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Preface 

This report is organized into three main sections, which may appeal to different readers: 

A. Executive Summary & Introduction 

--------
- - ---
----
-- ---
��=�=-

A high-level overview of the entire report, including an understanding of the compelling research value, 
challenges, and recommendations 

Readers seeking an executive u11derstanding of the challenges and opportunities likely to be faced in 
answering the research question, as well as an overview of the portfolio of research methodologies 
available should read these sections. 

B. Parts I & II: Methodologies and Data Collection 
I n -depth technical discussion of each of the methodologies, followed by data collection needs and resources 
to support these methodologies 

Readers focused on the pla11ni11g and implementation of specific projects should read these sections. 

C. Parts III & IV: Integrated Plan and Recommendations 
The integrated plan with a notional timeline, from conceptual underpinnings to final expected outcomes, 
including intermediate benefits to the IRS, managed through a portfolio approach 

These sections are a guide for those who will be responsible for planning and prioritizing projects within 

an overall research plan. 

Several appendices also provide glossaries and other background material. 
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Executive Summary 

In 2008, Congress mandated that the Internal Revenue Service 
(IRS) research the impacts of taxpayer services on voluntary 
taxpayer compliance. Given the range and scale ofIRS service 
offerings, it is a considerable challenge to measure and monitor 
their ultimate compliance outcomes. While there is a general 
consensus among tax administrators that taxpayer services are 
beneficial to compliance, little more than anecdotal evidence 
exists to guide judgments about the relative impacts of different 
services or to make an informed decision on the optimal overall 
level of service. Furthermore, there is a paucity of evidence on 
the relative effectiveness of the "carrot" (service activities) and 
the "stick" (enforcement activities) in promoting voluntary 
compliance, limiting a tax agency's ability to strike the right 
balance between these activities. To enhance understanding of 
the varied roles that taxpayer services play, the IRS is investing 
in research on several interrelated areas of taxpayer services, 
including taxpayer burden, inadvertent taxpayer errors, and 
taxpayer compliance. 

This report focuses specifically on identifying a set of 
methodologies and supporting data to produce quantitative 
estimates of the marginal impacts of taxpayer service and 
enforcement activities on voluntary compliance. These 
impacts encompass both the "direct effects" on those taxpayers 
who use an IRS service or who personally experience an 
enforcement action as well as "indirect effects" on taxpayers 
who do not. The direct effects of a service include the 
compliance changes that result when the service helps to clarify 
a recipient's filing, reporting, or payment obligations or to 
reduce the recipient's compliance burden. The indirect effects of 
a service include "spillover effects" that result when the delivery 
of a service to one group of taxpayers influences the 
transmission of information, attitudes, and perceptions within the 
general population in ways that ultimately impact the 
compliance behavior of non-recipients of the service. 

Understanding the relative contributions of different service and 

��=�=-

Key Points 

• 

• 

• 

• 

IRS is beginning long-range research to 
measure the marginal impact of 
services on voluntary taxpayer 
compliance. This research will further 
understanding of the mechanisms by 
which IRS services influence 
compliance, enabling resource 
allocation decisions to be based on 
empirical evidence and translating 
into higher voluntary compliance. 
Choosing a suitable methodological 
approach for measurement presents a 
research challenge. Given the nature of 
data collected on services and 
compliance, no single methodology can 
be guaranteed to measure the full 
marginal effects accurately. 
In light of this technical complexity, IRS 
brought together academics in the 
compliance area from around the 
country to determine the best 
approach(es). This research design plan 
reflects their recommendations. 
The report recommends that IRS 
establish a research portfolio, 
composed of theoretical modeling, 
econometric analysis and field studies, 
augmented with laboratory experiments 
and social network modeling. The 
portfolio should be managed through an 
oversight committee to evaluate success 
and rebalance the investments. 

enforcement activities to tax compliance would be of significant benefit to IRS operations. Specifically, it would 
enable decisions on resource allocation to be based more squarely on empirical evidence rather than judgments 
about the probable impacts. The improvements in resource allocation decisions afforded by data-driven estimates 
should translate into higher levels of voluntary compliance. Moreover, much will be learned about the pathways 
through which services influence taxpayer behavior, potentially leading to the design of new and more effective 
taxpayer services that reduce taxpayer burden and improve compliance. 

To date, relatively few attempts have been made to measure the influence ofIRS services on tax compliance; 
however, a number of studies have attempted to assess the impact of enforcement, particularly audits, on 
compliance. To the extent that these enforcement studies serve as a guide, it is reasonable to expect that the 
measurement of service impacts on compliance will require a concerted effort over a period of years to identify 
appropriate methodologies; compile and collect necessary data; and implement, interpret, and refine the approaches. 
Given the technical complexity of the problem, it is also important to have reasonable expectations with respect to 
the likely outcomes of such an initiative. l n  particular, it is optimistic to expect that a research effort will result in 
generally accepted, precise estimates of the impact of all types of service and enforcement activities on all forms of 
voluntary compliance (filing, reporting, and payment) within several years. More likely, we anticipate that estimates 
with varying degrees of acceptance and precision will be obtained for a subset of these activities on some forms of 
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voluntary compliance, while certain other activities or forms of compliance may go largely unmeasured. Our 
reasoning is that: 

• 

• 

• 

the estimation of marginal compliance impacts involves very substantial methodological challenges; 
collecting data on all potentially relevant factors for all forms of compliance may be difficult or impossible; and 
alternative estimation methodologies may yield very different results that cannot be reconciled easily or quickly 
- for instance, dif ferent methodologies for evaluating the impact of audits on compliance have yielded widely 
divergent results. 

In addition to generating some estimates of the marginal impact ofIRS activities, the research plan will likely yield 
substantial insights into the nature of taxpayer compliance behavior and the ways that IRS activities impact that 
behavior. Research in the plan would lead to a deeper understanding of the reasons that taxpayers seek dif ferent IRS 
services; the influence of those services on taxpayer attitudes, perceptions, and motivations; and the ways in which 
they can have an influence that extends beyond the direct service recipients. This research activity is also likely to 
generate insights into the reasons that taxpayers use substitute services, such as third-party preparers and software, 
and how this influences compliance behavior. 

To help formulate a research plan, a workshop was held on the Indirect Effects of Services 011 Tax Compliance, 

with a goal of identifying the most promising methodological approaches and associated data needs for measuring 
service impacts. The participants included a multidisciplinary group of experts from academia, government and 
industry with a wealth of knowledge in the areas of tax administration and policy evaluation. The primary research 
question posed at the workshop was: "What are the direct and indirect impacts ofIRS services and enforcement 
activities on taxpayers' voluntary compliance?" During the workshop and through a set of point-of-view papers 
submitted prior to the event, the experts proposed and discussed a variety of alternative estimation methodologies 
for addressing this question. 

Although it was recognized that there were significant 
challenges and limitations associated with each of the 
proposed methodologies, the experts ultimately 
concluded that econometric methods and field 
experiments have the best potential for generating 
reasonably reliable quantitative estimates of marginal 
effects. Several econometric methods were proposed. 
Some of these take advantage of micro-level data, such as 
the National Research Program (NRP), while another 
approach relies on longitudinal data on reporting and 
filing behavior aggregated at a geographic level such as 
by state. In the case of field experiments, the experts 
recommended conducting real world controlled 
experiments in which the compliance behavior of a 
treatment group that receives a differential level or quality 
of a given service is compared to the behavior of a control 
group that receives the standard level and quality of 
service. 

Three primary methodologies have promise for 
generating quantitative estimates: 

• 

• 

• 

Aggregate Econometric approaches have been 
applied in past research on direct and indirect 
effects of enforcement activity, but must 
overcome some challenging modeling issues to 
account for services (page 19) 
Microeconometric approaches provide insight 
into individual compliance drivers but may not 
easily account for social effects or time lags 
without further theoretical development (page 
22). 
Field Experiments measure real world 
compliance impacts in a short amount of time, 
although the ability to generalize results would 
depend on the design of the experiment (page 29). 

Some methodologies were deemed supportive, likely to contribute valuable insights on the relationships between 
IRS activities and tax compliance. Laboratory experiments provide a useful way to test hypotheses in a controlled 
environment free of confounding factors. However, the external validity of this approach is likely to be limited. 
Agent-based models, though relatively new to the set of analysis and modeling tools, have the potential to generate 
useful insights into the ways service and enforcement activities impact on compliance behavior. Such models are 
designed to capture micro-behaviors and variability over time of the actions and decisions of the key players in the 
tax ecosystem including taxpayers, third parties such as tax professionals and the IRS. Outcomes of such modeling 
activities have the potential to produce emergent behaviors and to generate insights on social behaviors within the 
ecosystem. Strictly speaking, it is possible to develop agent-based models that rely solely on assumptions regarding 
social interactions and behaviors in the absence ofrelevant data. However, it was generally agreed that such models 
have greater promise when they are more data-driven, based on detailed individual level data on socio-psychological 
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This plan incorporates theoretical development, data collection, and empirical modeling, based on currently 
available information about the interrelationships among the different methodologies and their associated data 
requirements. The lighter shading at the beginning of the data collection and methods sections indicate a period of 
planning which is necessary before implementation and analysis. 

■ 

• 

■ 

Theoretical work, represented in green on the above schedule, is seen as a critical first step in order to enhance 
understanding prior to the implementation of the various methodologies. Therefore, there is a greater amount of 
theoretical work done at the beginning. Of particular importance is "taking stock", an exercise to evaluate the 
current resources, data, and analysis being performed within the IRS. Assessing current data availability will 
inform what additional data collection efforts are required. 
Data collection, depicted in blue in the chart, include the creation of a services data warehouse and the 
collection of new data. A Services Data Warehouse would gather and store all service data in a single location 
for easy accessibility to researchers. Collection of new data would look at ways in which the TRS could gather 
more data, such as additional surveys. Both of these data efforts are seen as having a planning phase, followed 
by an increased level of effort during implementation, and a slow ramp down to a maintenance phase. 
Empirical methods, colored brown, include both the methodologies that can answer the primary research 
question and methodologies that can support the primary research. The primary methodologies of aggregate 
econometrics and microeconometrics cannot begin until enough data has been collected in order to make valid 
statistical models, which is why these do not begin to ramp up until year 4 and year 3 respectively. Field 
experiments, another primary methodology, can begin sooner, in year 2, with some planning beforehand in 
order to design them. Both lab experiments and agent-based modeling (ABM) models are seen as supporting 
methodologies. Lab experiments can begin early and can be done quickly and inexpensively, but will ramp 
down as other methodologies begin to yield credible measurements. ABM, while considered a supporting 
methodology, can be useful in validating the results of other models and enhancing the theoretical 
understanding, so once it ramps up, it continues at a constant rate. 

Built into this schedule are intermediate benefits, as well as 
the long-term potential outcome of measuring the effects of 
service on compliance. For instance, a Services Data 
Warehouse would serve the long-term goal by providing data 
for econometric modeling, but it would also organize the 
services data into a comprehensive framework, which could 
then be used by many researchers in a variety of ways. 
Theoretical development helps the primary empirical 
methodologies, while providing the intermediate benefit of 
aiding the IRS understanding of taxpayer groups, services 
usage and compliance behavior. Preliminary results from 
primary methodologies are also expected to improve 
understanding of taxpayer compliance. This schedule is 
ultimately notional and should be refined and updated on a 
regular basis using the aforementioned portfolio management 
principles. 

Partial Project Benefits 

■ 

■ 

■ 

Enhanced understanding of the role of 
services in compliance, ultimately yielding 
quantitative measurements 
An accessible, standardized data 
repository for cross-channel services 
research 
Data analysis on the use and distribution 
ofTRS services, including a services 
demand model for more efficient 
sampling 
For a full list, see Table 6 (page 77). 

To implement the research plan: 

J. The IRS should invest in a dynamically managed portfolio of methodologies. 
a. The IRS should manage this portfolio through a research oversight committee, with periodic 

performance evaluation and appropriate revisions. 
b. The IRS should prioritize those methodologies with the best chance of success in estimating the 

marginal direct and indirect effects of services and enforcement activities. 
c. The IRS should begin an assessment of all relevant service and compliance data to catalogue 

existing knowledge of taxpayer compliance behavior and attitudes, culminating in a final 
report. 

Page4 
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II. The IRS should invest in foundational strategies early on. 

--------
- - ---
----
-- ---
��=�=-

a. The IRS should facilitate the development of theoretical frameworks to better understand the 
relationship between services and compliance. 

b. IRS should distinguish relevant taxpayer segments from a compliance perspective. 
c. IRS should judiciously test theoretical frameworks in the laboratory environment. 

III. The IRS should invest in a strategy that yields desired intermediate outcomes as well as the final 
objective, the measurement of marginal indirect and direct effects. 

a. Intermediate benefits include a better understanding of taxpayer services usage, attitudes and 
compliance behaviors before quantitative estimates will be available. 

b. It is desirable to measure impacts on intermediate variables that are likely to improve 
compliance (such as taxpayer satisfaction) before estimates of the impact on compliance are likely 
to be available. 

TV. To meet the data needs, the TRS should leverage existing data and collect new data. 
a. The IRS should consolidate and standardize services data in a common repository accessible to 

IRS researchers. 
b. The IRS should examine existing surveys to determine what data are available on taxpayer 

attitudes, networks, behaviors and perceptions and consider augmenting existing surveys or 
facilitating new ones. 

V. Once appropriate data and insights are in place, begin investing in the measurement of indirect and direct 
effects. 

a. Tn order to measure the marginal direct and indirect effects of services and enforcement activities, 
the IRS should invest in carefully controlled field experiments. 

b. Simultaneously, the IRS should pursue both aggregate econometric methods and 
microeconometric methods. 

c. The IRS should assess existing social network/ ABM models or develop new ones for the 
purposes of representing social networks and third parties in compliance. 
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Executive Summary 

This report summarizes extensive econometric research undertaken from September 2009 
through July 2012 to evaluate alternative methodologies for predicting aggregate taxpayer 
reporting and filing behavior by state, gather and compile a research database to implement these 
methodologies, and report on their performance. The diverse econometric techniques discussed 
here represent unique and significant contributions to the tax compliance literature, while serving 
as the foundation for future studies that IRS may conduct. An important focus of the current 
study includes forecasting future taxpayer filing and reporting behavior at the level it would have 
been in the absence of some intervention (such as an increase in the quality or quantity of an 
existing taxpayer service or the introduction of a new service). 

The data base for our research ( described separately in the Data User's Guide) includes 
longitudinal information on households, taxes, tax administration, tax policy, and socio­
economic factors, all of which has been aggregated to the state level. We consider alternative 
panel data models of the form: 

(I)  

where Y represents a measure of filing or reporting behavior, A represents a set of IRS activities 
(such as enforcement and/or service activities), and O represents a set of other relevant measured 
determinants of taxpayer behavior. The subscripts "i" and "t" represent individual states and 
years, respectively, reflecting our objective of explaining the variation in reporting behavior 
across both states and time. In the above specification, the parameters /JA and /30 represent 

coefficients to be estimated. The term £;1 is an error term that is meant to capture the net impact 
of unobserved factors across states and over time on state-level taxpayer behavior. Finally, the 
terms a; and y

1 
represent possible sources of state-specific and year-specific heterogeneity. 

More specifically, a; represents unobserved time-invariant differences across states and that 
drive inter-state differences in taxpayer behavior, while y

1 
represents unobserved state-invariant 

differences across years that drive inter-temporal differences in behavior. 

This specification presents a series of considerations. Our approach follows the earlier panel data 
studies by Dubin et al. ( 1 986), Dubin (2007), and especially Plumley ( 1 996) in several respects: 

• Following Plumley, we restrict our analysis 
to required returns, relying on a "constant 
law" definition of total reported income, and 
employing a measure of income excluded 
from taxation as an explanatory variable. 

• We account for unobserved heterogeneity 
among taxpayers and over time. Like 
Plumley, we tend to favor the fixed effects 

Builds on Prior Research Foundations 

• Following Plumley ( 1996), we use a state 
and year specification for required returns 
under constant law 

• Fixed effects serves as the basis of 
specification, although we explore the 
performance of random ef fects 

• A one-way fixed effects model is 
complemented with a trend term to address 
the limitations of fixed effects for 
forecasting 

2 
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approach as it yields consistent estimates under a wider range of circumstances than the 
random effects approach. 1 However, we 

An extensive panel of behavioral 
determinants 

perfo1m some comparisons with the random 
effects approach to see how sensitive the 
findings are to the choice of method. We also 
employ a Hausman test to investigate the 

validity of a random effects specification. 
• Over 75 0 unique variables from over 20 data 

• We control for year-specific shocks (such as 
political events or relevant tax law changes) 
or behavioral trends that are national in 
scope. When we focus on prediction, the 
two-way fixed effects model, which we 
would othe1wise favor, has no direct means 
of generating estimates of the year-specific 
effects over the forecast period; for this 

sources 

• Imputations of pensions, social security, self­
employment earnings, taxpayer burden, and 
combined state-federal marginal tax rates 

• Coverage of many variables from 1991-
2009; some for an even longer period. 

approach, it is therefore necessary to employ an ad hoc method to estimate those effects. 
In addition to estimating two-way fixed effects models, we explore one-way (state-level) 
fixed effects models that use trend terms and dummy variables for selected time intervals 
as an alternative - a "trend effects" model. The disadvantage of this specification is that it 
may not account as completely for year-specific events that influence national taxpayer 
filing and reporting behavior. 

This study ploughs new ground. We present an extensive analysis of potential explanatory 
variables, alternative time periods, and choices regarding functional forms. Our base 
specifications follow Plumley in modelling the dependent variable and many of the regressors as 
ratio variables. However, to address concerns that models containing ratio variables sometimes 
yield unreliable results, we also test some specifications that do not rely as heavily on ratios 
(such as specifications in which the natural log of reported income is regressed 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). 

In carrying out our analysis, we are aided by new data and improved measures of some key 
variables for the analysis. This includes better criteria for evaluating whether taxpayers have a 
legal filing obligation; improved measures of pensions and IRAs, social security income, and 
self-employment earnings; new measures of combined state and federal marginal tax rates; and 
some alternative measures of taxpayer burden that are motivated by IRS survey research studies. 

Focused on prediction, we faced a limitation of modeling the time-specific heterogeneity term 
using fixed effects: the value of the fixed effect is not known for years outside of the estimation 
sample, which makes forecasting difficult. We have explored several approaches to account for 

1 In the case of dynamic models discussed later in Section 2.2, neither the random nor the fixed effects approaches 

are generally appropriate, at least when the panel data base covers a relatively small number of years. For these 
models, we explore some alternative instrumental variables methods of estimation. 

3 
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this limitation. In general, we 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 and the marginal tax rate coefficients) 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. 
Our approach uses time series techniques to model the fixed effects. 

To evaluate the forecasting performance of alternative models, we have developed a "step­
ahead" forecasting methodology for evaluating out-of-sample performance. Under this 
approach, we begin by estimating our specifications using all but the last one to several years of 

New contributions 

• 

• 

Focus on prediction for new time periods, 
using a one-way fixed effects model with 
trend and a variety of time series 
techniques 

Dynamic (lagged) effects to express the 
impact of past behavior and prior 
enforcement and service experiences 

data in our sample. We then employ the estimation 
results to predict the reporting ( or filing) behavior 
for each state in each of the excluded years based on 
the observed values of the explanatory variables in 
those years. In some cases, we have also assessed 
out-of-sample predictive performance using a 
"leave-one-out" prediction methodology. Under this 
approach, one estimates the panel data specification 
using all years in the data sample except the first and 
then uses the results to predict the value of reported 
income in each state in the left out year. One then 
repeats the exercise, this time leaving out the second 
rather than the first year and predicting the value of 
reported income in each state in the second year. The 
process continues until out-of-sample predictions 
have been made for each state in every year of the 
sample. 

• Examination of the potential for panel data 
models to predict both overall income 
reporting and the reporting of specific 
income sources 

• New econometric evidence on the drivers 
of filing compliance 

For both our step-ahead and leave-one-out forecasting approaches, we focus on two alternative 
measures of out-of-sample predictive perfonnance. The first is the mean absolute deviation of 
the out-of-sample prediction 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 prediction 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". 

In addition to evaluating the predictive performance of alternative panel data econometric 
models of taxpayer reporting behavior, we have also experimented with some alternative time 
series approaches to forecasting that are rooted in autoregressive integrated moving average 
(ARIMA) processes. We have found that some of these approaches work reasonably well and 
may serve as attractive options in applications where relatively few explanatory variables for 
taxpayer filing or reporting behavior are present. 
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Often the impact of changes in public policy or economic factors on individual behavior takes 
place gradually over time rather than all at once. While the models presented in the foundational 
studies are static in nature, we have extended our analysis to include some dynamic models of 
behavior. These dynamic models account for the influence of past taxpayer behavior as well as 
current and lagged values of other causal factors. Our dynamic panel data models account more 
generally for temporal factors when predicting how taxpayers will adjust their filing and 
reporting behavior in response to changing circumstances. However, the usual two-way fixed 
effects, trend effects, and random effects estimators are biased when the list of explanatory 
variables includes a lagged dependent variable. This bias becomes negligible as the number of 
time periods in estimation becomes sufficiently large. For our experiments with up to 17  years, it 
is uncertain whether there are a sufficient number of periods to safely ignore the bias. Therefore 
we compare results from the standard fixed effects estimation with those from a fixed effects 
estimator (Kiviet, 1995; Bruno, 2005) that corrects for the bias associated with dynamic 
estimation. We also explore the performance of some alternative estimation methods proposed 
by Anderson and Hsiao (1981 ,  1982) and Arellano and Bond (1991). These alternative methods 
produce consistent parameter estimates even when the time dimension of the panel data base is 
small. 

In addition to examining overall income reporting, we examine reporting of two specific income 
sources: net nonfarm self-employment earnings, restricted to sole proprietors with positive net 
earnings, and an imputed measure of pension and IRA income. 

The main findings of this research program are as follows: 

• Overall, it appears to be more difficult to forecast taxpayer reporting for a specific 
income source, such as net nonfarm self-employment income or pensions and IRAs, than 
for overall income. In the case of nonfarm self-employment income, a challenge is the 
lack of a high quality independent measme of the incidence and magnitude of this income 
somce within the overall population against which to compare net earnings reported on 
tax returns. In the case of pensions and IRAs, a challenge is the relatively high degree of 
voluntary compliance in the reporting of this income item. Many of the observed 
variations in the reporting of this income source over time and across states are likely due 
to random factors rather than changes in compliance behavior. 

• Longer panels provide more degrees of freedom for estimation and prediction; however, 
there are also some drawbacks. For instance, if there have been structural changes in 
taxpayer reporting or filing activities over the estimation period, earlier time periods in 
the sample may not have much predictive content for recent years. As well, shorter panels 
permit the inclusion of potentially important explanatory variables that are not available 
over a longer time span. An advantage of a sufficiently long panel is that the bias 
associated with dynamic fixed effects estimation approaches tends to be relatively small. 
However, alternative dynamic estimation techniques such as Arellano-Bond and 
Anderson-Hsiao produce consistent parameter estimates in shorter panels. 

• For interpreting the role of certain key factors in overall reporting behavior (such as the 
audit rate and federal-state marginal tax rate), a two-way fixed effects model seems to be 
preferable; trend effects and random effects models sometimes produce counter-intuitive 

5 
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predictions regarding the marginal effects of such factors. However, it is challenging to 
predict fixed year effects outside of the estimation sample under the two-way fixed 
effects approach, which limits its usefulness for forecasting future taxpayer behavior. 

• The best choice of model for forecasting purposes is somewhat case dependent. Among 
static models, the trend effects model tends to perform reasonably well in reasonably long 

panels. However, the exhaustion of degrees of freedom in estimating state level fixed 
effects can hamper its performance in shorter panels. In shorter panels, a random effects 
model tends to perforn1 reasonably well. This is interesting, because a Hausman test 
consistently rejects random effects in favor of fixed effects in our models of overall 

taxpayer reporting behavior. In the case of dynamic models, trend effects estimation or 
bias-corrected trend effects estimation sometimes works quite well, at least in reasonably 
long panels. However, in other cases, the forecasting performance of the Anderson-Hsiao 
or Arellano-Bond approaches is superior. 

• The choice of functional form in panel data specifications can be very important for 
forecast quality. While a ratio specification for the dependent variable performed 
reasonably well in our models of overall taxpayer reporting behavior ( constant law total 
income as a share of total personal income) and filing behavior (the filing rate), a levels 
specification (natural log of pensions and IRAs reported) performed much better in our 
model of pension and IRA reporting. 

• In applications where limited explanatory variables are available, an ARIMA or 
ARIMAX forecasting procedure represents a viable alternative to panel data econometric 
methods. 

• Estimates of forecast performance can be sensitive to the choice of forecast period. In 
many cases, we found that our models performed relatively poorly in predicting taxpayer 
reporting and filing outcomes in tax year 2007 based on estimation sample that ended in 
tax year 2006. Taxpayer reporting and filing behavior for tax year 2007 was atypical as a 
result of behavioral responses to the Economic Stimulus Act of 2008. This illustrates that 
forecasting models tend to perform better over relatively calm periods that are not 
characterized by sudden changes in the policy or economic conditions. It also provides an 
illustration of how these prediction methods can be applied to estimate the impact of an 
intervention ( even if in a "natural" experiment). 

Our recommendations encompass the following four topic areas: ( 1 )  further specification 
analysis and testing; (2) alternative data sources and software programs; (3) future applications 
of the methodology; ( 4) potential for micro-econometric approaches. 

In the area of fmther specification analysis and testing, we propose further analysis of the 
potential endogeneity of certain explanatory variables (including measmes of IRS enforcement 
and services, the marginal tax, and the filing rate) and the suitability of alternative instruments. 
We also suggest a more extensive analysis of filing compliance that considers some new and 
alternative explanatory variables, different estimation periods, and tlle drivers of late filing 

behavior. In addition, we propose a more comprehensive analysis of the impact of the Economic 
Stimulus Act of2008 on filing compliance. 
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With regard to alternative data sources, we propose consideration of the American Community 
Survey (ACS) as a future panel data source for income and demographic variables. The principal 
advantage of the ACS is its very large sample size. Compared to our current data source (Current 
Population Survey Annual Social and Economic Supplement, or CPS ASEC), which annually 
surveys about 100,000 household addresses, the ACS surveys several million addresses each 
year. This large sample size dramatically reduces the sampling variation in the state level 
measures of variables. Currently, nationally representative micro-level ACS survey findings are 
available from 2005 (tax year 2004) forward. With regard to the software programs used to 
compile the current data (particularly those used to process the CPS ASEC data) we suggest 
development of more user-friendly programs to facilitate future refinements and updates. 

Based on our research findings, state level panel data econometric methods do not seem to be 
well suited for directly predicting the effects of taxpayer services on tax compliance. Panel data 
on IRS and third-party services provided to taxpayers are limited, and the existing measures are 
potentially endogenous (since taxpayers who elect to use these services are likely to be different 
in impo1iant ways from taxpayers who do not). In addition, attempts to include service measures 
in panel data specifications have often yielded statistically insignificant or counter-intuitive 
estimates of their impact on taxpayer behavior. Panel data econometric methods show more 
promise as a tool for predicting what future taxpayer behavior would be in the absence of an 
intervention. Consider, for example, a field experiment in which a treatment group (perhaps 
those taxpayers in a selected geographic region) is provided with a service intervention, while a 
control group (perhaps taxpayers in a similar but distinct geographic region) is not offered the 
intervention. Panel data econometric techniques may prove useful in accounting for inevitable 
differences between the control group and the treatment group that would cause treatment group 
behavior to differ from control group behavior even in the absence of the intervention. Research 
on ways to integrate panel data and field experiment techniques seems warranted. 

Another area for future research is microeconometric applications. We suggest conducting a 
micro-level study of the determinants of taxpayer demand for IRS and third-party services. Such 
a study would require a cross-sectional or panel data base containing information on various 
services employed by taxpayers as well as a variety of tax and socio-economic factors. We are 
less sanguine regarding the prospects of directly estimating the impact of taxpayer services on 
taxpayer compliance using individual level data. Our concerns include the lack of reliable 
instruments to control for the self-selection of service options by taxpayers and the difficulties 
associated with attempting to account for indirect effects of services on taxpayers who do not 
directly use such services. Rather, we suggest that some field experiments be conducted to learn 
how services impact taxpayer filing and repo1ting behavior. Depending on the experiment, 
micro-level or state level panel data econometric techniques may prove useful in controlling for 
differences in control and treatment groups that would potentially impact inferences from the 
experiment. 
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