving information from the
tax authority; that is, participants in this treatment are able to click on a button to reveal the true levels of the
deduction and the tax credit. In Table 2, treatment T4 establishes a baseline with no positive inducements. In
T5 a tax credit is introduced, and in T6 an individual may be able to collect income benefits while unemployed.
The unemployment benefits are based on the average filed earnings for the previous two periods. Thus, an
individual who chooses to not file can earn no benefits. See Alm, Cherry, Jones, and McKee (2010, 2011) for a
detailed discussion of the experimental designs.

TABLE 1. Experimental Treatments

Information Services
Information Service Provided?

Tax Liability Uncertain? Yes No
No T1 —
Yes T2 T3

Positive Inducement via Social Programs

Positive Inducements Provided?

No Yes, via Tax Credit Yes, via Unemployment Benefits
T4 T5 T6

TABLE 2. Aggregate Results by Experimental Treatment by Subject Pool

Mean Reporting Compliance Rate

Treatment All Staff Students
Information Services

No Uncertainty (T1) 0.673 0.795 0.618
Uncertainty—No Information (T2) 0.621 0.571 0.689
Uncertainty—Information (T3) 0.704 0.657 0.768
Positive Inducements via Social Programs

No Positive Inducements (T4) 0.483 0.444 0.504
Tax Credit (T5) 0.599 0.678 0.487
Unemployment Benefits (T6) 0.681 0.709 0.655

The dedicated experimental lab consists of 25 networked computers, a server, and software designed for
this series of experiments. Sessions were conducted at a major state university, using both students and staft
as participants. Recruiting was conducted using the Online Recruiting System for Experimental Economics
(ORSEE). The participant database was built using announcements sent via email to all students and staft.
Participants were invited to a session via email, and were permitted to participate in only one tax experiment,
although other experimental projects are ongoing at the time and participants may have participated in other
types of experiments. Only participants recruited specifically for a session were allowed to participate, and no
participant had prior experience in this experimental setting. Methods adhere to all guidelines concerning the
ethical treatment of human subjects.
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Of most importance, participants included both students and non-students, thereby allowing one aspect
of the external validity of experiments to be examined: do students behave differently than non-students in
identical experiments? Students were recruited from the pool of undergraduate students at a U.S. public uni-
versity. Non-students were recruited from faculty and staff at this same university. The student portion of the
subject pool covered a very broad range of year in studies and major, and no single major exceeded 8 percent
of the pool. The staft pool was similarly diverse, covering all levels of support staff, non-academic professional
staff, and faculty. Also, the compensation varied for students versus non-students. For students the rate was 80
lab dollars to 1 U.S. dollar; faculty and staft participants received a higher exchange rate to reflect their higher
outside earnings, with a conversion rate of 50 lab dollars to 1 U.S. dollar. Earnings averaged $18 for student
subjects. The average payoffs for faculty and staff were $28.

Four hundred forty nine individuals participated in a session in one of the two sets of experiments. In the
sessions designed to investigate the role of tax information services on reporting (T1 through T3), there were
131 subjects, 54 percent of whom were students. In the sessions designed to investigate the effects of positive
inducements (T4 through T6), there were 318 subjects (68 percent were students). Table 2 reports the aggregate
figures for reporting behavior only by treatment and by subject group.

Treatments T1 - T3 concern the taxpayer information services design. These aggregate numbers indicate
that uncertainty concerning tax liability results in lower reporting compliance rates but that providing infor-
mation that resolves the uncertainty increases reporting. With tax liability uncertainty, the overall reporting
compliance rate is 0.621 (T2), which is statistically lower than the 0.673 rate without uncertainty (T1). Further,
reporting compliance significantly increases when information services are provided in the uncertain setting
(T3), or 0.704 versus 0.621.

When these aggregate levels of compliance are broken down by subject type, we see some differences by
subject type in reporting compliance rates. In T1, the mean reporting compliance rate of staff is higher (0.795)
than the reporting compliance rate of students (0.618), a difference that is statistically different. Similarly, the
mean compliance rates of staff versus students are also different for the other two treatments, T2 and T3, al-
though in these latter two treatments students report at higher rates than staft.

However, despite the somewhat different levels of compliance of the two subject pools, the changes in
compliance rates in response to the treatment effects are similar in both pools of subjects. Comparing T2
and T3, we observe that the changes in compliance rates in response to the information services treatments
are similar in magnitude and sign. For both subject pools, the provision of information that resolves tax li-
ability uncertainty leads to an increase in the mean reporting rate, by 8.6 percentage points for staff and by
7.9 percentage points for students (or T3 versus T2). The introduction of uncertainty has different effects on
these responses by subject pool (or T2 versus T1), reducing reported income for staff and increasing reported
income for students; even so, the change in mean compliance rates for students is not statistically significant
in these two treatments.

The positive inducements treatments demonstrate a similar pattern. Treatment T4 provides the baseline
setting for the investigation of the tax reporting effects of positive inducements. When looking at all subjects
combined, the provision of the tax credit (T5) and unemployment benefits (T6) leads in both cases to higher
tax reporting relative to T4. Also, both the student subjects and the staft subjects respond positively to the posi-
tive inducements. From the results in Table 2, it appears the staff responses to these inducements are greater
than for the student subjects, but the qualitative treatment effects results are similar.

Also, the frequency distributions of individual compliance rates are virtually identical for students and
non-students in the uncertainty sessions and in the positive inducements sessions.

It should be noted that there are several significant differences between the subject pools, and a simple
comparison of means does not hold these differences constant. For example, the different pools are compen-
sated at different rates, with staff compensated at roughly twice the rate of student subjects. Also, the average
ages of the two groups are different, with the average age of staff exceeding 30 years and the average age of
students slightly exceeding 20 years. There are other differences between the pools as well.
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To hold constant these differences, we use a conditional analysis at the individual level to re-examine the
initial impressions from the aggregate data. For the entire sample, staff only, and students only, we estimate
the effects of various subject features and design parameters on reporting behavior, while holding other fac-
tors constant. Our basic specifications estimate individual reporting of each subject by round as a function
of subject demographic characteristics (e.g., subject age, subject sex, subject own preparation of tax returns,
subject claimed as a dependent on parental tax returns), subject variables that change by round (e.g., income,
accumulated earnings, audit probability), and session characteristics (e.g., indicator variables that signify the
presence of uncertainty about tax features, of agency-provided information, of a tax credit that the subject can
claim on filing a tax report, or of a safety net that (partially) makes up for income lost due to unemployment).
We estimate these specifications using Tobit estimation procedures. These detailed econometric results are
not presented here, but they confirm even more strongly our initial impressions from the aggregate data. In
particular, we see that the changes in compliance behavior of the two groups are quite similar, as measured by
the estimated coefficients on the policy innovations, even if the average levels of compliance differ as in Table 2.

Conclusions

Our results indicate that the experimental behavior of students is often—although not always—similar to
the experimental behavior of other subject pools. Although the levels of compliance may differ between stu-
dent and non-student subjects in identical experiments, the changes in compliance behavior of these pools
largely parallel each other, especially when potentially confounding influences are controlled in a regression
framework. Further, the frequency distributions of individual compliance rates for students versus staff are
very much the same. Other results that compare experimental data versus non-experimental data from the
National Research Program of the IRS also indicate largely similar patterns. Again, see Alm, Bloomquist, and
McKee (2011) for complete discussion and analysis of all results.

In sum, our results are consistent with other experimental studies that demonstrate that student and non-
student subjects behave and, especially, respond similarly. Indeed, our evidence is consistent with the broader
notion that there is also no reason to believe that the cognitive processes of students are different from those of
“real” people, at least in the context of tax compliance and in the comparison of changes in behavior.
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Reconsidering the Deterrence Paradigm
of Tax Compliance'

Mark D. Phillips, Department of Economics, University of Chicago, Internal Revenue Service

theoretical treatments of Allingham and Sandmo (1972) and Yitzhaki (1974). These theories repre-

sent applications of the Becker (1968) economic theory of crime in which a rational, expected-utility-
maximizing agent chooses how much income to self-report to the government by comparing his consumption
when noncompliance is or is not detected. The theory has been dubbed the “deterrence” paradigm as it as-
sumes that taxpayers inherently wish to pay no tax liability and are “deterred” from doing so solely by the risk
of audit, detection, and penalty. The model’s stylized taxpayer is essentially identical to a gambler who chooses
how much to wager based on the odds and payouts of the noncompliance bet.

g n extensive literature on the determinants of tax compliance began nearly forty years ago with the

While the IRS estimated a sizeable $345 billion tax gap for tax year 2001 ($197 billion for individual in-
come tax, see IRS (2007)), one might predict a much greater amount under the classical deterrence theory.
Therefore, while the deterrence paradigm represented economists’ initial attempt towards understanding com-
pliance, it has fallen out of favor in recent decades. According to Slemrod (2007), “the dismissive argument
goes as follows: given the average probability of audit..., the penalties typically assessed for noncompliance...,
and what we know about the degree of risk aversion from other contexts, noncompliance should be much,
much higher than it apparently is”* In other words, the odds and payofts of the gamble appear so favorable that
optimal risk-taking motivations do not appear sufficient to explain observed noncompliance. More assertively,
Kirchler et al. (2010) states “though the [deterrence theory] provides useful tools for tax policy ... empirical
evidence for its validity is rather weak?”

Given these observations, Alm et al. (2010) summarizes that “the puzzle of tax compliance behavior may
be why people pay taxes, not why they evade them.” To solve this puzzle, economists have offered up many
alternative explanations. These alternatives have been broadly categorized as belonging to the “behavioral”
paradigm, a catch-all categorization of all other factors that involve “more than amoral cost-benefit calcula-
tion” (Slemrod (2007)) Such factors include (but are not limited to) guilt, adherence to social norms, or over-
estimation of actual audit and penalty rates.

In the paper, I offer an alternative explanation for the relatively low observed levels of noncompliance.
However, the current explanation falls within the context of the deterrence paradigm, expanding the classical
theory to more realistically model the audit and detection regime that taxpayers face. In particular, I account
for the fact that taxpayers do not face a constant likelihood of audit and noncompliance detection; instead, the
probability of audit and detection depends on the taxpayer’s noncompliance itself.

First, different types of income have different degrees of inherent noncompliance detectability. In par-
ticular, I distinguish between “matched” and “unmatched” income, “matched” being income that has been
reported to the IRS by a third-party and “unmatched” being that which has not. Any misreporting of matched
income leads to a significantly higher probability of detection relative to a correct report of matched income.
Misreporting of unmatched income may instead carry a relatively small probability of detection. Second, even
if a taxpayer misreports only unmatched income, greater amounts of underreporting increase the likelihood
of audit and detection. This arises from the fact that audits are targeted towards those taxpayers who are most
likely to have been noncompliant and have the greatest expected amount of noncompliance. Furthermore,
increases in underreporting require that taxpayers transition from underreporting income that is relatively
undetectable during an audit towards income that is more readily detectable. In Section 2, I discuss in more
detail the mechanisms under which audit and detection rates depend on the taxpayer’s noncompliance itself.
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These realistic features of the examination environment imply that the probability of audit and detection
is increasing with respect to the amount that a taxpayer underreports his true tax liability. This in turn im-
plies that taxpayers have some ability to affect the likelihood of detection via their noncompliance behavior;
therefore, the stylized taxpayer of the deterrence paradigm has an additional incentive for compliance, even
in the presence of low audit and penalty rates. Even though the “gamble” has generous payoffs and odds, the
taxpayer may strategically gamble less in order to lessen the suspiciousness of his reported return and in turn
tilt the odds in his favor. In Section 3, I discuss how the predictions of the deterrence paradigm change when
properly accounting for an environment of targeted audits and endogenous detection rates. In net, the empiri-
cal evidence is much stronger in support of this expanded version of the classical deterrence theory, in which
case the lessons, motivations, and policy prescriptions of the deterrence paradigm warrant greater authority.

Targeted Audits and Endogenous Detection

Implicit in the criticism of the classical model is an assumption that audit probabilities are constant and exog-
enous. However, this assumption corresponds to a tax agency audit strategy that consists merely of drawing
taxpayers’ names out of a hat, with each taxpayer facing the same likelihood of audit independent of his self-
reported tax filings or any other characteristics that the tax agency observes. This assumption is unrealistic as
the IRS (and other tax agencies around the world) devotes significant efforts towards developing algorithms
that successfully target audits towards those taxpayers who are most likely to have underreported liability and
to have underreported by the greatest expected amounts.

One straightforward way in which audit probabilities depend on the taxpayer’s noncompliance itself relies
on the distinction between matched and unmatched income. While misreporting of unmatched income may
yield a relatively low probability of audit, the same cannot be said for misreporting of matched income. In the
U.S., the IRS’s Document Matching Program (or Automated Underreporter Program) uses computer automa-
tion to find discrepancies between an individual’s reported return and information it has received from third-
parties. All returns undergo this document matching, and even when a mismatch is detected and pursued,
it is usually cheaper than an in-person audit. Therefore taxpayers face a discrete, large increase in detection
probability when matched income underreporting goes from $0 (i.e. the taxpayer correctly reports matched
income) to some strictly positive amount.

Even if the taxpayer correctly reports matched income, greater amounts of unmatched income under-
reporting also increase the likelihood of audit. This results from the fact that the tax agency observes several
variables upon which it can base its targeted audit strategy. The IRS employs both the Discriminant Function
(DIF) score that “rates the potential for change, based on past IRS experience with similar returns” as well as
the Unreported Income DIF (UIDIF) score that “rates the return for the potential of unreported income.” (See
IRS press release FS-2006-10.) The IRS is unsurprisingly secretive regarding the inputs and internal mechanism
of the DIF and UIDIF scoring, but one can imagine reasonable and intuitive examples of how these procedures
might work. For instance, consider a taxpayer who earns $5,000 in third-party-reported interest income and
$95,000 in unmatched sole proprietor income, for a total income of $100,000. The taxpayer in turn debates
whether to report the full $95,000 of sole proprietor income, or perhaps only $45,000 of it. If prior audits have
shown the tax agency that interest income typically accounts for 5% of a taxpayer’ true total income, the re-
port of $45,000 may appear more suspicious and face a higher probability of audit than the report of $95,000.

In this example, the probability of audit depends directly on the taxpayer’s self-reported income, as this
amount is ex ante observable to the IRS. The expectation is that the probability of audit is decreasing in a tax-
payer’s self-reported income, but this in turn means that the probability of audit is increasing in the amount of
underreporting (holding constant the taxpayer’s true income).’ In addition to the taxpayer’s self-reported in-
come, the tax agency has access to many other observable characteristics upon which it can base its targeting.
It also seems likely that more egregious noncompliance is more likely to lead to mistakes and inconsistencies
across the tax return, further increasing suspicion. In sum then, there are several reasons to expect that the
probability of audit is generally increasing in the amount of underreporting.

Furthermore, the probability of detection during an audit is also likely to be increasing in the amount of
the underreporting. For instance, a taxpayer might start underreporting income paid in cash, with a minimal
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corresponding “paper trail,” and eventually transition to underreporting income paid by credit card, for which
a well-documented “paper trail” exists. Furthermore, if higher levels of underreporting lead to increased sus-
picion on the part of the tax agency, it may in turn conduct its audit with increased intensity and ultimately
detect a greater portion of the noncompliance.

Some evidence of the IRS’s ability to effectively target noncompliant returns is given by the fact that 63%
of a weighted random sample of taxpayers were found to have correctly reported Form 1040 Total Income (see
Phillips (2011)*), while the no-change rate among the IRS’s targeted operational audits was only 19% (see IRS
(2002)). However, it is certainly not the case that any tax agency can perfectly identify, target, and detect even
the most egregious instances of underreporting. Instead, the claim is simply that more egregious noncompli-
ance is relatively more likely to result in audit and detection compared to less egregious noncompliance. Even if
significant underreporting results in a relatively low audit and detection probability level, a strategic incentive
for partial compliance remains intact so long as additional compliance results in a relatively lower probability.

What Does the Expanded Deterrence Theory Predict?

Properly accounting for targeted audits and endogenous detection rates, the predictions of the deterrence
theory differ significantly from when a constant, exogenous probability is assumed. First, the high probability
of detection associated with matched income misreporting results in a prediction that taxpayers correctly
report matched income. This prediction is consistent even with aggregate data. For instance, IRS (2007) es-
timates only a 1.2% Net Misreporting Percentage (NMP) for wages, salaries, and tips, 4.5% NMP for income
line items subject to substantial information reporting (interest income, dividend income, state income tax
refunds, pensions and annuities, unemployment compensation, and Social Security benefits), and 8.6% NMP
for income line items subject to some information reporting (partnership income, S-Corp income, estate and
trust income, alimony income, capital gains, deductions, and exemptions).>¢

Since the deterrence paradigm’s predictions regarding matched income are well aligned with observed
compliance, we must instead look to unmatched income for evidence that contradicts the theory. IRS (2007)
estimates a 53.9% NMP of income items subject to little or no information reporting (Form 4797 income,
other income, nonfarm proprietor income, farm income, rents and royalties, and total statutory adjustments).
While 53.9% represents a considerable amount of underreporting, aggregate measures of the gamble’s payofts
and odds appear so generous that one would predict an even greater NMP”

For example, consider a taxpayer who is choosing how much unmatched income to underreport under
the following parameterization of the noncompliance gamble: the probability of audit and detection is exog-
enously fixed at 11.6%, the tax rate is 35%, and the penalty rate is 75% on unpaid tax liability.* Each marginal
dollar of underreporting results in the taxpayer retaining 35 cents in unpaid tax liability. With 88.4% prob-
ability, the taxpayer is never contacted by the tax agency and he keeps the 35 cents. With 11.6% probability
however, the taxpayer is audited, pays back the 35 cents in unpaid tax liability, and pays an additional 35 * .75
= 26.25 cents in penalty. In net, the dollar of underreporting has a large, positive expected payoft of -26.25 *
116 + 35 % .884 = 27.895 cents. In the case of the risk-neutral taxpayer, the deterrence theory (with exogenous
audit and detection probability) predicts 100% unmatched income underreporting so long as this net expected
payoff is positive, as is the case under most any reasonable parameterization.’

However, let us now consider the case where more egregious noncompliance is more likely to result in
audit due to the tax agency having a targeted audit strategy. For instance, assume that the taxpayer faces the
average 11.6% six-year probability of audit (2.0% annual probability) only if he underreports 57% of his un-
matched income (57% being the IRS (2007) estimated NMP for Schedule C sole proprietor income). If he
instead underreports 100% of his unmatched income, he faces a hypothetical 35% six-year probability of audit
(6.9% annual probability). While a 6.9% annual audit probability is significantly larger than the aggregate an-
nual estimated probability of 2.0%, bear in mind that it applies only to a taxpayer who underreports 100% of
his unmatched income. It is not obvious to the author that this is unreasonable for, let’s say, a taxpayer who
earns $100,000 per year in unmatched sole proprietor income and reports none of it.

If the risk-neutral taxpayer simply faced a constant 35% audit rate, the terms of the gamble are still gener-
ous enough that 100% underreporting is predicted: the net expected payoft of each dollar of underreporting
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is -26.25 * .35 + 35 * .65 = 13.5625 cents. However, even though the last marginal dollar of underreporting
has a positive expected payoff, the taxpayer actually has the opportunity to lessen his underreporting and in
turn increase the odds that his remaining underreporting goes undetected. Specifically, if the taxpayer under-
reports 100% of his unmatched income of U, he consumes U with 65% probability and U - 1.75 * .35 * U =
.3875 * U with 35% probability, for an expected consumption of .35 * .3875* U + .65 * U = .785625 * U. If he
instead underreports only 57% of U (and correspondingly reports 43% of U), he pays .43 * .35* U = .1505* U
in self-reported tax liability, and therefore consumes only U - .1505 * U = .8495 * U if he goes unaudited. If he
is audited, he now pays the penalty only on the 57% of U which he failed to self-report, for a consumption of
U-.1505* U-1.75* .35* 57 * U=.500375* U. The taxpayer’s partial compliance increases the likelihood of
the “preferred” state of non-audit and the taxpayer’s expected consumption is .116 * .500375 * U + .884 * .8495
* U =.8090015 * U, which is greater than the .785625 * U consumption he could have expected under 100%
underreporting.

This simplistic example is meant to demonstrate that a taxpayer who is motivated solely by “amoral
cost-benefit calculation” may find it beneficial to strategically sacrifice some underreporting in order to ap-
pear less suspicious and in turn increase the likelihood that his remaining underreporting goes undetected.
Furthermore, the previous example should not be interpreted as saying that all taxpayers with unmatched
income are predicted to underreport less than 100%. Instead, the deterrence theory with targeted audits and
endogenous detection predicts the existence of two types of taxpayers: those who underreport 100% of un-
matched income and those who underreport only a portion of unmatched income.

There are two primary factors that determine whether the taxpayer is willing to strategically deviate from
100% underreporting. The first factor is the degree to which marginal increases in compliance decrease the
joint audit and detection probability. For instance, if the audit rates are 35% for 100% underreporting and
11.6% for 57% (as above), the reduction in audit probabilities is sufficient to incentivize the partial compli-
ance. On the other hand, if the taxpayer reduces his audit rate from only 12% to 11.6% by switching from
100% to 57% noncompliance, it is unlikely that the 0.4% reduction in probability is worth the 43% decrease in
underreporting.

The second factor is the amount of unmatched income that the taxpayer possesses. A taxpayer’s willing-
ness to deviate from 100% underreporting will crucially depend on the difference in his consumption when
he is or is not audited. This stems from the fact that the benefit of a marginal increase in compliance is the
increase in likelihood that the “preferred” no-audit state occurs and off-setting decrease in likelihood that the
audit state occurs. When the taxpayer considers underreporting 100% of unmatched income, the difference in
consumption between these two states is larger when unmatched income is larger.

The two factors each suggest that low-unmatched-income taxpayers are more likely to underreport 100%,
while high-unmatched-income taxpayers are more likely to be partially compliant. First, consider a taxpayer
with only $1,000 in unmatched income. Whether this taxpayer reports this income correctly, reports only
$500, or reports none of it, his probability of audit is unlikely to change very much. Even 100% underreport-
ing represents a relatively small absolute amount of misreporting that is perhaps only slightly more likely to
be selected for audit relative to a correct report. On the other hand, a taxpayer with $100,000 in unmatched
income is engaging in increasingly egregious noncompliance as he goes from $0 to $50,000 to $100,000 of
underreporting; this in turn provides the high-unmatched-income taxpayer with a greater opportunity to
influence his likelihood of audit and detection by deviating from 100% underreporting. Second, the $1,000
taxpayer faces a relatively small difference in consumption in the audit vs. no-audit states. For instance, if the
taxpayer faces a 35% tax rate and underreports 100% of $1,000 instead of 0% of $1,000, he stands to gain only
$350 if unaudited and lose only $262.50 if audited (assuming a 75% penalty). On the other hand, if a taxpayer
faces a 35% tax rate and underreports 100% of $100,000 instead of 0% of $100,000, he stands to gain $35,000 if
unaudited and lose $26,250 if audited (assuming a 75% penalty). Since 100% underreporting represents such a
larger-stakes gamble for the latter taxpayer, he will be more willing to sacrifice some profitable underreporting
in order to better ensure that the “preferred” no-audit state occurs.

These predictions imply that aggregate measures of unmatched income misreporting are not sufficient to
gauge the empirical validity of the deterrence paradigm. In particular, aggregate measures will entangle the
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two types of noncompliant taxpayers, those who are predicted to underreport 100% and those who deviate
from 100%. Phillips (2011) finds that the majority of taxpayers with little unmatched income do in fact under-
report 100% of unmatched income, with many other low-unmatched-income taxpayers actually underreport-
ing in excess of 100%." Taxpayers with larger amounts of unmatched income are instead found to be more
likely to be partially compliant, entirely consistent with the expanded deterrence theory.

The previous discussion focused on the prevalence of 100% underreporting and the incentive for de-
viations below 100%. However, it is also worth discussing the expanded model’s predictions regarding 0%
underreporting, i.e. the incidence of any noncompliance. Accounting for the high detection rate associated
with matched income misreporting explains a significant portion of the low aggregate incidence of observed
noncompliance. For instance, Phillips (2011) estimates that 32.5% of the total population underreports Form
1040 Total Income; however, only 41.0% of the population receives unmatched income. Disaggregating the
population into those with and without unmatched income, the rates of underreporting are instead 49.6% for
taxpayers with unmatched income and only 20.5% for taxpayers without unmatched income." Furthermore,
the underreporting incidences are even higher when one limits the sample to taxpayers with strictly nonnega-
tive unmatched income line items (54%) or taxpayers with positive unmatched Schedule C income (61%).

However, classical deterrence theory predicts that all taxpayers (at least those with unmatched income)
will be noncompliant.” Even the expanded deterrence theory described in this paper makes a similar predic-
tion. As previously discussed, the benefit associated with marginal increases in compliance is proportional to
the difference in consumption between the audit and no-audit states. When the taxpayer considers whether to
engage in the very first dollar of underreporting, this difference in consumption is $0; therefore, the taxpayer
has no incentive for compliance and is predicted to underreport at least some of his income.”® While the deter-
rence theory explains the low incidence of underreporting for the majority of taxpayers with only matched
income, explaining the less-than-universal underreporting among the remaining taxpayers still appears to
require the addition of alternative determinants.

Conclusion

In this paper, I have discussed an extension of the classical deterrence theory of income tax noncompliance
that more accurately accounts for the targeted audit and detection regime that taxpayers face. Of primary
importance is the fact that taxpayers have the opportunity to exert some control over the terms of the under-
reporting gamble, with increases in compliance making taxpayers appear less suspicious and thus reducing the
likelihood of audit and detection. Therefore, even a taxpayer who is motivated solely by amoral cost-benefit
calculations has some incentive to deviate away from full noncompliance.

With this in mind, I contend that referring to the classical model as a paradigm of “deterrence” may be
misleading. The noncompliance gamble clearly has a profitable risk-reward profile (so long as the taxpayer
has some income that is not third-party-reported), such that the risk of audit, detection, and penalty is insuf-
ficient to “deter” the stylized taxpayer from significant amounts of underreporting. However, this prediction
of “lack of deterrence” (i.e. a prediction of 100% unmatched income underreporting) is in fact borne out in the
taxpayer-level analysis of Phillips (2011), at least among taxpayers with relatively small amounts of unmatched
income. Furthermore, the model predicts only partial noncompliance for high-unmatched-income taxpayers,
but it is not the case that these taxpayers are “deterred” from greater amounts of underreporting. Instead, the
theory should be considered a paradigm of “strategy” as these taxpayers sacrifice some profitable underreport-
ing in order to tilt the odds of the noncompliance gamble in their favor.

Additionally, I would like to point out that the argument made in this paper should not be read as a refuta-
tion of the “behavioral” paradigm of noncompliance. A valuable body of research has confirmed the existence
of these alternative margins, beyond amoral cost-benefit calculation, that affect noncompliance. In fact, there
is no reason that the “deterrence” and “behavioral” paradigms need be mutually exclusive. Instead, the paper
should be read as a defense of the classical deterrence theory’s ability to characterize the primary motivations
that underlie real-world noncompliance. When one more carefully considers the theory’s predictions in a real-
istic environment of targeted audits and endogenous detection, and furthermore relies on taxpayer-level rath-
er than aggregate measures of underreporting, the empirical evidence in support of the theory is quite strong.
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From a policy perspective, this finding implies that the lessons and implications of the deterrence para-
digm should not be ignored, as one might be inclined to do when “behavioral” alternatives are thought to pri-
marily explain observed behavior. Namely, policies that directly affect the taxpayer’s basic cost-benefit analysis
can significantly affect gross noncompliance. Among such policy parameters, the average audit and detection
rates are clearly important. However, the paper also demonstrates the equal (or perhaps greater) importance of
another policy parameter, the degree to which the tax agency effectively targets and detects the most egregious
instances of noncompliance. A successful targeting strategy not only increases the recovery of a given amount
of noncompliance, but can also generate an endogenous response of increased self-reported compliance.
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Endnotes

1

This paper summarizes portions of the content of my 2011 Ph.D. dissertation (Phillips (2011)) for the
Department of Economics at the University of Chicago. Part of the dissertation was researched and written
while interning with the Office of Research at the Internal Revenue Service. The content of the dissertation
and paper is the opinion of the writer and does not necessarily represent the position of the Internal
Revenue Service.

It is worth noting that Professor Slemrod is not necessarily endorsing but simply stating this prevailing
argument.

Allowing for the endogeneity of audit probability with respect to self-reported income (and therefore
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indirectly with respect to the amount of underreported income) has long been a staple of theoretical
research on noncompliance, and in fact was included in the original Allingham and Sandmo (1972)
theoretical treatment. Such endogeneity has also provided the foundation for an extensive game theoretic
literature on noncompliance. The game typically consists of taxpayers who have private information
regarding their true income and choose how much to report. The tax agency in turn observes taxpayers’
reported incomes and chooses whom to audit based on this signal.

This and all future statistics from Phillips (2011) are based on raw data as detected by auditors in the 2001
National Research Program (NRP) study of individual income tax compliance.

Net Misreporting Percentage is defined as “the net amount of income or offset misreported divided by the
amount that should have been reported” The IRS (2007) estimates are based on data from the 2001 NRP
study, controlling for noncompliance that was undetectable to NRP auditors. Phillips (2011) instead uses
raw NRP data.

The importance of third-party-reporting in the compliance decision has been recognized by many other
researchers. See for example Andreoni, Erard, and Feinstein (1998), Slemrod (2007), and Alm et al. (2010).

Andreoni, Erard, and Feinstein (1998) states that “taking information reporting into account, taxpayers
still appear to be more honest than might be expected..” Slemrod (2007) instead states that “whether the...
noncompliance rate of [unmatched] nonfarm sole proprietors is lower than deterrence theory predicts is
less clear”

11.6% represents the probability that a noncompliant Schedule C (nonfarm sole proprietor) taxpayer
avoids audit for six consecutive years, at an annual audit rate of 2.0%. Per the 2001 IRS Data Book, 1.6%
of Schedule C returns were examined in tax year 2000. Of these examinations, 77.0% were deemed to
have additional liability, reflecting the IRS’s ability to target its examinations towards those returns most
likely to be noncompliant. Using the Phillips (2011) estimate that 61% of taxpayers with positive Schedule
C income are estimated to have underreported income, the aggregate annual rate of audit conditional on
having underreported is therefore estimated to be (77%) * (1.6%) / (61%) = 2.0%. The cumulative audit
rate over six years is then estimated to be 1 - (1 - 2.0%)6 = 11.6%. 75% is the penalty for “civil fraud”
whereas the statutory penalty for “substantial understatement” is 20%. The higher 75% penalty rate is used
in the current discussion to demonstrate that aggregate probabilities are so low that the deterrence theory
(with exogenous audit and detection probability) nonetheless predicts large amounts of noncompliance.

The prediction of 100% underreporting occurs even when allowing for risk-aversion. For instance, under
the current parameterization and assuming that the taxpayer exhibits constant relative risk aversion and
has the entirety of his income unmatched, 100% underreporting is predicted so long as the coefficient

of relative risk aversion is less than 2.45. If the penalty rate is lower than 75% or only a portion of the
taxpayer’s total income is unmatched, the critical value of risk aversion required for anything less than
100% unmatched income underreporting is even larger. For instance, a 20% penalty rate increases the
critical value of risk aversion to 6.68.

Underreporting in excess of 100% means that taxpayers earned a positive amount of unmatched income
and instead reported negative earnings. 100% instead implies that taxpayers earned a positive amount of
unmatched income and reported $0 in earnings.

A few notes are in order regarding these estimates. First, the analysis in Phillips (2011) categorizes

2001 Form 1040 line items as either “matchable” or “unmatchable” Matchable income is defined as

those income line items that IRS (2007) categorizes as “subject to substantial information reporting and
withholding” or “subject to substantial information reporting” Unmatchable income corresponds to line
items “subject to some information reporting” or “subject to little or no information reporting,” with the
exception of capital gain distributions which are considered matchable per Bloomquist (2003). Therefore
the statistics presented here are based on imprecise measures of actually “matched” and “unmatched”
income. For instance, some of the taxpayers with only “matchable” income may have actually possessed
some “unmatched” income that simply appears on “matchable” lines. Furthermore, the statistics in Phillips
(2003) are based on raw NRP data and reflect only noncompliance that was detectable to NRP auditors.
Therefore estimates of the frequency of underreporting experience downward bias relative to the true
frequencies since some of these taxpayers may have underreported but were not detected to have done so.
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As previously discussed, the net expected return to a marginal dollar of income underreporting is
significantly positive. Even if the stylized taxpayer of the model is highly risk averse, the first marginal
dollar of underreporting (i.e. going from $0 to $1 of underreporting) leads to essentially no difference in
consumption between the audit and no-audit states and the taxpayer should not be deterred from at least
some strictly positive underreporting.

If the audit process itself is costly (in ways beyond penalties that are incurred), the taxpayer does
experience some difference in utility between the audit and no-audit states, in which case the expanded
model would predict that some taxpayers are fully compliant. However, this explanation seems valid
only for those taxpayers who have very little unmatched income and therefore don’t consider the small
expected gains of underreporting to be worth the hassle of a potential examination. This explanation
has little intuitive appeal for explaining the non-0% correct reporting incidence of taxpayers with any
significant amounts of unmatchable income.
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I. Scope and Key Concepts

Scope of Paper

The paper evaluates the top-down approach to direct tax gaps. It tackles two distinct issues:
o The practicality of estimating entire direct tax gaps top down; and
o The contribution of top-down methods to elements of the direct tax gap.

The focus of the paper is on UK corporate and personal taxes, corporation tax, income tax and capital
gains tax, and national insurance contributions. The paper covers relevant experience in other countries, and
draws some conclusions that apply beyond the UK.

Key Concepts

The tax gap is the difference between the tax collected and the tax that would be collected if all individuals and
companies complied with both the letter and the spirit of the law. The letter of the law is the literal interpreta-
tion of tax legislation. The spirit of the law is the intention of Parliament in legislating on tax. In contrast to
the letter of the law, which implies a literal legal interpretation of tax liability, the spirit of the law implies a
purposive interpretation.

The top-down approach is based on a single estimate of the tax base from which a theoretical tax liability is
calculated. Theoretical liability is the tax that would be collected if all individuals and companies complied with
both the letter and the spirit of the law. The tax gap estimated top down is the difference between theoretical
liability and total tax collected.

The alternative to the top-down approach is the bottom-up approach. The bottom-up approach builds a
total tax gap from estimates of components of the tax gap. The components for the UK are estimated using tax
information, random enquiries, risk registers and data matching.

For the direct taxes covered by this paper the tax base is taxable income. Top-down methods, however, do
not estimate taxable income. They estimate a total for income that also includes underground production or
the shadow economy.

Underground production would be legal, but the income from underground production is not declared
to public authorities and, as a result, it is not included in the primary sources used to compile the national
accounts.'

The shadow economy includes, in addition to underground production, illegal production, such as
smuggling.

Under-declared income is the income that should be declared to the tax administration, but is not. It in-
cludes both income under-declared on a tax return and income not declared because a tax return that should
be submitted is not submitted.? In the UK, and other countries where the primary sources used for the income
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in the national accounts largely reflect tax administration data, the income from underground production is
under-declared income.

II. Requirements, Advantages and Disadvantages of the Top-Down Approach

Introduction

The top-down approach has two basic requirements:
(i) suitable information on the tax base; and
(ii) a calculation of theoretical liability.

This section discusses these basic requirements and the suitability of UK data for top-down direct tax
estimates. It also discusses the pros and cons of the top-down approach relative to the alternative bottom-up
approach.

Suitable Information

Information on the tax base is only suitable if it is both independent of the tax administration and sufficiently
reliable. Information that is not independent of the tax administration, such as national income based on ag-
gregating administration data, does not give the administration new knowledge. A top-down estimate based
on aggregated administration data would do more than approximate a bottom-up estimate that the adminis-
tration could make from the disaggregated data.

The income information in the UK national accounts generally meets the requirement of sufficient reli-
ability. The required reliability does depend on the size of the tax gap and could be an issue where the tax gap
is small. The main issue, however, with the UK national accounts is their dependence on HMRC data, a much
more fundamental problem than reliability.

The personal, mixed and corporate income statistics in the UK national accounts are largely based on an
aggregation of HMRC data.’ In contrast, the information in the national accounts on consumption, the tax
base for indirect taxes, which is derived from consumer surveys, is independent of HMRC and suitable for tax
gap estimates and as such is used by HMRC to estimate the VAT gap.

Any estimate of national income that includes the shadow economy, or rather underground production,
can be used to calculate theoretical liability and the tax gap. In principle all methods that estimate the shadow
economy can be used for tax gap estimates. The issue with methods of estimating the shadow economy is reli-
ability. In addition national income does not provide a complete measure of the direct tax base. Also, macro
model methods provide only aggregate information on total income without any indication of how much
income is subject to corporate and now much to income tax.

Calculation of Theoretical Liability

Theoretical liability is more difficult to calculate for direct taxes than for indirect taxes. Individual circum-
stances are crucial for direct tax liability, which depends on various reliefs and allowances. In addition tax rates
vary with income. For indirect taxes, in contrast, liability generally depends on the value or volume of sales.
The tax liability on sales does not generally depend on the circumstances of the individual businesses making
the sales.

The key difference between direct and indirect tax theoretical liability is that direct tax liability requires
much more information than indirect tax liability, which can generally be calculated from total sales. A calcu-
lation of direct tax liability requires, in addition to total income, sufficient information on individual circum-
stances to calculate the total allowances and reliefs available and the overall distribution of income.

In addition direct tax theoretical liability depends on the reliefs and allowances that would be claimed
without avoidance. The available information on reliefs and allowances, which comes from tax records, is on
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claims against declared income and does not indicate the reliefs and allowances that could be claimed without
avoidance against total income, including under-declared income.

The difficulty of calculating theoretical liability is particularly acute for corporate tax. Reliefs and allow-
ances are more important than for personal tax. Also, HMRC estimates suggest that avoidance is a larger share
of the UK corporate tax gap than it is of the personal tax gap.* For these reasons information on total income
produced by the top-down approach gives even less indication of theoretical tax liability for corporate tax than
for personal tax.

Pros and Cons of the Top-Down and Bottom-Up Approaches

An assessment of the top-down approach must consider the relative merits of the alternative bottom-up ap-
proach. The main advantages of the top-down approach are:

o it gives a single estimate;

« itis based on sources independent of the tax administration;
o it produces timely estimates; and

o it requires few resources.

The main disadvantage is the uncertainty of top-down estimates. Uncertainty is also a problem of bottom-
up estimates. However, uncertainty reduces the advantage of the single estimate given by the top-down ap-
proach. Indeed, uncertainty is such a serious problem that it can render top-down estimates meaningless.

Uncertainty is inherent to the top-down methodology, which estimates a relatively small number by sub-
tracting one large number, the tax actually paid, from another large number, the tax theoretically due. The
smaller the tax gap the greater, relative to the size of the tax gap, is the uncertainty inherent to top-down
estimates.

For the bottom-up approach uncertainty is less of a problem. The bottom-up approach does not depend
on the value of a single estimate. It gives estimates, which are often broken down into considerable detail, of
each component of the tax gap. Uncertainty is much less of an issue for some components than for others.

With the exception of most payroll taxes, such as UK national insurance contributions, the tax base for
direct taxes is broader than the income estimated by the top-down approach.® The tax base includes inter-
est, capital gains and, for corporate tax, significant other non-trading taxable income. The single top-down
estimate only covers the tax gap related to employees’ earned income and corporate trading income. The top-
down approach does not cover the entire direct tax gap. To give an entire tax gap income estimated top down has to
be adjusted to taxable income. The adjustment, which requires considerable extra information, is problematic.® Indeed,
the difficulty of making the adjustment with any degree of reliability may be such that the top-down approach
is only capable of giving the part of the direct tax gap that relates to employee compensation and trading profit.

The top-down approach is better suited to providing a broad measure of the main elements of a large tax
gap than to estimating an entire small tax gap. A small tax gap requires more precision and, also, the adjust-
ment to taxable income is likely to cover a larger part of the total tax gap.

While the bottom-up approach, like the top-down approach, provides only an uncertain estimate of the
total tax gap, it has the important advantage of providing operationally useful information. The detailed tax
gap breakdown required for a bottom-up approach enables better prioritisation of compliance resources to
maximise tax collection.

The useful information provided by a bottom-up approach does require significant resources, for example,
random enquiries. Yet, the limited resources required by the top-down approach do not constitute a real ad-
vantage over the bottom-up approach. The useful information provided by the bottom-up approach can justify
much of the required resources even without a tax gap estimate.

For HMRC, which is already obtaining the information necessary for a bottom-up estimate of the direct
tax gap, the issue is the value that the top-down approach can add to the established bottom-up approach.
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Any added value depends on the reliability and comprehensiveness of estimates produced by the top-down
approach. The reliability of the top-down approach, particularly macro model methods, is highly questionable.

III. The UK Direct Tax Gap and Under-Declared Income
HMRC Tax Gap Estimates

HMRC estimates a tax gap for different components of the tax gap and adds these together to give a total tax
gap for direct taxes, indirect taxes and all taxes (Measuring Tax Gaps 2010). The estimated total tax gap in
2008/9 is £42bn, almost 9 percent of the tax due, and the direct tax gap (which includes taxes such as stamp
duties not covered in this paper) is £22.5bn. Table 1 below gives the estimates for the direct taxes covered by
this paper.

TABLE 1. HMRC Estimates of the Direct Tax Gap, 2008/9

Taxes Tax Gap Gap as % of Tax Due
Income tax, National insurance contributions, Capital gains tax £14.5bn 5.4%
Corporation tax £6.9bn 13.9%

The bottom-up methodology used for the direct tax gap does not allow more than a rough approximation
of under-declared income. Under-declared income cuts across most components of the tax gap, including eva-
sion, the failure, in order fraudulently to pay less tax, to declare income that should be declared or to provide
accurately other required information. Fraudulent non-declaration of income, of course, forms part of under-
declared income, but fraudulent provision of inaccurate information, for example, to claim greater reliefs or
allowances, does not. The tax gap arises from overstated expenses and improper claiming of allowances as well
as from understated income.

For income tax, national insurance contributions and capital gains tax (hereafter IT, NIC and CGT)
£6.6bn, close to half the total direct tax gap is due to inaccurate income tax self-assessment returns. The next
largest component is estimated to be the ‘hidden economy, the tax loss due to ghosts, moonlighters and in-
dividuals with unearned income who are not in self assessment, where the gap is £3.4bn. Inaccurate returns
from employers, who are responsible for collection of personal tax from employees as well as payment of
employer national insurance contributions, add a further £3.2bn to the gap. Together, the three components
total £13.1bn.’

Much of the tax gap for IT, NIC and CGT, which is £14.5bn, is due to under-declared income. For the
corporation tax gap, which is £6.9m, under-declared income is much more important for small and medium
businesses than for large businesses.® For the largest businesses the main tax gap issue is avoidance, for which
under-declared income is relatively unimportant. Avoidance accounts for £3.6bn of the estimated £4.3bn cor-
poration tax gap for large businesses.

ONS Adjustments and Under-Declared Income

The Office for National Statistics (ONS) makes adjustments to include under-declared income in the national
accounts. These adjustments aim to make estimates of national income, and other estimates, such as data in
the sector accounts, comprehensive.

In terms of the components of the tax gap, the ONS adjustments correspond to most evasion, the hidden
economy and the net tax gap due to errors and failure to take reasonable care. The adjustments affect each of
the three types of factor income in the national accounts, employee compensation, mixed income and oper-
ating surplus. Mixed income roughly corresponds to self-employed trading profit and operating surplus to
company trading profit.’

The adjustments provide only an indication of the under-declared income. The uncertainty around the ad-
justments is small relative to national income, but it is very large relative to under-declared income. The ONS
does not estimate under-declared income as such, but its adjustments provide an implicit estimate.
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Table 2 shows the three types of factor income, and total factor income, in the 2009 national accounts, the
adjustments and the implicit under-declared income.

TABLE 2. 2009 National Accounts Income Adjustments and Under-Declared Income

Factor Income Adjustment (%) Implicit Under-declared Income
Employee compensation £770bn 0.25 percent £1.9bn
Mixed income £84bn 23.3 percent £19.6bn
Gross operating surplus £386bn 0.18* percent £0.7bn
Total income £1,240bn 1.9 percent £22.2bn

* The ONS adjustment is to just one component of gross operating surplus, the surplus of private non-financial corporations. This adjustment is 0.3 percent of net trading
profit.

The under-declared income implicit in the national accounts at first appears low relative to HMRC'’s tax
gap estimates. The tax due on the £21.5 billion implicit undeclared employee compensation and mixed income
is significantly less than the £13.1 billion IT, NIC and CGT tax gap excluding avoidance. However, the tax gap
after exclusion of avoidance is not all due to under-declared income.

The value of the implicit under-declared income figures is not the absolute levels, but the relative lev-
els. Under-declared income is a much greater direct tax gap issue for the self-employed than for employees,
whose tax is mainly deducted at source, or companies. Also, it is more of an issue for small rather than large
businesses.

IV. Top-Down Methods

Introduction

Top-down methods of estimating direct tax gaps fall into three groups, according to their source of informa-
tion on the tax base. The groups are:

o The national accounts, which give information on the operating surplus of corporations, employee
compensation and the ‘mixed income’ of the self-employed;

o Macro models, which give a single estimate of national income; and
o Micro methods, which use surveys to estimate household income or the labour force.
Table 3 lists the three groups of methods and the eight top-down methods of estimating the direct tax gap,

or major elements of the gap.

TABLE 3. Top-Down Methods

A) Methods based on the national accounts

1) Calculation of theoretical liability from income

2) Discrepancy using the income measure of GDP

B) Macro model methods

3) Monetary methods

4) Other single indicator methods

5) Latent variable method

C) Micro methods

6) Discrepancy in labour force measures

7) Direct surveys of households

8) Discrepancy between reported income and income inferred from spending
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The rest of this section outlines and assesses the various methods, and also looks at the use of the methods
other than by tax administrations. Section V looks at how tax administrations use the methods and Section VI
discusses the practicality of using the methods in the UK.

National Accounts Methods

National accounts methods are based on factor incomes, the compensation of employees, mixed income and
gross operating surplus, which are the main components of GDP. There are two methods. Method 1 calculates
total tax theoretical liability from factor income. Method 2 uses the discrepancy between factor income and
some other measure of income.

The value of the methods depends on the comprehensiveness of the national accounts. The informa-
tion national statistical institutions (NSIs) need to ensure comprehensiveness is similar to that needed by tax
administrations to estimate a tax gap. Some NSIs undertake considerable work to estimate under-declared
income in sectors where non-declaration of income that should be declared is a particular problem."

In Italy the NSI uses a labour input method, considered here as a micro method, Method 6. Since the
national accounts are based on surveys, the distinction between national accounts and micro methods may
seem artificial. The difference between the methods is that the national accounts methods use aggregate fac-
tor incomes whereas the micro methods use results from surveys, which do not generally contribute to the
national accounts.

Conversion of National Accounts Data to Taxable Income

A critical problem for both Methods One and Two is converting national accounts income measures to taxable
income. The USA illustrates the difficulty of converting national accounts employee compensation to taxable
income." Until recently the Bureau of Economic Affairs (BEA), the US NSI, adjusted its personal income sta-
tistics to make them comparable to the IRS’s adjusted gross income (AGI), a measure of taxable income, by, for
example, excluding non-taxable income and including benefits, capital gains and pensions.

In 2005, the last year for which the adjustment was done, an unexplained gap of $778bn, or 8.9 percent of
the adjusted BEA measure remained after “all known and measurable statistical and definitional differences”,
including a “misreporting adjustment” of $508bn for income not declared to the IRS (under-declared income
plus income that did not need to be declared). The unexplained gap is attributed to “known definitional dif-
ferences that cannot be estimated, statistical discrepancies, data sampling and nonsampling errors, use of
different source data for AGI and for personal income, incomplete source data, timing anomalies, and other
unknown factors” These reasons, along with “immeasurable sources of tax-exempt income” mean the unex-
plained gap “is not a proper measure of non-compliance” (Ledbetter, 2007, in a BEA journal).

The “misreporting adjustment” for under-declared income is based on IRS tax gap estimates. The un-
explained gap could include some under-declared income missing from IRS estimates. However, the BEAs
explanation of the unexplained gap means that national accounts methods are not applicable to income tax in
the USA. An attempt to apply Method 1 would simply add the tax theoretically due on the unexplained gap,
which is not a measure of non-compliance, to IRS tax gap estimates. Method 2 would include the unexplained
gap in the discrepancy used to calculate theoretical liability.

The conversion of employee compensation in the national accounts to income that should be declared
to the tax administration may not be as difficult in other countries as in the USA. However, in all coun-
tries there must be an issue of whether the “unexplained gap” after all possible adjustments is a measure of
non-compliance.

For corporate tax the adjustments required to convert operating surplus in the national accounts to tax-
able income are more difficult than the adjustments for personal income.” Gross operating surplus and taxable
income are quite distinct concepts.

For a payroll tax gap, such as the national insurance gap, national accounts methods may be more applicable.
The base for payroll taxes is usually closer to the employee compensation in the national accounts than the income
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tax base. The OECD in its 2004 Employment Outlook used Method 1 to calculate “shortfalls in receipts” of com-
pulsory social security contributions for 27 member countries, including the UK. The NIC tax gap of 20 percent, or
more, calculated for the UK was discounted, because of a “relatively simplistic” calculation that did take not account
of the lower contribution rates for “contracted out” employees and some married women.

Employment Outlook did not discuss the dependence of national accounts data on tax administration
data.” However, the OECD Secretariat has agreed in private correspondence that where, as in the UK, the
national accounts are based on tax administration data and include an estimate of under-declared income, the
estimate is the best measure that can be derived from the national accounts.

Use of Method 2 by National Statistical Institutions

Method 2 uses the discrepancy between income in the national accounts and the income given by some other
source. In the UK the ONS did, over thirty years ago, use the initial residual discrepancy (IRD) between the
initial expenditure and income measures of GDP as a measure of the shadow economy. MacAfee (1980) found
a “glimpse” of the UK shadow economy in the IRD, which was 3.3 cent of GDP in 1978.

The idea here is that the surveys of consumer expenditure used for the expenditure measure include
under-declared income when it is spent. The initial income measure does not include under-declared income.

Unfortunately, the IRD only permits a glimpse of the shadow economy through a very dark glass. The
UK IRD fell sharply from 1978, becoming negative in the mid-1980s. A study by the Rockwool Foundation
of Denmark concluded, “IRD can probably only be interpreted as a reflection of random fluctuations in the
underlying statistics used to estimate GDP” While subsequent revisions to the national statistics mean that the
UK IRD was not actually negative, the apparent absence since the 1980s of any use of the IRD as a measure of
the UK shadow economy indicates widespread acceptance of this conclusion.

The IRD does not provide a reliable measure of the UK shadow economy. It is of no value for work on the
tax gap.

Where the national accounts are independent of the tax administration, Method 2 can use the discrepancy
between the final measure of income in the national accounts and the income declared to the tax administra-
tion. Statistics Netherlands has used this version of Method 2 to estimate under-declared income.* The NSI’s
work highlights the limitations of the Method.

The net adjustments to convert operating surplus in the national accounts of the Netherlands to taxable
income were three times as large as the estimate of under-declared income. Presumably, there is a balance of
relatively large positive and negative adjustments. The uncertainty in adjustments will result in much greater
uncertainty in an estimate of under-declared income that is a small percentage of total income.

The NSI’s analysis at sector level showed a further limitation of Method 2. In some sectors the taxable
income declared to the tax administration was more than the theoretical taxable income estimated from the
operating surplus. Sectoral analysis of Method 2 results, particularly for sectors with little or no under-de-
clared income, can give an indication of bias and uncertainty in the results. Information on sectors with high
under-declaration could be useful in prioritising resources and as a check on bottom-up estimates. However,
the value of an estimate of an entire tax gap that includes negative values for some sectors can be questioned.

Macro Model Methods

Macro models, which are used to estimate the shadow economy, provide a potential means of calculating tax
gaps. These models use a macroeconomic model to estimate national income independently of the national
accounts. The difference between the independent estimates of national income and the GDP in the national
accounts provides a measure of the shadow economy.”

The macro models estimate the shadow economy, which combines under-declared income from under-
ground production, which is a cause of the tax gap, with income from crime, which is not. Where income in
the national accounts includes income from crime, the income from crime is separately estimated and can
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be easily excluded from a tax gap calculation. The macro models, unlike the national accounts, provide just a
single estimate of national income from which income from crime cannot readily be excluded.

In general macro models are used simply to estimate the shadow economy. However, estimates of the
shadow economy are sometimes also interpreted as a measure of the tax gap. Such an interpretation is simplis-
tic. Rather than assuming that the shadow economy and the tax gap are the same, a proper tax gap estimate
would combine macro models with both a conversion of national accounts information to taxable income and
a theoretical liability calculation. Yet, the research for this paper has not found any example of such a proper
estimate. The apparent absence of any proper estimate of the tax gap from the shadow economy may reflect
a widespread view of the unreliability of macro model estimates of the shadow economy. The difficulty of ex-
cluding crime may also be a factor.

Indicator Methods

The three types of macro model, monetary methods, other indicator methods and the latent variable method,
are all indicator methods. They rely on an indicator or indicators of the shadow economy. The basic idea be-
hind indicator methods is that the shadow economy leaves some trace in particular statistics. For example, the
monetary methods assume that monetary statistics provide an indicator of the shadow economy. The change
in a monetary statistic that cannot be explained by factors unrelated to the shadow economy indicates the
change in the shadow economy.

Various indicators have been used. The indicators used for Method 3, monetary methods, include the
share of large denomination notes in cash in circulation, the cash-deposit ratio and the share of cash in a broad
measure of money that includes savings deposits as well as cash deposits. Other single indicator methods,
Method 4, have used various measures of electricity consumption, labour force measures, such as multiple
job holding and the number of self-employed, and the number of very small enterprises. The latent variable
method, Method 5, uses a number of indicators.

Indicator methods have two fundamental failings. The first failing is that the methods only estimate change
in the shadow economy. They cannot estimate the size of the shadow economy. In general the methods assume
the size of the shadow economy in one year, or in several years, to provide a starting point for the changes that
they estimate and, so, give new estimates of the size of the shadow economy." Unfortunately, the size of the
shadow economy is not known in any year. If it were, the method used to establish the share in that year would
be used to establish the share in other years and indicator methods would be largely redundant.

The second fundamental failing of indicator methods is ignorance of the relationship between the change
in the indicator and the change in the shadow economy. Again, an assumption is needed. It is generally as-
sumed that the indicator shows the same effect from a given change whether the change is in the shadow
economy or in the economy observed in the national accounts. For example, the electricity consumption
method assumes that a change in the total economy indicated by a variation in electricity consumption is the
same whether the change is in the shadow economy or the observed economy. This assumption, however, is
unjustified and seems to be adopted simply as a matter of convenience.

The monetary methods, and also the latent variable method, assume the same increase in the demand
for cash when the shadow economy grows as when the observed economy grows. This assumption, in more
technical terms that the velocity of circulation of cash is the same in the shadow economy as in the observed
economy, is questionable.

There are good reasons to expect a lower velocity of circulation of cash in the shadow economy. Cash from
the shadow economy is less likely to be placed in a savings account because of the risk of questions about its
source. Controls to prevent money laundering must contribute to the hoarding of cash by criminals, which can
be extensive. Cash hoarding by tax evaders is also common. If shadow economy cash is hoarded, its velocity
of circulation will be lower.

A significantly lower velocity of circulation in the shadow economy would mean that the assumption
of equal velocity causes serious overestimation of changes in the shadow economy. For example, if an extra
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pound of income from the shadow economy increases the demand for cash by half as much as an extra pound
of income in the observed economy, the assumption of equal velocity means that the estimated change in the
shadow economy is twice the actual change (assuming no other reason for the estimate to differ from the ac-
tual change).

Method 5, Latent Variable Method

Recent estimates of the shadow economy tend to use Method 6, the latent variable method, sometimes in
combination with a cash demand equation, Method 4. The latent variable method uses a ‘multiple indicator
multiple causes’ or MIMIC model or a dynamic variation, a DYMIMIC model. The MIMIC model was de-
veloped for factor analysis in psychometrics to estimate intelligence, which is an unobservable latent variable.

The shadow economy is not a latent or hypothetical quantity like intelligence. It exists, and has the same
units of measurement as the observed economy. A fundamental criticism of the latent variable method is that,
as the shadow economy is not a latent variable, it cannot be estimated by a MIMIC model.”

An obvious advantage of Method 6 over the single indicator methods is the use of more than one indica-
tor. However, this advantage is very much reduced by controversy over whether the indicator variables used
are valid indicators.

The main issues with Method 6 are the fundamental failings identified for all indicator methods, the need
to assume an anchor for estimated changes in the shadow economy and ignorance of the relationship between
the change in the indicator and the change in the shadow economy. These failings are acknowledged in a recent
latent variable study, Schneider, Buehn and Montenegro (2010).

“This [MIMIC] analysis provides only relative estimates, not absolute, of the size of the shadow economy.
Therefore an additional procedure, benchmarking or calibration procedure, is required in order to calculate
absolute values of the size of the shadow economy” (ibid, page 13). “The base values necessary for ... the cali-
bration procedure are from the year 2000 and taken from Schneider (2007), who presents estimates of the
shadow economies in 145 countries around the world using the MIMIC and the currency demand approach”
(ibid, page 19).

The estimates of the base values, or anchors, rely on “the assumption of no shadow economy in the base
year®® The assumption is justified as “Relaxing this assumption would ... imply an upward adjustment of the
shadow economy” (ibid, page 39).

The justification of the assumption implies that the shadow economy estimates after an upward adjust-
ment would be implausible. The real issue may be whether macro model estimates are implausibly high even
before any upward adjustment due to relaxing the assumption of no shadow economy in the base year.

It is, of course, true that the shadow economy cannot be negative. It does not, however, follow that an
anchor based on no shadow economy in a particular year produces under-estimates. If the uncertainty in the
estimates of change is larger than the shadow economy, there can be negative estimates in some years. The as-
sumption, which is actually that the shadow economy is never estimated as negative, rather than that the actual
shadow economy is never negative, can cause an upward bias.

The second fundamental failing, ignorance of the relationship between the change in the indicator and
the change in the shadow economy, is also acknowledged in the recent study. “Without knowledge about the
velocity of circulation in the shadow economy, one has to accept the assumption of an ‘equal’ money velocity”
(ibid, page 38).

Ignorance does not justify a single assumption. Where results of a study depend on assumptions, the study
normally examines the sensitivity of results to alternative assumptions. Sensitivity analysis, however, is not
necessary to indicate the wide uncertainty around latent variable estimates. The authors of latent variable stud-
ies generally acknowledge their limitations."” Latent variable, and other macro model estimates, of the shadow
economy are unsuitable for tax gap estimates.
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Micro Methods
Method 6, Discrepancies in Labour Force Measures

Discrepancies in labour force measures are widely used by NSIs to estimate the number of undeclared workers
and to ensure that the national accounts are comprehensive. The idea is that household surveys give all workers
while business surveys only give declared workers. The difference in survey results represents the number of
undeclared workers who do not pay tax.

In Italy the NSI uses discrepancies in labour force measures to calculate the labour input of undeclared
workers in each sector and build up a detailed picture of income concealed by employers through not declar-
ing workers. Undeclared workers are more of an issue for the tax gap in Italy, where the NSI has a particular
need to estimate the shadow economy, than in Denmark, the UK and probably most other OECD countries.”

Method 7, Direct Surveys

Surveys of households and individuals are an obvious way to obtain information on the shadow economy. The
problem, however, is the willingness of tax evaders to take part and to reveal earnings deliberately concealed
from the tax administration. The design of survey questionnaires, and of any advance letters used, is crucial in
addressing this problem.

In 2006 HMRC commissioned a feasibility study from Bristol University. After a pilot survey, HMRC
decided not to go ahead with a full survey. The reason was doubt over the ability of the survey to obtain useful
information from ghosts and moonlighters with a high level of under-declared income.

Unfortunately, the study did not give detailed consideration to the design of the questionnaire in the
light of earlier work. The Netherlands national statistical institution, the European Commission and a Danish
research institute, the Rockwool Foundation, have done considerable work on how best to design and use
surveys to obtain information on the shadow economy and the tax gap.

Research on undeclared work for the European Commission, Directorate General for Employment and
Social Affairs, has included surveys. In 2004 an expert seminar sponsored by the Commission agreed that
direct methods (observation, interviews and surveys on the supply side) provided the best means of studying
undeclared work. The method of questioning is important for results. The Rockwool Foundation of Denmark
had achieved very promising recent results in internationally comparable direct surveys (Rooney et al, 2004).

The Rockwool surveys approach the subject of earnings from undeclared work gradually, first asking
about aspects related to the subject, but not particularly sensitive, such as general opportunities to earn extra
money in the interviewee’s line of work. Such ‘warming up’ questions help establish interest in the topic and
create confidence between interviewer and interviewee. More sensitive ‘core’ questions about the interview-
ee’s undeclared work are then supposed to be answered more frankly. Indeed, the Rockwool Foundation has
shown that the gradual approach finds a much higher level of undeclared work than the direct approach used
in the Bristol University pilot

The Netherlands NSI has also adopted a gradual approach. The NSI carried out surveys in 1983 to compare
the results of different research designs, as the Rockwool Foundation did later. With the gradual approach 12
percent of interviewees admitted undeclared work, twice the proportion found by the direct approach (OECD,
2002).

Method 8, Discrepancy Between Inferred and Reported Income

Pissarides and Weber (1989) pioneered a method of estimating income concealed by the self-employed through
not declaring some of their earnings.

The P-W methodology first estimates the marginal propensity to consume food using cross-section data
for a sample of the employed and self-employed. It then estimates under-declared income by comparing the
marginal propensities.
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The original P-W study in 1989 estimated that under-declared income was 55 percent of the income de-
clared by the self-employed in the UK, but the proportion was lower in later studies. The methodology makes
a number of assumptions:

o All respondents report food expenditure accurately.
o Employed respondents report income accurately.
o Employment status does not affect the marginal propensity to consume food.

o Households with tax evaders are not significantly under-represented in a survey that primarily covers
spending.

HMRC has shown considerable interest in the P-W methodology, sponsoring work in 1993 and carrying
out its own analyses in 2001 and 2005. The 2005 analysis was a useful cross check on the results of the random
enquiry programme. It also provided potentially useful information on employment with the greatest risks of
under-declaration.

More recently, the PW methodology has been used to estimate income under-declared by the self-em-
ployed in Canada, Finland and Sweden. It has also been used to estimate total under-declared income in
Turkey, relying on an assumption that the income of employees of large companies is reported accurately.

V. Tax Administration Experience

Introduction

A partial survey of the use of top-down methods by tax administrations to estimate under-declared income or
an entire direct tax gap has been conducted.” The survey concentrates on developed countries, few of which
have used top-down methods.?? Table 4 summarises the findings of the survey, which includes how the results
are or were used.

TABLE 4. Use of Top-Down Methods by Tax Administrations

Country/ Method Used and What is Application of Results
Region or Was Estimated PP
Method 2 Used to calculate a performance objective, but administration is seek-
Denmark . . o
Under-declared personal income ing to measure objective bottom up

Method 1 Corporate tax gap

Latin America Method 7 Personal tax gap

Broad assessment of relative levels of tax gaps for different taxes

New Zealand Method 5 Total tax gap None - the administration has considerable reservations about the

methodology
Method 2 Reconciliation with bottom up under-declared income estimates
Sweden
Personal tax gap No plan for further top-down work
Denmark

The Danish tax administration has, since 1947, calculated a personal tax gap using the difference between per-
sonal income in the national accounts and declared income. The tax gap is “before tax”, that is under-declared
income, rather than the tax due on under-declared income.

The method used in Denmark avoids the difficulty, and uncertainty, of calculating theoretical liability. Yet,
uncertainty is still a serious problem. This problem is reduced by publishing the tax gap as a five year mov-
ing average rather than as a potentially misleading annual figure. While the moving average does not reduce
systematic errors, it does lessen the fluctuations due to random variation in the data and so provides a better
indication of trends.

The Danish “before tax” personal tax gap, measured as a share of GDP, varied between 15 and 20 percent
from 1947 to 1955, and then declined, falling below 5 percent in the early 1970s. The latest figure, which is for
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2005 to 2009, is 2.3 percent. The decline since 1955 is attributed to structural changes in the economy reducing
the share of hard to tax employment, such as self-employment, day labourers paid in cash and domestic service
(OECD, 2004).

In Denmark the “before tax” tax gap is a performance objective for the administration. However, the ad-
ministration is seeking to measure its objective bottom up using random audits. Even with a long history of
top-down measurement and without a theoretical liability calculation, the administration views a bottom-up
method as better fitted for a performance measure.

While there have no doubt been some methodological improvements since the personal tax gap was first
measured in Denmark, the estimated tax gap is now less than one fifth of its 1947 level. The uncertainty in the
top-down estimate may mean that a method valuable in 1947 for a relatively large tax gap has ceased to be
useful. In contrast the value of bottom-up methods is much greater than in 1947 because of tax administration
developments, such as random audits.

Latin America

In Latin America work on the tax gap has tended to focus on VAT rather than direct taxes. Still, most countries
have estimated direct tax gaps. The Colombian tax administration, whose first estimate is for 1987 (Shome,
1995), is perhaps the second after Denmark to estimate top-down direct tax gaps.

Columbia has used Method 1, adjusting the operating surplus from the national accounts to give an es-
timate of taxable income and then to split the taxable income according to whether it was corporate income,
subject to corporation tax, or self-employed income, subject to income tax. Seven other Latin American coun-
tries covered in a recent study, including Chile and Mexico, have also made Method 1 estimates of the corpora-
tion tax gap (Jiminez et al, 2010). The seven countries have also estimated personal income tax gaps through
Method 7 surveys.

In the seven countries corporate tax gaps ranged from around 50 to as high as 65 percent of tax liability
while personal tax gaps ranged from 30 to 50 percent. The study, in commenting on why the personal tax gap
is lower than the corporate tax gap refers to possible over-estimation of the corporate tax gap because of issues
with the national accounts data and accounting for revenue loss through deductions. The possible overestima-
tion of the corporate tax gap indicates the major difficulty in estimating corporate tax top down.

The relatively high tax gap levels in Latin America mean that the uncertainty of top-down estimates is a
less serious problem than in the UK. Estimates used to assess relative levels of gaps for different taxes require
less precision than performance measures. Accordingly, national accounts methods are of more value for Latin
American countries than for the UK and Denmark, where tax gaps are smaller. Also, a top-down estimate is
much more useful if information required for bottom-up measures is lacking.

New Zealand

In 1999 the New Zealand Inland Revenue Department commissioned a Method 5 latent variable macro study
to estimate the tax gap, but shortly later decided not to estimate a tax gap at all. The reason for not using top-
down methods is that they lack reliability and do not indicate where the tax gap exists. A method that fails to
indicate where the tax gap exists is of no use for decisions on targeting compliance activity.

The study for the Department estimated the total tax gap. It assumes that the discrepancy represents in-
come from undeclared work, under-declared income, and that the income evades indirect taxes when spent as
well as evading direct taxes when earned.

Sweden

In 2006 the Swedish tax administration made experimental use of Method 2, estimating under-declared per-
sonal income from the national accounts discrepancy between expenditure and income measures. > The dis-
crepancy was estimated as about 5 percent of GDP.



The Practicality of a Top-Down Approach To Estimating the Direct Tax Gap 121

As with the New Zealand study, the Swedish administration estimated a total tax gap and assumed that
where income from an activity is under-declared, the sales of the goods of services produced by that activity
are also under-declared so that both direct and indirect tax are not paid.

The tax gap estimate has a wide range, plus or minus 10 percent, reflecting the uncertainty introduced
by the calculation of theoretical liability. This range is in addition to the uncertainty over the level of under-
declared income used to calculate the tax gap. For reconciliation with bottom-up estimates the administration
used under-declared income, which does not suffer the additional uncertainty caused by the calculation of
theoretical liability. The reconciliation used top-down information from direct surveys of households, Method
7, and estimates based on income inferred from food consumption, Method 8.

Other Countries

Comprehensive information on countries that do not appear in Table 2 is lacking. Yet, tax administrations
more closely comparable to HMRC, such as the IRS in the USA, have never used top-down methods to esti-
mate entire direct tax gaps. Perhaps, the main reason top-down methods are not used is a widespread view
that under-declared income cannot be reliably estimated.” Most administrations focus on identifying and
assessing risk factors and prioritising compliance resources to areas of highest risk. Top-down estimates are of
no value for decisions on compliance priorities.

A number of tax administrations have decided against the top-down approach to the direct tax gap, as
has HMRC. Indeed, the tax administrations in Australia, Canada and New Zealand have decided against
tax gap measures altogether. The Australian Tax Office “has concluded that accurate and defensible mea-
sures of the absolute size of the tax gap are impossible to achieve in a practical sense” (OECD Forum on Tax
Administration, 2008). In the United States the IRS has concentrated on bottom-up measures and does not see
that the top-down approach would add anything of value.

Conclusions on Tax Administration Experience

Experience in Denmark and Sweden shows how serious the problem of the uncertainty of theoretical liabil-
ity is for direct tax gaps. Denmark avoids the uncertainty by estimating only under-declared income. When
Sweden calculated theoretical liability, the margin of error, 10 percent, was so large as to cast doubt on the value
of the calculation.

Tax administrations similar to HMRC do not generally estimate entire tax gaps by top-down methods.
Even in Denmark, which is an exception, the administration would prefer a performance measure calculated
bottom up.

NSIs and tax administrations have a common interest in under-declared income. Estimates of under-de-
clared income, which may be required to ensure the comprehensiveness of the national accounts, are valuable
for tax gap purposes. This creates the possibility of joint work. In the UK, where the ONS has not reviewed the
methodology of their under-declared income estimates for some considerable time, HMRC and the ONS are
exploring the possibility of working together.

VI. Evaluation of the Methods and Conclusions

This Chapter evaluates the eight methods, including their applicability to the UK, before giving overall
conclusions.

National Accounts Methods, Methods 1 and 2

The dependence of the UK national accounts on HMRC means that Method 1, Calculation of theoretical li-
ability from national accounts income, is not applicable in the UK. Method 1 can only be used if the income
information in the national accounts is independent of the tax administration.

Method 2, which is based on a discrepancy using the income measure of GDP, can be applied where
Method 1 is inapplicable. Indeed, the version of Method 2 that uses the Initial Residual Difference between
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income and expenditure measures of GDP exploits the dependence of the income measure on the tax admin-
istration. However, for the UK the IRD reflects fluctuations in the underlying statistics used to estimate GDP
rather than the shadow economy.

Method 2 has been applied in Denmark and, experimentally, in Sweden to calculate under-declared in-
come or a personal tax gap. The discrepancy used in Denmark, the difference between income declared to the
tax administration and income in the national accounts, is not available in the UK. Method 2 in Sweden used
the IRD where, in contrast to the UK, the IRD has been remarkably stable over 40 years.

The personal tax gap in Sweden, according to a Method 7 survey, is twice that in the UK.” Sweden, un-
like the UK, does not limit tax liability to activities with a business purpose. The IRD in Sweden in 2006 was
5 percent, which is considerably more than the last available figures for the UK. Given the relatively low level
of the personal tax gap and the large fluctuations in IRD in the UK, the experimental use of IRD in Sweden
provides no reason to revise the conclusion based on UK experience that the IRD cannot provide useful tax
gap information for the UK.

Macro Model Methods, Methods 3 to 5

Unlike the national accounts methods, macro models are readily applicable to the UK. The basic require-
ment for a macro model is simply an equation relating national income to an economic variables or variables.
Studies can cover as many as 162 countries and their scope is only limited by data availability, which is not an
issue for the UK.

The main issue with the macro model methods is their reliability. The methods require information that
does not exist in the UK or in other countries and have to make assumptions.* For example, monetary meth-
ods require information on the velocity of circulation in the shadow economy. The general assumption of
equal velocity in the shadow and observed economies is unjustified and probably results in exaggerated esti-
mates of change in the shadow economy.

The macro model methods only identify changes in indicators, such as cash demand, unexplained by
factors not related to the shadow economy. They rely on assumptions to estimate the shadow economy. First,
there is an assumption, such as on the velocity of circulation, to estimate the change in the shadow economy
from changes in the indicator or indicators not explained by other factors in the estimating model. Then, there
is a further assumption to estimate the size of the shadow economy from the change in the shadow economy.”

Macro models sometimes estimate the size of the shadow economy from the change in the shadow econ-
omy from a year in which there is assumed to be no shadow economy. The basis of this assumption is that the
shadow economy cannot be negative. However, macro models will produce negative estimates of the shadow
economy if the uncertainty in the estimates of change is sufficiently large relative to the actual shadow econo-
my. As a result there may be a strong upward bias in estimates of the shadow economy, particularly in countries
like the UK with relatively small shadow economies.

Macro model methods have not produced reliable estimates of changes in the shadow economy or of the
size of the shadow economy. They are of no value for work on the tax gap. This conclusion on macro model
methods is very much in line with a declaration by the world’s statistical institutions.?

Declaration by the world’s statistical institutions

“Unofficial estimates [of the shadow economy] are often based on macro economic models.
... The OECD-ILO-IMEF-CIS manual on measuring the non-observed economy rejects
such ‘macro-model’ methods because these methods suffer from serious problems that cast
doubt on their utility for any purpose in which accuracy is important. In particular, they are
completely unsuitable for use in compiling the national accounts.”
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Micro Methods, Methods 6 to 8

Method 6 uses discrepancies in employment statistics to estimate undeclared work just as Method 2 uses
discrepancies in income statistics to estimate the shadow economy. Method 6 also requires information on
average income from undeclared work. It is not particularly suitable for UK tax gap estimates. Illegal workers,
such as non-EU nationals working in the UK without work permits, are part of the discrepancy in employment
statistics, but may be paying taxes and so making no contribution to the tax gap.

Employment discrepancies identify ghosts, whose work is entirely underground production, but not
moonlighters, only part of whose work is underground production. Their value for tax gap estimates depends
on the relative importance of ghosts and moonlighters. In the UK the limited available evidence suggests that
ghosts are not more important than moonlighters.” As in Denmark, Method 6 might not even find employ-
ment discrepancies in the UK. The Method appears to have no value for the UK.

Method 7, the direct survey method, has considerable potential for use in UK tax gap estimates, provided
that a gradual approach is used. Indeed, Method 7 already contributes to HMRC'’s tax gap estimates for moon-
lighters through the use of the results of a 2003 study by the Rockwool Foundation of Denmark.

Method 8, reported and inferred income, like Method 7, has been used by HMRC for work on the tax gap.
Methods Seven and Eight share the difficulty of all top-down methods in calculating a tax gap from under-
declared income. Data matching with HMRC records, which is now open to external researchers through the
HMRC Data Lab, subject to safeguards on taxpayer confidentiality, overcomes this difficulty. National insur-
ance numbers of individuals of interest for under-declared income could potentially be used in a booster to the
ONS Living Costs and Food survey with the main sample a control group.

Overall Conclusions

Top-down methods do not provide a practical method of estimating entire UK direct tax gaps. Yet, direct sur-
veys (Method 7) and inferred and reported income (Method 8) can potentially contribute to elements of the
direct tax gap by providing estimates of under-declared personal income, particularly for the self-employed.
Indeed, elements of these methods are already used in the UK for direct tax gaps. Internationally, top-down
methods give more meaningful information for developing countries than for developed countries, where tax
gaps are generally smaller.
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GLOSSARY

Appendix

Bottom-up approach

The bottom-up approach builds a total tax gap from estimates of components of the tax
gap, generally based on tax information.

Evasion

Evasion is the failure, in order fraudulently to pay less tax, to declare income that should be
declared or to provide accurately other information required by a tax administration.

Ghosts

Ghosts are individuals with taxable income (from employment or self-employment) but who
fail to make any tax return.

Hidden economy

The hidden economy consists of productive activities on which tax is due, but which are
hidden from the tax administration by not making any tax return (as opposed to conceal-
ment through non- declaration when a tax return is made)

lllegal production

lllegal production consists of productive activities, including the distribution and sale of
goods and services, forbidden by law.

Letter of the law

The letter of the law is the literal interpretation of tax legislation.

Money laundering

Money laundering is the processing of income from illegal or underground production to
disguise the origin of the income.

Moonlighters

Moonlighters are individuals who pay tax on income from one employment (gener-
ally through employer deductions) but not on income from other employment or
self-employment.

Non-observed economy

The non-observed economy consists of the shadow economy plus informal and other
activities, such as household production for own use.

Shadow economy

The shadow economy consists of both underground and illegal production.

Spirit of the law

The spirit of the law is the tax administration’s interpretation of the legislature’s intention in
legislating on tax.

Tax gap

The tax gap is the difference between tax collected and the tax that should be collected
(the theoretical liability). The tax gap does not include theoretical liability due to illegal
production.

Theoretical liability

Theoretical liability is the tax that would be collected if all individuals and companies com-
plied with both the letter and the spirit of the law.

Top-down approach

The top-down approach estimates the tax gap as the difference between theoretical liability
and total tax collected.

Under-declared
income

Under-declared income is the income that should be declared to the tax administration,
but is not. In the UK and other countries where the primary sources used to compile the
national accounts are not independent of the tax administration, it is also the income from
underground production.

Underground production

Underground production consists of productive activities that are in themselves permitted
by law but are illegal because income is not declared to public authorities and, as a result,
not included in the primary sources used to compile the national accounts
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Endnotes

1

The informal sector, for example individuals below the tax threshold, is legal but not included in the
primary sources and is separately estimated in the national accounts.

HMRC does not estimate under-declared income.

The text is a simplification for corporate income. The UK national accounts use company accounts for
the surplus of large companies. However, companies use the same information for their accounts and tax
returns. Accordingly, the accounts of large companies are not independent of tax returns.

For personal tax the 2008/09 avoidance estimate is £1.4m, which is 9 percent of the total personal tax gap
estimate of £14.5bn. While an avoidance estimate is not published for all corporate tax, the estimate for
avoidance by large businesses is £3.6bn, over half the total corporate tax gap of £6.9bn.

Even for national insurance contributions the top-down approach does not cover the entire tax base.
National insurance offshore avoidance, for example, the supply of staft as part of a composite service by an
overseas company, does not affect income estimated top down.

Details of the adjustments for corporate income in the UK are given in endnote 12. The value of the
personal income gap remaining after adjustments as a measure of the tax gap is discussed for the USA and
the Netherlands.

The figure of £13.1bn is illustrative rather than definitive because it includes the hidden economy for
which the estimates are illustrative.

A large business has either 250 or more employees or both a turnover over €50 million and a balance sheet
total over €43 million.

For details on mixed income see paragraphs 5.29 to 5.31 of the ONS publication “National accounts
concepts sources and methods”

UNECE (2008), Non-observed economy in the national accounts, provides a survey of NSI practice.

The difficulty is even more acute for ‘mixed income), the surplus of unincorporated enterprises owned
by households before interest or rent. The income is mixed because, in addition to the operating surplus
of unincorporated enterprises, it includes the employee compensation of household members from an
unincorporated enterprise owned by a member of the same household. A calculation of income tax

and national insurance liability requires information on the distribution of income between household
members. To calculate theoretical liability from under-declared ‘mixed income’ would require a series of
heroic guesses that cannot produce reliable estimates.

In the UK the main adjustments concern interest and finance lease rentals, which are not part of taxable
income, and financial charges such as commissions, stamp duties and other expenses connected with
mortgages, capital issues and transfers of financial assets, which are not deducted in calculating taxable
income. Chapter 4, The Income Approach, in the UK Gross National Income (ESA95) Inventory gives
details of the adjustments, which also concern expenses associated with take-over activity, launch aid
subsidies, entertainment expenses, royalties on patents and profits earned abroad.

A Vienna Institute for Economic Studies working paper, which calculates both income tax and NIC tax
gaps, similarly does not mention the dependence (Christie and Holzner, 2006). The working paper finds a
UK NIC gap of 35 percent and a UK income tax gap of 22 percent in 2002/3. On the basis of a reduction
in the UK income tax gap from 35 percent in 1995-96, the paper concludes, “It seems clear that the tax
collection process itself has been improved over the period.” The results rely on “simplified calculations
of the liabilities based on the most important elements, namely employment income, pensions and
average separate tax rates for property income where applicable, though we also took account of the most
important deductions, personal allowances and tax credits” The OECD’s finding of a much lower NIC
gap suggests that results are very sensitive to how the tax system is simplified. The trend in the personal
income tax gap may also be sensitive to simplification.

OECD (2002), “Measurement of the Non-Observed Economy: A Handbook,” page 52.

The independent estimate of the shadow economy includes, as well as the difference between independent
and official GDP, the estimate of the shadow economy in official GDP.
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The reliance on assumptions is sometimes disguised by reference to estimates from other studies.
However, these studies are generally also indicator studies and can only give the size of the shadow
economy by assumption.

Breusch (2005) also makes several more technical objections to the use of the latent variable method

to estimate the shadow economy. The main objections as summarised by Schneider et al (2010, page

19, footnote 23) are “(i) instability in the estimated coeflicients with respect to sample size changes, (ii)
instability in the estimated coefficients with respect to alternative specifications, (iii) difficulty of obtaining
reliable data on cause variables other than tax variables, and (iv) the reliability of the variables grouping
into “causes” and “indicators” in explaining the variability of the shadow economy”. These technical
objections appear to be largely accepted. However, this paper does not discuss the technical objections
further. The conclusion that the latent variable method has no value for tax gap estimates does not require
technical arguments.

For the currency demand studies the reliance is direct and for the MIMIC studies indirect through their
use of other studies that rely on the assumption.

For an acknowledgement of the limitations see DelAnno and Schneider (2006). “Estimation is particularly
challenging, researchers are forced to use some kind of ‘imagination’ because existing estimation
procedures are not convincing and complications are still numerous and available” (page 2). “Shadow
economy estimates are never very stable and absolute, and there is always space for questions, discussion
and critique” (page 16).

In Denmark an attempt to apply the Italian labour input method showed no discrepancies (Rockwool,
1998: page 72). In a 2008 UNECE survey Italy had the largest non-observed economy (NOE), 15 percent
of the total economy, of any OECD country. Excluding Italy and Mexico, the seven OECD countries in the
survey with NOE estimates averaged 3 percent. The NOE is broader than the shadow economy, including
also informal and other activities, such as household production for own use, omitted from NSIs’ basic
data collection programmes. For most OECD countries differences in the NOE are likely to reflect
differences in the shadow economy.

The survey is based on the publications in the references and correspondence with colleagues in
Denmark, New Zealand, Sweden and the USA.

A 2008 report by the OECD Forum on Tax Administration, which as well as OECD countries covered 15
non-members, found that only four countries, Denmark, Sweden, Chile and Mexico, had estimated top-
down direct tax gaps.

The Swedish tax administration, the Tax Gap Map (2008).

The National Audit Office in its 2008 report, Tackling the Hidden Economy, states “In our work
comparing how tax authorities tackle the hidden economy we found that none of them has yet found a
reliable way to estimate the shadow economy””

Pedersen (2003) estimates the Swedish personal tax gap as 3.3 percent of GDP in Sweden and 1.7 percent
in the UK, but attributes much of the difference to the scope of taxation.

Even the initial assumption that the shadow economy can be traced in cash demand is questionable, at
least for the UK (Franklin, 2010).

Not all studies are explicit about these assumptions. For example, other studies may be used to give an
estimate of the shadow economy in a base year. The base year estimate enables the shadow economy
in later years to be calculated from estimated changes, but the studies used for the base year make
assumptions about another base year.

Declaration of the ISWGNA (2006). The members of the ISWGNA are the European Commission
(Eurostat), the International Monetary Fund, the Organisation for Economic Co-operation and
Development, the United Nations and the World Bank.

The uncertainty of the estimates, particularly for ghosts, makes a more definite statement on relative
importance impossible. HMRC estimates the 2008/09 tax gap due to ghosts as £1.3bn with a lower limit of
£0.3bn and an upper limit of £3.9bn and due to moonlighters as £1.9bn with a range of £1.2bn to £3.6bn.
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1. Introduction

promote tax compliance and combat evasion. The quality of these decisions is limited by their capacity

to measure the overall level of compliance with taxpayer filing, reporting, and payment obligations, the
frequency with which various types of transactions are misreported, and the characteristics of those who are
responsible. In this paper, we provide an overview of how the IRS attempts to measure the degree to which
filers of federal individual income tax returns properly report their incomes from various sources using data
from the National Research Program (NRP).

7] { ax agencies are continually making decisions about the allocation of their resources across activities to

The 2001 NRP provides a direct and nationally representative assessment of how much noncompliance
IRS auditors are able to identify on individual income tax returns. However, willful tax evaders often un-
dertake considerable efforts to conceal their misreporting, and NRP examiners are not always successful in
uncovering this activity. The IRS therefore attempts to estimate not only the portion of the tax gap that we see
from the NRP audit results, but also the portion that we don’t.

Detection Controlled Estimation (DCE) is a statistical methodology that was initially developed by
Feinstein (1990, 1991) to account for imperfections in examination processes (such as audits) to fully uncover
violations (such as tax noncompliance). Under this methodology, one jointly models the detection process
along with the underlying violation of interest. Under contract with the IRS, we have refined and generalized
this methodology for application with National Research Program data to develop estimates of detected and
undetected income underreporting for use in tax gap estimation. A key feature of the approach is that it ac-
counts for differences among examiners in their ability to uncover noncompliance on tax returns. Intuitively,
the methodology permits one to scale up the audit findings of less successful examiners to represent some-
thing closer to what the most successful examiners would have uncovered had they audited the returns.

A previous version of our methodology was employed in the development of the IRS estimates of the
Tax Year 2001 individual income tax underreporting gap. Under that version, separate multiplier estimates
were produced for “low visibility” and “high visibility” sources of income for each of two return categories
(“business” and “nonbusiness”). Each multiplier represented an estimate of the ratio of the actual amount of
underreporting present within that income source and return category to the amount that was detected during
the NRP examinations. More recently, we have extended the methodology to produce more disaggregated es-
timates of detected and undetected underreporting by income line item in support of future tax gap estimates.

The DCE approach represents a significant departure from the earlier methodology employed by the IRS
in developing its estimates of the tax gap. Under this earlier approach, an ad hoc adjustment was made to the
portion of noncompliance on TCMP examinations that was identified by examiners without the aid of third-
party information documents. While a common adjustment factor was applied to a wide range of income
items, the value of this factor (3.28—meaning that there was an estimated $228 in undetected unreported
income for every $100 of underreporting that was detected by examiners without the aid of third-party docu-
ments) had been derived based on findings from retrospective analysis of the random audits conducted under
the Taxpayer Compliance Measurement Program (TCMP) for Tax Year 1976, the last year in which auditors in
that program did not have the taxpayer’s information documents available during the audit.
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2. What We See

The NRP results provide details of what the taxpayer reported on each line item of the tax return as well as the
NRP examiner’s conclusion as to how much should have been reported for each line item. Since the returns
were randomly selected, the results provide an indication of how much additional income (and tax) would
have been detected if all federal individual income tax returns in the 2001 tax year population had been exam-
ined under the NRP process. They also provide an indication of what specific income and deduction items are
commonly associated with compliance problems.

3. What We Don’t See

In many instances taxpayers undertake considerable effort to conceal their tax transgressions from the tax
authority. In such cases, it can be difficult for examiners to fully uncover all misreporting that is present. In
general, one would expect that audit adjustments would allow us to observe many of the unintentional errors
that taxpayers make in reporting their taxes, but only a portion of the deliberate cheating. Therefore, the raw
NRP examination results are likely to provide an incomplete picture of the compliance landscape.

3.1 How to Measure What We Can’t See

Intuitively, examiners will tend to vary in their experience and their skill at uncovering noncompliance. Some
examiners may be globally superior at uncovering noncompliance with respect to all return issues; others may
have a comparative advantage at uncovering noncompliance on particular issues. If we knew the relative abili-
ties of different examiners to uncover noncompliance with respect to a particular tax issue or line item, we
could “scale up” what was detected by a given examiner to approximate what the best examiner would have
found in the audit.

FIGURE 1. lllustration of Distribution of Detected Noncompliance
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To gain a sense of how the DCE approach works, it is helpful to consider the following scenario. Suppose that
we are shown the following plot of the distribution of detected underreporting with respect to a given income
source based on a random audit study:

Based on our discussion so far, we recognize that the actual distribution of noncompliance may differ
from the above detected distribution, but how can we account for noncompliance that has gone undetected
during the study?

Imagine that you were told that three different examiners had been randomly assigned to audit a share of
the returns included in this study and that it was possible to identify the detected amounts of noncompliance
that were attributable to each examiner. Suppose that a more detailed plot that illustrates the distribution of
noncompliance detected by each examiner looks as follows:

FIGURE 2. lllustration of Distribution of Detected Noncompliance by Examiner
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We now recognize that each of the examiners had a fairly unique detection pattern. In particular, the
examiner associated with the darkest line tended to detect relatively modest levels of noncompliance, while
the examiners associated with the lighter gray lines each tended to uncover progressively larger amounts of
noncompliance.

Using the observed relative detection rates for the three examiners, one can anticipate how the results for
the examiners with the lower detection rates might be scaled up to approximate what the examiner with the
highest detection rate would have uncovered had he been assigned to perform the audits in their place.

The actual distribution of noncompliance (including both the detected and undetected amounts in the
population) is superimposed in Figure 3:
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FIGURE 3. lllustration of Distributions of Actual and Detected Noncompliance
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These results are based on a simulation in which the three examiners were able to detect, on average, about
30, 50, and 80 percent of noncompliance on a given return, respectively. After scaling up the results for the two
examiners with the lower detection rates, one might have a predicted distribution of overall noncompliance in
the population similar to the lightest gray line in the above figure. Certainly, this is much closer to the actual
distribution of noncompliance than was the detected distribution presented in Figure 1. However, a compari-
son with the line representing the actual distribution of noncompliance indicates that it still somewhat under
represents the true mean and variance of noncompliance in the population. If one knew something about the
shape of the actual distribution of noncompliance, one might be able to make a more refined estimate of the
overall distribution of noncompliance that improves on the lightest line.

Essentially, this is what the DCE approach does. It compares the relative detection performances of differ-
ent examiners and combines this information with what is assumed about the distribution of noncompliance
(e.g., that it has a skewed shape similar to the lognormal distribution) to scale up the examination results for a
given line item to better represent the true level of noncompliance on a given return. Under such an approach,
results for examiners with a relatively low detection rate on a given line item (when compared against examin-
ers with similar levels of experience) receive a more substantial adjustment than those with a relatively high
detection rate. Typically, examiners with the very highest detection rates receive only a very modest adjust-
ment, suggesting that they were able to fully uncover nearly all noncompliance that was present for the line
item on the returns that they examined.

4. NRP Data

We have adapted and refined the DCE methodology to estimate noncompliance on all key income sources on
individual income tax returns using NRP data. This database contains the results of examinations of a stratified
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random sample of approximately 45,000 tax returns. About 10 percent of these returns were either accepted as
filed or subjected only to a correspondence examination targeting a small number of issues on the return. In
past analysis, we have found that such returns have a rather limited potential for significant amounts of unde-
tected noncompliance. Consequently, the focus in our research has been on those returns that were subjected
to a more intensive face-to-face examination. Our estimation sample includes approximately 38,000 returns.

A key feature of the NRP face-to-face examinations is that not all line items on a given return were ex-
amined. Prior to the audit, an experienced IRS examiner known as a “classifier” reviewed the return as well as
other available information known to the IRS (such as third-party information returns and prior tax return fil-
ings) and made some decisions regarding what line items should be examined. Some income sources were rou-
tinely examined (such as Schedule C and Schedule F when such schedules were filed with the return). Other
line items were subject to the classifier’s discretion and were “classified” for examination or not on the basis
of his experience and judgment in light of the information available to him. So, for instance, if the amount of
wages and salaries reported on a return was consistent with the amount shown on the W-2 forms available
to the classifier, this line item might not be classified for examination. When a line item was classified for ex-
amination, the NRP examiner was instructed to conduct an audit of that item. In cases where a line item was
not classified, the NRP examiner in most cases did not audit the item. However, the NRP examiner did have
the discretion to audit an unclassified item if noncompliance was suspected. For instance, if an initial probe
uncovered potentially unreported income on a given line item, the examiner was free to pursue this issue.

The TY2001 NRP data also include a “calibration sample” of approximately 1,200 returns that were subject
to more thorough examination—something closer to the detailed line-by-line audit process employed under
the predecessor Taxpayer Compliance Measurement Program that was in place through tax year 1988. We
incorporate returns from the calibration sample in our analysis of selected income items; see section 5.2 below
for details on how these calibration sample returns have been employed.

5. DCE Models

We employ DCE models to develop estimates of income underreporting by line item for most income sources
reported on individual income tax returns.' These income sources fall broadly into one of two categories:

1. Income items that are fairly routinely classified for an NRP examination (at least when a nonzero
amount is reported for the item on the return). This category consists of income items that are not
subject to a high degree of third-party information, such as self-employment income and rental income.

2. Income items that are not routinely classified for examination. This category includes income items
that are subject to substantial third-party reporting, such as wages and salaries and interest income.

For the first category of income items, we have developed a DCE model that incorporates equations describing
the likelihood and magnitude of noncompliance as well as the propensity for noncompliance to be discovered
during an examination. For the second category, we have extended this model to account for the classification
process and for discretionary examinations of unclassified income items.

5.1 Model for Line Items with Routine Classification

Line items for income sources that are fairly routinely classified for NRP examination include:
Schedule C net nonfarm self-employment income;

Schedule F net farm self-employment income;

Schedule D net long-term capital gains;

Schedule D net short-term capital gains;

Schedule E net rents and royalties;

Schedule E other net income (partnerships, s-corporations, estates, trusts, etc.);

Form 4797 net supplemental gains; and

® N SNV »w D=

Form 1040 other income.
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When a nonzero amount is reported for one of the above income sources, the line item or schedule is
generally classified for examination. In our discussion, we focus on the portion of our model that addresses
this situation. We also have developed and estimated a DCE specification for the case in which no income was
reported for these income sources. However, we omit discussion of this case for the sake of brevity.

For the above line items, we specify a DCE model with three building-block equations. In this model, we
distinguish between the actual level of noncompliance associated with an income source (N) and the detected
level of noncompliance for the income source (as measured by the NRP examiner’s adjustment A). If detec-
tion were perfect, the actual level of noncompliance for the income source would be equal to the detected
amount (i.e., N=A); however, our model accounts for the possibility that detection is imperfect, in which case
the adjustment (A) will understate the true level of underreporting on the line item (N) by some unobserved
amount.

In addition to accounting for undetected noncompliance, our model allows for the fact that many taxpay-
ers make fully compliant reports with respect to any given income item on a return (i.e., N=0). We do this by
modeling the true level of noncompliance using a two-part specification:

P*=f,'x- &,

InN=f,'x+¢,.

This two-part specification accounts for two of the three building block equations in our DCE model. In
this specification, P* represents is a latent variable describing the propensity for noncompliance with respect
to the income source being modeled. The propensity for noncompliance is assumed to depend on a set of tax-
payer and tax return characteristics (x) as well as a random disturbance term (&, ). The term 3, represents
a set of coeflicients of the explanatory variables that we estimate. If P* is less than zero (implying a relatively
low propensity for noncompliance), then the income source is fully reported on the return and noncompli-
ance (N) is equal to zero. On the other hand, if P* is greater than zero (implying a relatively high propensity
for noncompliance), then the income source is underreported on the return to some extent, meaning than N
is greater than zero. In that case, the magnitude of noncompliance is determined by the second equation of the
model, which relates the natural log of N to our set of explanatory variables (x) and an error term (&), ). The
term v represents a second vector of coeflicients that we estimate.

We employ the following rather standard two-part modeling assumptions:

1. &p and & are independently distributed;

2. &p follows the standard normal distribution (mean zero and standard deviation one);
3. &y is normally distributed with mean zero and standard deviation &),.

Under these assumptions, the conditional magnitude of noncompliance (when it is present) follows the
lognormal distribution. This modeling structure is consistent with experience, which suggests that many
taxpayers make fully compliant reports and, among those who do understate their income, many do so by
relatively modest amounts, while a small minority underreport by very large amounts. We note that we have
experimented with alternative distributional assumptions (such as the generalized gamma); however we
have found that the lognormal distribution performs reasonably well and makes estimation somewhat more
straightforward.

In a standard two-part model, one observes the values of the dependent variable. If we wanted to assume
that detection was perfect, we could in fact estimate our above specification by setting true noncompliance (N)
equal to the examiner adjustment A. Although we still would not observe the latent noncompliance propensity
P*, we would in this case observe the noncompliance indicator P, defined by the expression:
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I P*>0 (4>0)
0 P*<0 (4=0)

Having observable measures of the dependent variables P and N (as well as the set of explanatory variables
x) would make it feasible to estimate our two-part specification, which would then permit us to examine how
taxpayer compliance behavior on a given income source is associated with various taxpayer and tax return
characteristics x. However, if our objective was simply to measure the detected level of underreporting within
the tax return population with respect to the income source, we would not even need to estimate a model.
Rather, we could just aggregate the individual NRP examiner adjustments A on each return using the NRP
sample weights.

Thus, the fundamental reason for the complexity in our approach is that we want to account for the fact
that NRP examiners are not always successful at uncovering noncompliance, meaning that actual noncompli-
ance N is sometimes greater than the adjustment A. Our model accounts for imperfections in the NRP detec-
tion process via the third building block equation of our model:

D*=p,"x, +¢&,,

where D* represents the propensity of the examiner to uncover noncompliance when it is present, X, is a set
of explanatory variables (including dummy variables for different NRP examiners, an indicator for whether
the examination was conducted in the field rather than in the office, and the GS grade of the examiner), £, isa
vector of coefficients that we estimate, and &/, is an error term assumed to follow the normal distribution with
mean zero and standard deviation o, . We assume that this error term is independent of error terms in the
first two equations. Let the detection rate (the fraction of noncompliance that the examiner is able to uncover
be represented by D. Then the detection rate has the following relationship to the detection propensity D*:

1 (Perfect Detection)  D*>1
D =3D* (Partial Detection) 0< D*<1
0 (Non — Detection) D*<0.

Our DCE model then consists of three equations that respectively describe the likelihood of noncompli-
ance with respect to an income source on the tax return, the magnitude of noncompliance if it is positive, and
the extent to which any noncompliance has been detected. We jointly estimate the parameters from all three
equations of our model jointly using the method of maximum likelihood.? Although incorporating imperfect
detection into our two-part specification of noncompliance significantly complicates the likelihood function,
it adds an important sense of realism to the specification while still keeping it tractable to estimate.

The likelihood function for a model is defined in terms of the conditional probability distribution of the
observed dependent variables given the control variables (x). So although the three equations of our model
are defined in terms of the unobservable variables P*, N, and D*, the likelihood function must be defined in
terms of the observed dependent variable A. In other words, we must derive the conditional distribution of A
from the specified joint conditional distribution of these three unobserved response variables. Observe that
the adjustment A is related to the actual level of noncompliance N and the detection rate D according to the
following expression:

A=N=*D.
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Therefore, we can assess the conditional probability of an adjustment in the amount A by combining
together the conditional probabilities associated with the various combinations of variables N and D that pro-
duce that value for A. To better understand how this process is carried out, it is useful to consider separately
the cases where A is zero and where A is positive.’

When the adjustment A is equal to zero, there are two possibilities to consider:
1. The taxpayer was fully compliant in reporting the income item (i.e., N=0); or

2. The taxpayer understated the line item, but the examiner did not detect any of the noncompliance that
was present (i.e., N>0 and D=0).

Observe that each of these cases will yield:

A=N*D =0.

The likelihood associated with the first case is defined by the probability that P*<0 (zero noncompli-
ance). The likelihood associated with the second case is defined by the joint probability that P*>0 (some
noncompliance is present) and D* <0 (none of it was detected). The overall likelihood expression when the
adjustment A is zero is computed as the sum of these two probabilities. Equivalently, it can be expressed as one
minus the joint probability that P*>0 and D*> 0.

When the adjustment A is greater than zero, there are also two possibilities to consider:
1. All noncompliance was detected (i.e., A=N); or
2. Noncompliance was only partially detected (i.e., A<N).

The likelihood associated with the first of these cases is defined by the joint probability that P*>0 (some
noncompliance is present) and D*>1 (detection is perfect) multiplied by the probability density function for
N, evaluated at N=A. Observe that for this case, we have:

A=N*D=N=*1=N.

To determine the likelihood associated with the second case, one has to account for the fact that the de-
tection rate D can take any value between 0 and 1. Therefore, it is necessary to integrate the joint probability
density function for the adjustment A and the detection rate D over this range of values for D. This result is
then multiplied by the probability that P*>0. Observe that for this case we have:

A=N*D<N; 0<D«<I.

The overall likelihood expression when the adjustment A is positive is computed as the sum of the likeli-
hood values associated with these two cases.

Estimation of the model yields estimates of the coefficients f,, [, ,and 3, as well as the standard
deviation terms 0, and 0. Using these parameters, we are able to predict the conditional probability and
magnitude of undetected noncompliance for a line item on a return given the NRP examiner’s adjustment
(detected noncompliance) A.

5.2 Model for Line Items with Non-Routine Classification
Line items for income sources that are not routinely classified for NRP examination include:
1. Wages and salaries;

2. Taxable interest;
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Dividends;
State and local tax refunds;
Taxable pensions and IRAs;

Gross social security benefits;* and

N e Ww

Unemployment compensation.

For these income items, we extend our previous DCE model to incorporate a classification equation:
* '
C*=B.'x. +&.,

where C* represents the propensity of a classifier to assign the line item to be examined on a return. In this
probit specification, X represents a set of explanatory variables (including a set of classifier dummy variables
as well as some variables measuring the discrepancy between the amount reported for a line item and the
information shown on third-party reports) , B is a vector of coefficients to be estimated, and & is a distur-
bance term that is assumed to follow the standard normal distribution. The return is classified for examination
if and only if C*is greater than zero. An important feature of our model is that we allow for the possibility that
the classifier may observe some relevant information about the taxpayer (such as details from prior year tax
returns) that is unavailable to us. We do so by allowing nonzero correlations between the classification equa-
tion error term &, and the noncompliance equation error terms &,and &), . These correlations account for
factors not observed by us that may make it possible for the classifier to more effectively select which returns
should be examined for a given line item.

When a line item is classified for examination in our model, an examination takes place and the three
equations from our prior model continue to describe the probability and magnitude of noncompliance and
the extent of detection. When a line item is not classified, we account for the possibility that the examiner uses
his discretion and elects to audit the item. We do this by specifying the probability of an unclassified line item
being examined as:

exp(a, +a,N)
1+exp(a, +a,N)’

Pr(Audit | Not Classified) =

Under this logistic probability expression, the likelihood that an unclassified income item is examined is
depends positively on the level of noncompliance with respect to the item (N). What we have in mind here is
that examiners who decide to audit an unclassified line item probably have uncovered some signal that signifi-
cant noncompliance is likely to be present. As a consequence, the unclassified returns they choose to audit will
tend to be the ones with relatively large levels of noncompliance for the line item. The parameters ¢, and ¢,
are coeflicients that we estimate along with the other parameters of our model.?

The introduction of a classification equation and a logistic specification for the likelihood of an audit of
an unclassified item complicate the likelihood function. To avoid an overly technical discussion, we will not
provide a detailed explanation of the derivation of the likelihood function for this case. However, we do note
that the likelihood function now involves a distinct expression for each of the following cases:

1. Classified, Positive Adjustment;

2. Classified, Zero Adjustment;

3. Not Classified, Examined, Positive Adjustment;
4. Not Classified, Examined, Zero Adjustment; and
5. Not Classified, Not Examined.
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With the introduction of a classification equation, the model becomes more difficult to identify; specifi-
cally, it can be challenging to reliably estimate the correlation terms between the errors of the classification and
noncompliance equations in a model of this sort. To improve identification, we have incorporated observa-
tions from the calibration sample into our analysis. For the calibration sample observations, we assume that
each of the line items was examined on all returns. Since there is no classification issue for these observations,
they provide an independent source of information about the noncompliance equation parameters, thereby
making it easier to distinguish between the coefficients of these equations and the correlation terms of the
model.

Estimation of the model yields estimates of the coefficients 5,, B, B,- Bc» &, ,and @, aswell as the
standard deviation terms o, and ¢, . Using these parameters, we are able to predict the conditional prob-
ability and magnitude of undetected noncompliance for a line item on a return given the classification and
examination outcomes that have been observed.

5.3 Need for Joint Estimation of Line items

A key feature of our methodology is that it exploits heterogeneity among examiners in their ability to detect
noncompliance. To do this effectively, one needs to have a reasonable number of examiners who have each
audited a given line item on a significant number of returns (say, 15 or more). While this condition is satisfied
for Schedule C and Schedule F reports, it is not generally satisfied for the remaining income items that are the
subject of our analysis.

We have therefore undertaken a joint estimation strategy for estimating groups of income items subject to
a common detection equation. Essentially, our approach assumes that a given examiner has the same potential
for detecting noncompliance (when it is present) on any of the line items included in the group. However, the
specification continues to allow for differences in detection abilities across examiners and across groups of line
items. It is important to note that our joint estimation strategy does not restrict either the level or the rate of
undetected noncompliance to be the same for different members of a group of income items. The level and
rate can vary across group members, both because neither the likelihood nor the magnitude of noncompliance
have been constrained to be the same for different income sources and because the sets of examiners that have
audited each source do not perfectly overlap.

We have two distinct groups of income items that are employed under our joint estimation strategy. The
first is our set of seven income items that are subject to a high degree of third-party information reporting:

1. Wages and salaries;

2. Taxable interest;

3. Dividends;

4. State and local tax refunds;

5. Taxable pensions and IRAs;

6. Gross social security benefits; and
7. Unemployment compensation.

Recall that we employ our DCE model for return line items with non-routine classification as described in
Section 5.2 for this group of income sources.

The second group includes the following six income items, which are subject to less substantial third-party
information reporting:

1. Schedule D net long-term capital gains;
2. Schedule D net short-term capital gains;

3. Schedule E net rents and royalties;
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4. Schedule E other net income
5. Form 4797 net supplemental gains; and
6. Form 1040 other income.

Recall that this group of income sources is estimated using our DCE model for return line items that are
subject to routine classification as described in Section 5.1.

Since we have sufficient examiners who have each audited a significant number of Schedule C and Schedule
F returns, we estimate our DCE model (for return line items subject to routine classification) separately for
these income sources without grouping them with other line items.

6. Results

In general, the estimated detection rates for each of our models indicate significant heterogeneity across exam-
iners, ranging from very low (sometimes single digits) to near-perfect rates.

Table 1 presents the average implicit DCE multiplier for several categories of income items. The implicit
multiplier represents the conversion factor to produce an estimate of overall noncompliance (detected plus
undetected) from an estimate of detected noncompliance.®

The high third-party information reporting group includes wages and salaries, taxable interest, dividends,
state and local tax refunds, taxable pensions and IRAs, gross social security benefits, and unemployment com-
pensation. For this group, the overall implicit DCE multiplier is 2.52, indicating that there is approximately
$152 in undetected noncompliance on these line items for every $100 that is detected. Table 1 also breaks down
the implicit multipliers for the cases where an income item was classified for examination and where the item
was not classified. When items in the group were classified for examination, the implicit multiplier was only
1.46; however, it was much higher (5.37) when items were not classified. Recall that the examination of unclas-
sified income items was at the discretion of the NRP examiner, and in the majority of cases no examination
was conducted. The higher multiplier for unclassified income items accounts for undiscovered noncompliance
on the significant portion of returns that went unexamined for the line items as well as undetected noncompli-
ance on the smaller portion that were examined.

Table 1 also provides the implicit DCE multiplier for the group of six income items (net short-term and
long-term capital gains, net rental and royalty income, other Schedule E income, Form 4797 net supplemental
gains, and Form 1040 other income) that were routinely classified for examination (when reported on the
return). Although our description of the DCE spec