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ABSTRACT 

Empirical research suggests that the determinants of tax compliance 

are numerous. At the core of most compliance models is the economics-of-

crime model. The basic economlcs-of-crlme model incorporates four 

variables: the probability of detection, the penalty rate, the tax rate, and the 

level of income. The choice of the probability of detection and the penalty 

rate are based on deterrence theory, which is well-founded. Research 

investigating the effects of the tax rate and income level on taxpayer 

compliance has been less conclusive. The progressive nature of the U.S. tax 

system confounds the measurement of the separate effects of the two 

variables. This dissertation uses an experimental approach to separate the 

tax rate and income level effects. The results suggest that as the tax rate 

and income level increase, taxpayer compliance decreases. 
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CHAPTER I 

INTRODUCTION 

Concerns about taxpayer compliance with federal income tax report

ing requirements have existed for nearly a quarter of a century. Early media 

publicity focused attention on an underground economy in which taxpayers 

could engage in untaxed economic activity. The prospect of taxpayer non

compliance raised questions of equity, especially in view of the rapid growth 

of the federal deficit in the last 25 years. Increased compliance among tax

payers would help to reduce the budget deficit without raising taxes. Legis

lators seeking to raise additional tax revenues have begun to inquire about 

the magnitude of the "tax gap," the difference between taxes owed and 

taxes voluntarily paid. The IRS has responded with various estimates of the 

tax gap, ranging from $110 to $127 billion for 1992 (IRS, 1990). Limited 

empirical research and a lack of information, however, make difficult the 

formation of policy recommendations to address this problem. 

Definition of Tax Compliance 

In an effort to better understand the issues underlying taxpayer com

pliance, the IRS commissioned the National Academy of Sciences (NAS) to 

summarize the current knowledge about taxpayer compliance. The NAS cre

ated the Panel on Taxpayer Compliance Research. The Panel defined tax 



compliance, explored factors that may influence taxpayer compliance, 

summarized existing research, and proposed directions for future research 

efforts. The Panel's report and recommendations appeared in a two-volume 

work.^ 

Compliance was defined in the Panel's report in the following way: 

Compliance with reporting requirements means that the tax
payer files all required tax returns at the proper time and that the 
returns accurately report tax liability in accordance with the Internal 
Revenue Code, regulations, and court decisions applicable at the time 
the return is filed. 

When the taxpayer's return reports a tax liability less than the 
accurate amount, we use the term underreporting. Similarly, we use 
the term overreporting when the taxpayer reports a liability greater 
than required. Underreporting and overreporting are both forms of 
noncompliance, as the panel uses the term. (p. 21) 

While this definition of taxpayer reporting refers to tax liability, under

reporting and overreporting can be applied to specific income and expense 

items. Underreporting of income items reduces tax liability; overreporting of 

expense items reduces tax liability. Estimates of the prevalence of under

reporting and overreporting were published by the Panel (p. 50), which 

estimated that underreporting of income items exceeds overreporting 

sevenfold. Overreporting of expense items occurs approximately twice as 

often as underreporting. 



Measurement of Tax Compliance 

The precise magnitude of taxpayer compliance is impossible to mea

sure. Limitations in measurement include: (1) indirect observation of non

compliance; (2) discrepancies in data collection; (3) the expense of data 

collection; and (4) faulty assumptions regarding compliance behavior. 

Nevertheless, an aggregate estimate of noncompliance is useful. 

The basic source of compliance estimates is taxpayer audits. The IRS 

utilizes the Taxpayer Compliance Measurement Program (TCMP) to audit a 

random sample of taxpayers and estimate noncompliance. The estimate is 

derived from the discrepancies between taxpayers' reports and auditors' 

assessments. The original purpose of the TCMP was not, however, to 

estimate the magnitude of taxpayer noncompliance. The IRS uses the infor

mation collected to develop a Discriminant Index Function (DIF). The DIF 

ranks tax returns In order of expected noncompliance and is used to select 

future returns for audit. The statistical parameters of the DIF remain a 

closely guarded secret. 

The TCMP consists of a stratified random sample of approximately 

55,000 returns selected every few years for a comprehensive audit. The 

TCMP audits differ from other audits in that the IRS examines all return 

items rather than selected items. Additional tax liability, penalties, and 

interest are assessed when appropriate. Access to the TCMP data for 



research is limited by the IRS to tabulations of the data or IRS analyses of 

the data according to research specifications. 

The TCMP data is costly, time consuming to obtain, and subject to 

limitations. Taxpayers not filing tax returns are not included in the sample. 

Unreported income not subject to information reports may be overlooked. 

The results of taxpayers' appeals and settlements are not included in the 

TCMP data. Therefore, the estimates of taxpayer compliance based on the 

TCMP data are imprecise and subject to frequent revision. Morever, since 

the TCMP program does not allow the IRS to observe the reactions of in

dividual taxpayers to changes in their tax environment, it is not particularly 

useful in analyzing the relationship between tax compliance and specific 

features of the income tax system. 

Estimates of Tax Compliance 

The imprecision of the tax gap estimates can be seen in the revisions 

regarding the tax gap for 1985. In 1982, Commissioner of the IRS Roscoe 

Egger projected that legal sector noncompliance would result in a tax gap of 

$120 billion for 1985 (U.S. Congress, 1982). That estimate was later re

duced to $92 billion. The actual income tax gap for 1985 was reported to 

be about $87 billion (IRS, 1988). 

The current estimate of the 1994 tax gap for individuals and corpora

tions is $150 billion. Of the 117 million tax returns filed by April 17, 1995, 



approximately one in 12 who sign the return will not report actual tax lia

bility. Another seven million will not file a return at all (Tritch, 1995). The 

most frequent offender is the self-employed individual. Noncompliance ap

pears to be strongly related to opportunity, among other determinants, and 

sole proprietors have opportunity. It is estimated that sole proprietors 

accounted for $37 billion of the tax gap for 1992. Income earned in cash 

and "off the books" provides opportunity for noncompliance. 

Government Response to Noncompliance 

Though the tax gap estimates are unreliable, there is general agree

ment that noncompliance is a growing problem. It continues to command 

attention from the IRS and even from Congress. The government's response 

has been fourfold: (1) increased deterrence; (2) increased information 

reporting; (3) decreased compliance costs; and (4) increased benefits. First, 

compliance increases as the probability that noncompliance will be detected 

and penalized increases. The examination of tax returns, however, is a 

costly process. One-third of the IRS budget is used for this function, 

involving some 20,000 revenue agents and tax auditors (IRS, 1987). Bud

get pressures in recent years have forced the IRS to use money budgeted for 

enforcement efforts in the processing of returns and paying employees. The 

audit rate for individuals has decreased by 40 percent in the past 15 years. 



The IRS audited one percent of the individual returns filed in 1994 (Tritch, 

1995). 

Second, the greater the visibility of the information necessary to 

compute an individual's tax liability, the greater the compliance. If perfect 

information was available, compliance would be automatic. The IRS Infor

mation Reporting Program uses third-party information reports to verify 

items on individual tax returns. Information reports are filed for interest, 

dividends, state income tax refunds, miscellaneous income, royalties, and 

other sources of income not subject to withholding. The Tax Enforcement 

and Fiscal Responsibility Act of 1982 required that restaurant owners report 

a proxy for tip income, an area of low compliance. When discrepancies be

tween reported income and information reports exist, notices are mailed to 

taxpayers. This enforcement function is cost effective. 

Third, the government is endeavoring to decrease the costs associated 

with determining and paying tax liabilities. Simplification of tax forms, 

public assistance, personal assistance, and written interpretations all are 

aimed at encouraging compliance. 

Fourth, the government has made attempts to increase the benefits of 

compliance. The lowering of the tax rates by the Tax Reform Act of 1986 

was such an attempt. A decrease in tax rates reduces the rewards asso

ciated with noncompliance. For a given amount of underreported income, 

the amount of taxes saved decreases as the applicable tax rates decrease. 



Properly integrating these four approaches to encourage compliance is 

difficult. Limited resources, limited knowledge of the effects of the 

approaches, the difficulties of measuring compliance, and the inability to 

develop adequate theories to explain compliance behavior confound the de

velopment of coherent policy. While the IRS is capable of determining the 

influence of many variables on compliance, there are determinants of com

pliance that are beyond the scope and measurement capabilities of the IRS. 

Research offers the potential to examine the influence of these determinants 

on taxpayer compliance and, ultimately, to affect tax policy. 

Theory 

Initial research efforts were founded on an economics-of-crime analy

sis (Becker, 1968). Under this approach, criminals are treated as rational 

individuals who seek to maximize expected utility. Weighing the rewards of 

the crime against the probabilities of detection, conviction, and punishment, 

the criminal makes an economic decision. Deterrence theory suggests that 

increasing one or both of the elements of probability of detection and 

punishment will decrease the economic rewards of the criminal activity. 

Applying the economics-of-crime approach to taxpayer compliance, 

Allingham and Sandmo (1972) published a formal mathematical analysis in 

which the taxpayer is viewed as weighing the potential costs of noncom

pliance against the potential benefits. Costs in the model are a function of 



the risk of detection (the audit rate) and the penalties assessed for under

payment of taxes. The benefits of noncompliance, on the other hand, are 

largely a function of tax rates and Income level. Higher tax rates lead to 

larger savings associated with noncompliance. Moreover, higher tax rates 

often are associated with perceptions of unfairness. The perception of un

fairness, rather than the actual tax rate, may be responsible for noncom-

pliant behavior. Likewise, the higher one's income, the larger the amount of 

tax that can be saved by underreporting. This latter consequence, however, 

is confounded by the expectation that the utility derived from reduced taxes 

decreases as one's income increases. This economics-of-crime model is 

used to generate hypotheses about how variations in these four variables 

will affect taxpayer compliance. 

The theoretical economics model is frequently the foundation of en

hanced models of taxpayer compliance in many disciplines. Analyses of 

compliance behavior advanced by sociologists, psychologists, economists, 

and others have proposed many possible determinants of compliance be

havior. Because the underlying theories are based on behavioral assump

tions^ that are difficult (if not impossible) to verify, these extensions of the 

basic economics-of-crime model often produce inconclusive results. These 

models have helped to extend our understanding of compliance behavior, but 

their predictions are usually insufficient to direct policy change. 
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The basic economics-of-crime model is a random audit model. More 

recent compliance models have endeavored to better model the interaction 

between the IRS and the taxpayer. Principal-agent models and Nash equi

librium models are the most common.^ The principal-agent model views the 

IRS as the principal seeking to control the behavior of the agent (taxpayer). 

The Nash equilibrium model is a dynamic model with the IRS and the tax

payer competing against each other with secret strategies. These models 

also are based on strong underlying assumptions.* 

A fundamental omission in most of the economic models is the disen

tanglement of two of the more important variables in the models: tax rate 

and income level. The progressive tax system in the United States creates a 

relationship between tax rates and income level that makes it very difficult 

to separate the two effects on taxpayer compliance. Tax rate changes be

tween years offer occasional opportunities to examine the effect of tax rates 

on compliance. Even so, empirical research that has successfully separated 

tax rate and income level effects is limited. Consequently, tax rate and 

Income level effects on compliance are ambiguous and remain in doubt. 

The Experiment 

This study applied an experimental approach to seek further evidence 

concerning the effects of tax rate and Income level on taxpayer compliance. 

As both of these variables are fundamental to the basic economics-of-crime 



model, and the economics-of-crime model is the core of many compliance 

models, it was chosen as the specified model for examination. In the 

economics-of-crime model, tax compliance is assumed to be a function of 

tax rate, income level, and the two deterrence variables of detection 

probability and penalty rate. 

The experiment consisted of a casino night where subjects paid to 

participate in gambling activities. Proceeds of the entry fee were donated to 

charity and subjects had the opportunity to bid on donated prizes. Poker 

chips were used to gamble and then exchanged for tickets with which to bid 

on the prizes. Subjects consisted of members of a local credit union. In

structions given to the subjects stated that at the completion of the time 

allotted for the gambling activities they would be asked to file a simple tax 

return. If subjects lost all of their money gambling, they received a small 

endowment to use for filing a tax return and bidding on the prizes. Subjects 

winning a lot of money faced an income cap when they exchanged their 

chips for tickets. 

Tax returns with rates varying from 10 to 60 percent were randomly 

applied to the subjects. Income levels were unknown at the time of the tax 

return distribution. This random relationship between tax rate and income 

level was used to separate the effects of tax rate and income level on 

taxpayer compliance. The probability of audit and the penalty rate assessed 

for underreported tax liabilities were held constant. The deterrence variables 

10 



were established at realistic levels and communicated to the subjects to 

reduce any potential confounding effects associated with differences in per

ceived risk. The results of the experiment suggest that both tax rate and 

income level negatively influence taxpayer compliance. 

Contributions 

This study makes two significant contributions to current research on 

taxpayer compliance. First, the experiment was uniquely designed to satisfy 

four basic precepts: nonsatiation, saliency, dominance, and privacy. The 

creation of a well-defined microeconomy is dependent upon the satisfaction 

of these basic precepts (Davis and Swenson, 1988).^ Prior research has not 

always adequately satisfied these precepts. 

Second, this study separates the effects of tax rate and income level 

on taxpayer compliance. Allowing tax returns with varying tax rates to be 

randomly distributed among the participants provided the opportunity for 

participant incomes to be taxed at different rates. This random relationship 

between tax rate and Income level allowed Independent conclusions to be 

drawn regarding tax rate and income level. 
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Limitations 

Three limitations of this study require comment. First, the sample size 

is small. With only 47 subjects completing tax returns, the statistical power 

of the tests for differences among various groups of subjects is limited. 

Second, the income limitations may be of some concern. Perceptions 

of the reporting requirements may have been affected by the loss of all 

Income or the constraint on high income by some subjects. Subjects who 

lost all of their money during the gambling activities and received an 

endowment may not have understood that they needed to file a tax return. 

Subjects earning high incomes may have felt that the income cap was itself 

a form of taxation and that subsequent taxation was inequitable. 

Third, simple assumptions made about risk aversion appear inade

quate. Previous research results suggest that decreasing absolute risk 

aversion is the most attractive option. When combined with diminishing 

marginal utility, however, contradictory effects result. No measure of risk 

was conducted in this study. Thus, it cannot be concluded that subjects 

were inclined to be risk-averse, risk-neutral or risk-seekers. 

Organization 

The remainder of the dissertation is organized in five chapters. 

Chapter il discusses some of the theoretical issues of tax compliance and 

focuses on the ambiguous results concerning the effects of tax rate and 
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income level on compliance behavior. Relevant literature is reviewed in 

Chapter III. Hypotheses and a detailed description of the experiment are 

considered in Chapter IV. Chapter V discusses the results, related analyses, 

and descriptive statistics. Concluding comments are made in Chapter VI. 
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Notes 

^The two-volume work was published through the University of 
Pennsylvania Press in 1989. Volume 1, entitled Taxpayer Compliance: An 
Agenda for Research, was edited by Jeffrey A. Roth, John T. Scholz, and 
Ann Dryden Witte. Volume 2, entitled Taxpayer Compliance: Social Science 
Perspectives, was edited by Roth and Scholz. 

^One example of a strong behavioral assumption that is difficult to 
verify is decreasing risk aversion as Income Increases. 

^For a more in-depth discussion of these models, see Reinganum and 
Wilde (1985) for the principal-agent model; Graetz, Reinganum, and Wilde 
(1986) for the Nash equilibrium model. 

^Assumptions in many of these models are two levels of income and 
an unconstrained IRS budget. 

^Further discussion of these precepts can be found in Davis and 
Swenson (1988, p. 47). 
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CHAPTER II 

TAX COMPLIANCE THEORY 

Introduction to Theory 

Concerns about individuals' tax compliance behavior have motivated 

academic research for nearly a quarter of a century. Early models of tax

payer compliance were based on the theory of deterrence. It was believed 

that taxpayers economically measured the possible rewards and risks of 

noncompliance. Increased risks should increase compliance. However, an 

economics-of-crime analysis cannot explain the compliance behavior of all 

individuals. Tax compliance is relatively high even though it is unlikely that 

noncompliant taxpayers will be caught and punished. Additional determi

nants representing unique aspects of human behavior must play a role in tax 

compliance. Empirical research by disciplines such as sociology and psy

chology suggest that noneconomic aspects of taxpaying behavior are im

portant determinants of the tax compliance decision. 

The alternative explanations and theories proposed by the various dis

ciplines have led to the creation of an enormous list of determinants of tax

payer compliance. The IRS (1978) first published a list of 64 factors that 

may influence taxpayer compliance. Subsequent research has expanded the 

list. These determinants have been broadly categorized into four groups 

(Fisher, Wartick, and Mark, 1992): (1) demographic variables (e.g., age. 
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gender); (2) those that proxy for noncompliance opportunity (e.g., educa

tion, income level, income source, and occupation); (3) attitudinal variables 

(e.g., ethics, perceived fairness of the tax system, and peer influence); and 

(4) structural variables (e.g., complexity of the tax system, IRS contact, 

sanctions, detection probability, and tax rates). Expanded models of tax

payer compliance utilize many of these variables. The pace of the research 

in the compliance area, as well as the ever more complicated models of 

compliance that are emerging, has greatly expanded the frontiers of tax 

compliance research. Nonetheless, the alternative theories and the measure

ment difficulties associated with taxpayer compliance have confounded the 

development of coherent policy. 

Deterrence Theory 

The early tax compliance models were founded on a theory of deter

rence for criminals developed by Becker (1968). Becker argued that crimi

nals differ from the general population not because their motivations are 

different, but because they analyze expected costs and benefits differently. 

Becker's argument treats individuals as rational, amoral decision makers who 

are attempting to maximize expected utility. The expected utility of any 

decision alternative is determined by identifying the possible outcomes, 

assigning a desirability or utility to each outcome, and attaching likelihoods 

to uncertain outcomes. Each outcome is multiplied by its likelihood and the 
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weighted outcomes are summed to determine the expected utility of the al

ternative. To maximize utility, one chooses the alternative with the most 

favorable expected utility. The optimal amount of criminal activity is 

characterized by the marginal expected utility of the rewards due to suc

cessful crime being equal to the marginal disutility of the penalty incurred in 

the event the crime is detected. 

The Economics-of-Crime Model 

The first researchers to apply deterrence theory to taxpayer com

pliance were Allingham and Sandmo (1972), who argued that taxpayers 

view tax compliance as a rational choice in the face of risk. The taxpayer 

chooses whether to pay or evade taxes, and by how much, by analyzing the 

expected costs and benefits of noncompliance. The taxpayer knows the 

probability of being caught, the penalty for failing to pay the legal tax, the 

current tax rate, and the income level. The decision to pay or evade taxes, 

then, is a simple financial self-interest analysis. The analysis can be ex

pressed as the following function: 

D = f(i,t,d,p), where 

D = declared income, 

i = income, 

t = tax rate, 
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d = probability of detection, and 

p = penalty for noncompliance. 

Individual taxpayers have an income level, i. The choice is made as to 

the amount of income to declare to the taxing authorities. Declared income, 

D, is then subjected to some pre-specified tax rate, t. Unreported income is 

not taxed, but may be detected with some probability, d. If unreported in

come is detected, a penalty, p, is imposed on each dollar of unpaid taxes. 

Thus, the taxpayer weighs four factors while making a compliance decision: 

the probability of detection, the penalty rate to be imposed if unreported 

income is detected, the tax rate, and the income level. 

Roth, Scholz, and Witte (1989) describe the situation that confronts 

each taxpayer as a choice between two strategies. The first strategy is a 

compliance strategy. If the taxpayer chooses to report and pay the accurate 

tax liability, the taxpayer receives some level of utility from the after-tax 

income. The second strategy is a noncompliance strategy. If the taxpayer 

reports less than the accurate taxable income, the outcome is uncertain. 

The taxing authority may or may not detect the unreported income. If the 

noncompliance is not detected, the taxpayer is in a superior financial 

position to the compliance strategy. If the noncompliance is detected, the 

taxpayer pays the accurate tax and a statutory penalty. The taxpayer is in 

an inferior financial position to the compliance strategy. The noncompliant 

taxpayer weighs the benefits of successful evasion against the risky 
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prospect of detection and punishment. The optimal amount of noncompli

ance is characterized by the marginal expected utility of the income increase 

due to successful noncompliance being equal to the marginal disutility of the 

penalty incurred in the event noncompliance is detected. 

Underlying Assumptions 

Allingham and Sandmo's (1972) economics-of-crime model was based 

on three specific assumptions: (1) a Von Neumann-Morgenstern utility func

tion; (2) risk aversion; and (3) diminishing marginal utility. 

Von Neumann and Morgenstern (1944) developed mathematical mo

dels to investigate the economic behavior of individuals under uncertainty. 

In a simulation of individuals participating in a game, utility numbers were 

assigned to prizes based on the probabilities of winning the prizes. Using 

this index of probabilities, individuals were shown to make choices among 

the gambles based on their expected utilities. The conclusion of the mathe

matical simulation was that individuals will make choices among uncertain 

alternatives so as to maximize expected utility. 

The variability of the outcomes of uncertain activity discussed by Von 

Neumann and Morganstern is defined by the term "risk." The lower the vari

ability that exists, the closer the approximation becomes to certainty and 

riskless. The greater the variability, the more uncertain and risky the 

outcome becomes. Using this definition, it is assumed that individuals. 
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when faced with a choice of two gambles with the same expected value, 

will choose the gamble with the smaller variability of return. 

Some individuals are willing to pay some amount to avoid participating 

in any gamble. They sacrifice a small certain amount to avoid a risky out

come. This explains why individuals buy insurance.^ Individuals who refuse 

fair bets are said to be risk-averse. The widespread use of insurance 

suggests that many individuals are risk-averse. 

The distinguishing feature of risk-averse individuals is a diminishing 

marginal utility of wealth. Von Neumann and Morgenstern (1944) developed 

their utility function as a concave function to reflect the assumption of 

diminishing marginal utility. Diminishing marginal utility postulates that an 

individual will receive less and less utility from each additional dollar as 

income increases. An individual exhibiting diminishing marginal utility 

prefers current wealth to that wealth combined with a fair gamble. Given a 

choice among two fair gambles, the smaller gamble is preferred to the larger 

one. Winning a fair bet adds less to an individual's enjoyment than losing 

the fair bet causes pain. The utility of a loss is greater than the utility of a 

gain, given a fair gamble. 

An important question is whether an individual's risk aversion increas

es or decreases as wealth increases. Intuitively, Individuals should be less 

willing to pay to avoid the fair bet as income increases. Diminishing margin

al utility suggests that potential losses become less serious as income 

20 



increases. By definition, however, potential gains also become less attrac

tive to the individual exhibiting diminishing marginal utility. Because the net 

effect is uncertain, absolute risk aversion can be modelled as decreasing or 

increasing as income increases. Taxpayers who exhibit decreasing absolute 

risk aversion will shift income to risky assets as income increases. Income 

will be allocated to less risky assets as income increases for taxpayers who 

exhibit increasing absolute risk aversion. The common assumption used by 

Allingham and Sandmo (1972), as well as the one they believed to be the 

most attractive, was that taxpayers exhibit decreasing absolute risk aver

sion: increases in income are associated with increased income allocation to 

risky assets. In the realm of tax compliance, Allingham and Sandmo (1972) 

suggested that noncompliance increases as income increases. 

Allingham and Sandmo (1972) used an economic analysis of compli

ance behavior. Little attention was given to noneconomic determinants of 

tax compliance behavior. Subsequent research has incorporated additional 

determinants in compliance models. 

Expanded Models 

The simple economics-of-crime model has evolved in an attempt to in

clude more of the complexities of tax compliance behavior. With each new 

proposed theory of compliance behavior, additional determinants are in

troduced. The earliest model included only four determinants: 
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(1) probability of detection, (2) penalty for noncompliance, (3) tax rate, and 

(4) income level. The list of determinants now exceeds the list of 64 

published by the IRS (1978). 

Any list of determinants will not be exhaustive as research continues 

to establish an understanding of compliance behavior. More useful, perhaps, 

is a categorization of determinants. Fisher, Wartick, and Mark (1992) have 

referred to four groupings of determinants: (1) demographic variables; (2) 

variables that proxy for noncompliance opportunity; (3) attitudinal variables; 

and (4) structural variables. Overlapping of categories does occur due to the 

nature of some of the determinants. Most of the research in the area of tax 

compliance can be discussed in terms of these four categories. 

Demographic Variables 

Researchers often find correlations between demographic variables 

and compliance behavior. The list of demographic variables includes, but is 

not limited to, age, gender, race, ethnicity, and socioeconomic status. Some 

studies indicate compliance increases with age (Mason and Calvin, 1978; 

Clotfelter, 1983). Mixed results were obtained by Witte and Woodbury 

(1985). Taxpayer surveys suggest that women are generally more compli

ant than men (Mason and Calvin, 1978). The largest race differences were 

found by Song and Yarbrough (1978). Using a 100 point scale of tax 

ethics, race explained 19 percent of the scale variance. Research results 

22 



offer some support for the theory that higher socioeconomic status is di

rectly related to greater commitment to obey law (Witte and Woodbury, 

1985). However, results also suggest that higher socioeconomic status is 

related to greater opportunity to participate in economic crimes (Grasmick, 

Jacobs, and McCollom, 1983). Inconsistent evidence and the absence of 

strong theory, however, prevent any reliable interpretations of the cor

relations that exist between demographic variables and taxpayer compliance. 

Variables that Proxy for Noncompliance Opportunity 

Variables that proxy for noncompliance opportunity include deter

minants such as education. Income level, income source, and occupation. 

Self-reported compliance appears to be negatively related to formal educa

tion (Yankelovich, Skelly, and White, 1984). The income and compliance 

relationship remains unresolved. It is difficult to control for the related 

influences of variables such as tax rates and cash receipts.^ Taxpayer com

pliance varies considerably among various occupational groups. Job status, 

income source, and income visibility are among the occupational characteris

tics that influence taxpayer compliance. Clotfelter (1983) found greater 

compliance among occupations that were wage and salary dependent. 

Slemrod (1985) found greater compliance for taxpayers with occupations 

requiring few adjustments to income and little or no self-employment. 
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Attitudinal Variables 

Numerous determinants are grouped under the category of attitudinal 

variables. Grasmick and Scott (1982) reported that moral commitment was 

significantly related to self-reported tax compliance. A commitment to obey 

laws in general seemed to influence the commitment to obey tax laws 

(Grasmick and Green, 1980). Attitudes toward the government were cor

related with a measure of tax ethics (Song and Yarbrough, 1978). The 

results of studies investigating the relationship between compliance and 

perceptions of equity are mixed (Spicer and Becker, 1980; Mason and 

Calvin, 1984). Specific attitudes toward tax laws impact perceptions of 

complexity, ambiguity, and fairness. Attitudes toward the IRS and enforce

ment activities may influence compliance behavior.^ 

Structural Variables 

Structural variables include previous and current legal sanctions, 

severity of legal sanctions, actual or perceived probabilities of detection, tax 

rates, and actual complexity of the tax system. Grasmick and Scott (1982) 

found the relationship between the threat of legal punishment and the inten

tion to evade taxes to be significant. Allingham and Sandmo (1972) con

cluded that a combination of some probability of detection and a penalty for 

noncompliance increases compliance. Friedland, Maital, and Rutenberg 

(1978) found that large penalties were more effective deterrents of 
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noncompliance than were frequent audits. Previous detection may reduce 

the perceived prospect of future detection (Spicer and Lundstedt, 1976). 

Findings with respect to perceived probabilities of audit and compliance be

havior are mixed. Measurement of perceived probabilities is complicated, 

and results are sensitive to the methodology used by researchers. Self-

reports of compliance, measured through surveys, are higher for respondents 

with higher perceptions of probabilities of detection (Mason and Calvin, 

1978). Econometric tests of the deterrence hypothesis are generally less 

conclusive. Single data bases, audit technique, and variable selection often 

affect the results.* 

The broad range of determinants suggested as explanatory of compli

ance behavior confirms the complexity of modelling human behavior. Ad

ditional determinants are added as researchers explore new theories of com

pliance behavior. A recent development in compliance research is the use of 

interactive audit strategies. Until recently, even the expanded models used a 

random audit strategy. 

Dynamic Models 

Economic models of taxpayer compliance have evolved from simple 

static models to dynamic models that attempt to reflect the interaction 

between the taxpayer and the IRS. The basic economics-of-crime model is 

labelled a random audit model. It is assumed that all taxpayers face the 
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same probability of detection and that underreported tax liability will be 

detected. The reality of the tax system Is that neither of the above is true. 

All taxpayers do not face the same probability of detection, and not all 

underreported tax liability is detected. Taxpayers are often selected, as 

previously discussed in Chapter I, by a statistical function (DIF) prepared by 

the IRS. The DIF ranks returns according to expected noncompliance. Once 

selected, the IRS may or may not detect underreported tax liability due to 

inadequate information or human error. 

The selection of tax returns for audit based on a statistical function 

that is annually updated suggests that the IRS uses an interactive approach. 

Compliance models began using two game-theoretic approaches: (1) the 

principal-agent model, and (2) the Nash equilibrium model. The principal-

agent model was introduced by Reinganum and Wilde (1985). The IRS is 

the principal wishing to exercise control over the taxpayer, who is the agent. 

The taxpayer is to report items of income and expense. Based on the tax

payer's report, the IRS decides whether to audit the return. Two underlying 

assumptions of the principal-agent model are that the IRS announces its 

strategy, and the taxpayer seeks to maximize expected after-tax income. 

Not only does the IRS not announce its strategy, it keeps its strategy a 

closely guarded secret. 

The Nash equilibrium model was first used by Graetz, Reinganum, and 

Wilde (1986). The IRS and the taxpayer are treated as competitive 
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opponents who closely guard their strategies. The taxpayer considers the 

probability of the detection of falsely reporting income, and the IRS simulta

neously decides the probability of auditing a taxpayer's return. The solution 

to this Nash equilibrium is a pair of strategies that are the best response to 

each other. 

The underlying assumptions in the Nash model, as well as the princi

pal-agent model, are questionable. First, the taxpayer earns and chooses to 

report one of two levels of Income, low or high. Second, the IRS has an 

unconstrained budget. Third, there are no assumptions about risk aversion. 

While research continues to provide new insights into human behavior 

and possible determinants of compliance behavior, the results remain incon

sistent. The most consistent results and the greatest support are associated 

with the economics-of-crime theory. 

Conclusions Suggested by the Economics-of-Crime Model 

The basic economics-of-crime model postulates three conclusions con

cerning the influence of deterrence variables, tax rate, and income level on 

taxpayer compliance: (1) deterrence promotes taxpayer compliance; (2) high

er tax rates promote taxpayer compliance; and (3) increased income pro

motes taxpayer noncompliance. The theories supporting these conclusions 

as well as competing theories are discussed below. 
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Deterrence and Compliance 

The first conclusion drawn from the economics-of-crime model is that 

the prospect of detection and punishment deters noncompliance. Early soci

ological research focused on the effect of certainty and severity of punish

ment on criminal behavior (Gibbs, 1975; Tittle, 1969). The results are not 

conclusive, but they do suggest that crime rates are inversely related to the 

certainty of punishment. The severity of punishment appears less significant 

than the certainty. Researchers continued to investigate the influence of 

severity of punishment on criminal behavior (Grasmick and Brjak, 1980). 

Their conclusions suggest that the perceived severity of informal sanctions is 

inversely related to criminal activity. 

Applications of these conclusions regarding criminal behavior were 

applied to the study of taxpayer compliance. A mathematical analysis was 

first performed by Allingham and Sandmo (1972). Their research was based 

on the premise that the prospect of legal punishment for noncompliance im

proves future compliance. Allingham and Sandmo's (1972) derivation con

cluded that the probability of detection and a penalty assessment for detec

ted noncompliance were substitutes for one another (p. 330). For example, 

a decrease in the probability of detection would result in a decrease in tax 

revenues due to the likelihood of greater noncompliance. This decrease in 

revenues could be offset by an increase in the penalty rate. When noncom

pliance was detected, higher penalty rates would result in greater revenue 
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collection. Additionally, Allingham and Sandmo (1972) suggested that large 

penalties, combined with low probabilities of detection, were associated 

with greater compliance. These conclusions are contrary to the conclusions 

of Gibbs (1975) and Tittle (1980). 

A review of studies of tax compliance generally confirms the findings 

of the deterrence literature.^ Perceptions of the probability of detection are 

Important determinants of taxpayer compliance. The severity of formal and 

Informal sanctions influence the compliance decision. Positive moral beliefs 

and attitudes seem to constrain noncompliant behavior. In general, tax

payers are more compliant when the perception of detection and punishment 

for noncompliance exists. 

Higher Tax Rates and Compliance 

A second conclusion drawn from the economics-of-crime model is that 

an increasing tax rate increases tax compliance. Allingham and Sandmo 

(1972) suggested that the tax rate, a proportional tax in their model, had 

both an income and substitution effect. A higher tax rate will reduce after

tax income and increase compliance, assuming a decreasing relative risk 

aversion. This is the income effect. A higher tax rate also will make it more 

profitable to evade taxes, which will increase noncompliance. This is the 

substitution effect. The net change in compliance behavior due to these 

effects will be ambiguous. Under the assumption of decreasing absolute risk 
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aversion made by Allingham and Sandmo (1972), increases in the tax rates 

resulted in increases In compliance behavior. 

Arthur Laffer proposed another hypothesis.® He suggested that the 

collection of a particular level of tax revenues could occur at two distinct tax 

rates. The two tax rates emerge on opposite sides of a revenue curve. 

Laffer called the two sides of the revenue curve the prohibitive and nor

mative sides. At some point between a 0 and 100 percent tax rate is an 

optimal tax rate at which reported income and tax revenues are maximized. 

On the normative side of the revenue curve, taxpayers are willing to forego 

the income loss due to the imposed tax for the advantages of minimal 

government. Beyond the optimal point the revenue curve turns back toward 

zero. The effect of higher tax rates in raising revenues is offset by the 

effect of the wedge in discouraging taxable activity. As the wedge grows 

larger and larger, the taxpayer will spend more and more time and money on 

untaxed activity. Laffer suggests untaxed activity may be leisure or barter. 

Likewise, it could be tax evasion. 

The result is that a suboptimal tax rate may be either prohibitive or 

normative. These two different tax rates may yield the same tax revenues. 

Lower levels of reported income at the higher prohibitive tax rate will be 

equivalent to the higher levels of reported income at the lower normative tax 

rate. The "Laffer" curve, then, is based on the notion that the taxpayer will 

respond economically to changes in the level of taxation through changes in 
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work, savings, and investment. The rationale also can be extended to tax

payer compliance. The incentive to earn is reduced as tax rates increase be

cause the expected utility of the earning potential diminishes. Likewise, the 

incentive to report Income is reduced during periods of increasing tax rates. 

The taxpayer can maximize expected utility through a decrease in work ef

fort or tax compliance as tax rates increase. 

Increased Income and Compliance 

A third implication of the economics-of-crime model suggests that tax 

compliance will decrease as income is increased. Assuming a von Neumann-

Morgenstern utility function, diminishing marginal utility, and decreasing 

absolute risk aversion, Allingham and Sandmo (1972) concluded that tax

payers will increase their holding of a risky asset as income increases. The 

risky asset for taxpayers is assumed to be the proportion of income that is 

concealed from the taxing authorities. Doubts about the fundamental 

assumptions of Allingham and Sandmo (1972), however, lead to some 

uncertainty on this issue. 

First, the Von Neumann-Morgenstern utility function is concave in 

consumption. The concavity of the function allows for more or less risk 

aversion, even risk neutrality, but precludes risk-seeking. Schoemaker 

(1982) suggests that the concave shape of the utility function, representing 

risk aversion as described by von Neumann-Morgenstern, actually confounds 
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risk aversion and the diminishing marginal return for money. A taxpayer 

with a decreasing absolute risk aversion will act to increase holdings of risky 

assets, through noncompliant behavior, as Income increases. A taxpayer 

exhibiting diminishing marginal utility will act to preserve holdings of riskless 

assets as income Increases. Current wealth is preferred to future wealth 

with a fair gamble. The net effect of the two assumptions on compliance 

behavior is uncertain. 

Second, with respect to diminishing marginal utility, the gamble on 

noncompliance is actually unfair for the taxpayer. The gamble becomes 

more unfair as income increases. Consider two taxpayers, A and B. Tax

payer A has income of $10,000, is taxed at 15 percent, and faces a 5 per

cent probability of detection. Taxpayer B has income of $250,000, is taxed 

at 40 percent, and faces a 20 percent probability of detection. Both taxpay

ers are penalized 100 percent for noncompliance. Successful noncompliance 

by taxpayer A will result in a 15 percent savings of unreported income. 

Unsuccessful noncompliance will, however, result in a 30 percent loss of 

unreported income. The loss of 15 percent of the unreported income will be 

matched with a 15 percent penalty. If taxpayer A is completely noncompli

ant and successful, a $1,500 savings will result. If the noncompliance by 

taxpayer A is detected, a $3,000 loss will be incurred. A potential loss of 

30 percent exists. 
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Taxpayer B, on the other hand, is more inclined to be compliant. Suc

cessful noncompliance will result In a 40 percent savings of unreported in

come. Detection of the noncompliance, however, will result in a 40 percent 

tax assessment as well as a 40 percent penalty. The probability of detec

tion also is greater for the higher income level of taxpayer B. If taxpayer B is 

completely noncompliant and successful, a $100,000 savings results. If the 

noncompliance is detected, a $100,000 tax assessment is matched by a 

$100,000 penalty. A loss of 80 percent is possible. 

The costs of noncompliance, then, are increasingly severe as income 

increases. The prospect of increased costs of noncompliance as income 

increases, when combined with the preference of current wealth over future 

wealth with a gamble exhibited by individuals with diminishing marginal 

utility, suggests that taxpayers will become more compliant as income 

increases. The severity of the costs of noncompliance as income increases 

should even overwhelm the effect of decreasing absolute risk aversion. 

Summary 

Tax compliance research was developed from research on the effect 

of deterrence on criminal behavior. Allingham and Sandmo (1972) first 

applied deterrence theory to research on taxpayer compliance. The econom

ics-of-crime model used by Allingham and Sandmo (1972) does not, howev

er, fully explain compliance behavior. Subsequent research has expanded 
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the list of possible determinants of taxpayer compliance by investigating 

other aspects of human behavior. Researchers have enhanced the original 

economics-of-crime model by incorporating some of these additional determi

nants of tax-payer compliance as new theories develop. 

At the core of these enhanced models remains the economics-of-crime 

model. A review of the conclusions concerning the influence of the vari

ables specified in the economics-of-crime model on taxpayer compliance 

raises questions. That deterrence promotes taxpayer compliance remains 

well-founded. The effect of tax rate on taxpayer compliance is less certain. 

Allingham and Sandmo (1972) suggest that compliance will increase with 

tax rates. Wanniski's (1979) discussion of the Laffer curve suggests that 

there exists a revenue curve consisting of a normative and prohibitive side. 

On the prohibitive side, increasing tax rates results in decreasing taxpayer 

compliance. Finally, the influence of income level on taxpayer compliance 

remains questionable. Allingham and Sandmo (1972) stated that compliance 

decreases as income increases. The assumptions related to risk aversion, 

diminishing marginal utility, and utility functions are difficult to validate. 

Schoemaker (1982) argues that these assumptions may be contradictory. 

A review of the research on the probability of detection, penalty rate, 

tax rate, and income level, and their influence on taxpayer compliance fol

lows in Chapter III. 
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Notes 

^A discussion of risk aversion and insurance can be found in Walter 
Nicholson, Microeconomic Theory: Basic Principles and Extensions. Chicago: 
The Dryden Press, 1989, 247. 

^See Klepper and Nagin, 1989, 141. 

^See Roth, Scholz, and Witte, 1989, 129. 

^Compare Witte and Woodbury, 1985, and Dubin and Wilde, 1988. 

^Fischer, Wartick, and Mark, 1992, review the deterrence literature on 
taxpayer compliance. While they suggest caution in the interpretation of the 
results due to biases, they state that the most common finding is that a 
positive relationship exists between deterrence and compliance. 

®See Wanniski (1979) for a broader discussion of Laffer's conclusions. 
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CHAPTER III 

LITERATURE REVIEW 

Introduction 

The implications of the basic economics-of-crime model, as well as 

competing hypotheses, have been tested in research that falls into three 

distinct categories: (1) the effect of the probability of detection and penalties 

for noncompliance on taxpayer compliance; (2) the effect of tax rate on tax

payer compliance; and (3) the effect of income level on taxpayer compli

ance. With regard to the first category, as noted in Chapter II, deterrence 

theory is well-founded and suggests that increasing the risks associated with 

noncompliance will promote compliance. Researchers continue to search for 

a combination of detection probabilities and penalty rates that will maximize 

compliance and utilize IRS resources efficiently. This research is reviewed in 

this chapter. 

In contrast, the effect of individual tax rates on compliance is not 

clear. Competing hypotheses suggest both a positive as well as a negative 

relationship between the tax rate and taxpayer compliance. A review of the 

research addressing these conflicting hypotheses follows in this chapter. 

Likewise, the effect of income level on the taxpayer's compliance 

decision also has not been clearly determined. Economic theories examined 

In Chapter II support both the conclusion of increasing and decreasing 
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compliance as taxpayer income increases. The research to date has not 

resolved this issue. 

The controversial conclusions regarding the effect of tax rate and 

Income level on taxpayer compliance may have two explanations. First, the 

research design may impact the conclusions. The literature review in this 

chapter will discuss four research designs: (a) analytical; (b) econometric; 

(c) survey; and (d) experimental. Analytical research views the taxpayer's 

decision as a maximization of expected utility and mathematically analyzes 

the decision process. Econometric techniques use regression modeling to 

analyze actual taxpayer information to predict compliance levels. Survey 

studies rely upon taxpayer self-reports of compliance. Experimental research 

uses a controlled environment to observe taxpayer behavior and to objective

ly measure variables that influence the compliance decision. 

Second, the progressive tax system currently utilized in the United 

States raises a question of possible collinearity between the tax rate and the 

income level. As the taxpayer's income level increases, the tax rate in

creases. Conclusions about the independent effects of the two variables on 

taxpayer compliance require either: (a) a tax rate change between years or 

(b) an experimental environment in which the two variables can be indepen

dently observed. 
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The Effect of the Probability of Detection and Penalties 
for Noncompliance on Taxpayer Compliance 

The National Academy of Science convened a panel in 1986 to ex

plore the current state of tax compliance and suggest directions for re

search. A primary focus of this panel was an increase in the probability of 

detection. As discussed earlier, the probability of the detection of noncom

pliance and related penalties are key variables in most tax compliance 

models. Because the Internal Revenue Service (IRS) has some control over 

these variables, research in this area offers practical appeal. 

Analytical Research 

Allingham and Sandmo (1972) suggested that the probability of de

tection and penalty rate serve as substitutes for one another. Tax compli

ance increases with an increase in the probability of detection and decreases 

as the probability of detection decreases. However, compliance is also 

correlated with the level of penalties imposed so that a decrease in the 

probability of detection can be offset, from the government's perspective, 

by Increasing penalties for noncompliance. Srinivasan (1973) performed a 

similar analysis and concluded that tax compliance was directly proportional 

to the probability of detection. 

The probability of detection and penalty rate also were considered by 

Reinganum and Wilde (1985). They concluded that some combination of 

these variables will offer an optinnal tax policy. The effect of the probability 
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of detection and penalty for noncompliance on tax compliance was postulat

ed as positive, but the proper combination of these variable was not deter

mined. 

Regression Research 

Witte and Woodbury (1985) analyzed aggregate TCMP data for the 

year 1969. They found that higher probabilities of audit and sanction levels 

were associated with increased levels of taxpayer compliance. Moreover, 

prior years' audits influenced subsequent years' compliance, suggesting that 

as taxpayers' perceptions of the risk of detection increase, so does their 

compliance with the tax law. 

Dubin and Wilde (1988) postulated that the model used by Witte and 

Woodbury (1985) was misspecified. They hypothesized that IRS activity 

should be modelled as a fixed endogenous variable rather than a random ex

ogenous variable, as assumed by Witte and Woodbury (1985). IRS activity 

(probability of audit) is not random, but is largely influenced by a taxpayer's 

reporting activity. For example, the probability of detection may be higher 

for income derived from self-employment than for income earned as an 

employee. Dubin and Wilde (1988) concluded that the probability of 

detection was endogenous and that detection does have a deterrent effect 

on noncompliance. 
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Dubin, Graetz, and Wilde (1987) analyzed time series data to further 

test hypotheses regarding the effect of the probability of detection and 

penalty rate on tax compliance. As in the analysis of the 1969 data set, the 

results suggested that risk of detection has a positive deterrent effect on 

noncompliance. 

Experimental Research 

Some very Interesting experiments have been conducted to examine 

the effects of risk of detection and penalty on compliance. The first of 

these was conducted by Friedland, Maital, and Rutenberg (1978). The ex

periment was structured to examine whether large penalties combined with 

low probabilities of detection or small penalties combined with high proba

bilities of detection were more effective as deterrents of noncompliance. 

Though penalty magnitude was not statistically significant, the results sug

gested that the better combination was large penalties and low probabilities 

of detection. This conclusion appeared to hold true even when the proba

bility of audit was proportionately reduced (p.113). Taxpayers' perceptions 

of the probability of audit may be less important than their knowledge of the 

penalty rate assessed if noncompliance is determined. 

Spicer and Hero (1985) hypothesized that individuals who have been 

audited previously will perceive the probability of detection as higher than 

the actual probability and, consequently, will be more compliant. They 
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provided subjects with information about the penalty rate and probability of 

detection. The level of noncompliance in the tenth round of the experiment 

was regressed on the level of noncompliance in the first round and the num

ber of audits in the first nine rounds (p. 28). Spicer and Hero concluded that 

subjects who were audited in earlier rounds overestimated the probability of 

audit in later periods, though they knew the actual probability. The overesti-

mation by previously audited subjects resulted in greater compliance by 

these subjects. 

Chang, Nichols, and Schultz (1987) asked executive graduate stu

dents to play a tax audit lottery. The objective of the study was to investi

gate whether individual attitudes toward risk could be affected by (1) tax

payers' perceptions of tax payments as reduced income or loss; and (2) the 

magnitude of the tax savings and penalty structure. Two levels of tax 

savings and three levels of detection probability were used. The penalty 

structure was a primary concern to taxpayers. Small probabilities of audit 

combined with large penalties demonstrated a greater deterrent effect than 

small penalties combined with a high probability of audit. The certainty and 

magnitude of the prospective loss perceived by the taxpayer appear to affect 

the risky choice of the compliance decision. 

Beck, Davis, and Jung (1991) investigated the effects of variations in 

the uncertainty level, tax rate, penalty rate, and audit probability on reported 

taxable income. The results supported their speculation that risk-neutral 
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taxpayers would increase their compliant behavior as the probability of 

detection and penalty rate increased. A reduction in uncertainty also led to 

increased compliance when the probability of detection and penalty rate 

decreased. The tax rate did not affect the compliance behavior of the risk-

neutral taxpayer. 

Collins and Plumlee (1991) examined the effect of three audit 

schemes on the taxpayer's reporting decision. While Dubin and Wilde 

(1988) found that the probability of detection was endogenous and depen

dent on information signals sent by the taxpayer, Collins and Plumlee found 

results indicating that audit schemes that incorporate some preliminary 

signal sent by the taxpayer were more effective than random audit schemes 

in preventing noncompliance. An increase in the penalty rates increased 

compliance. The nonrandom audit schemes were most effective when tax 

rates were low and penalty rates were high. 

Aim, Jackson, and McKee (1992) compared the compliance behavior 

of individuals when the probability of detection and penalty rate were 

known, with the compliance behavior of individuals whose knowledge of the 

probability of detection and penalty rate were uncertain. Uncertainty about 

the probability of detection or the penalty rate led to increased compliance. 

These studies suggest several conclusions regarding the relationship 

between compliance and changes in the probability of detection and penalty 

rates. First, uncertainty apparently leads taxpayers to overestimate the 
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probability of detection. Second, overestimating the probability of detection 

appears to increase taxpayer compliance. Third, more frequent audits will 

encourage greater tax compliance. Fourth, an increase in penalty rates will 

increase tax compliance. Fifth, an optimal combination of the probability of 

detection and penalty rate may exist, which maximizes tax compliance. 

Sixth, individuals may overweigh the probability of detection and increase 

their tax compliance. It can be inferred from these conclusions that the 

positive effect of the probability of detection and penalty rate on tax compli

ance is not in question. The combination of these variables that produces 

the most significant compliance response has not yet been determined. 

Further research into the effect of the probability of detection and penalty 

rate may produce results that can be utilized in shaping policy recommen

dations. However, limited resources may constrain the government's ability 

to make improvements in these areas. 

The Influence of Tax Rate on Tax Compliance 

Analytical Research 

Research findings are mixed with respect to the relationship between 

tax compliance and tax rates. Early models were analytical. Allingham and 

Sandmo (1972) used the criminal behavior model of Becker (1968) as a 

foundation for their compliance research. In this model, the taxpayer made 

a rational choice to report a level of income to which a proportional tax was 
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applied. If unreported income was discovered through an audit, a penalty in 

addition to the assessed tax was to be paid. As noted in Chapter II, the 

model was based on assumptions about individual economic behavior and 

risk aversion. The first assumption was that the taxpayer will make choices 

that will maximize the expected utility of net income. The second assump

tion was that an individual's risk aversion will influence the amount of 

income reported. Allingham and Sandmo concluded that risk-neutral individ

uals seeking to maximize their expected utility decreased their compliance 

behavior as marginal tax rates increased. When the assumption was 

changed from a risk-neutral utility function to a risk-averse function, the 

conclusions about the relationship between reported income and tax rate 

were ambiguous. However, an increase in the tax rate increased compliance 

when a decreasing absolute risk aversion was exhibited. 

Yitzhaki (1974) segregated the Allingham and Sandmo model of tax 

evasion into a substitution effect and an income effect. Yitzhaki concluded 

that, as tax rates increased, the substitution effect and the income effect 

exerted conflicting pressures on the compliance decision. The net result on 

compliance was uncertain. Under the assumption that the taxpayer had a 

risk aversion that decreased with income, Yitzhaki concluded that, as the tax 

rate increased, there was no substitution effect. The income effect favored 

tax compliance as the tax rate Increased. 
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Cowell (1985) proposed that taxpayers might cheat the government 

out of tax revenues by taking jobs, either in addition to or as a replacement 

for regular employment, with income sources that are difficult to verify. 

Cowell assumed that the taxpayer was an expected utility maximizer, and 

that utility had disposable Income and leisure as arguments (p.20). The 

"work or leisure" decision also involved the decision to work legally or 

illegally. The effect of marginal tax rates on compliance behavior were 

analyzed in conjunction with changes in income, penalty rates, and the 

probability of detection. Conclusions about the effect of the marginal tax 

rate on taxpayer compliance were conflicting, depending on the assumptions 

regarding other variables. It was important to know whether the penalty 

rate was linked to concealed income or evaded tax. The influence of an 

increasing tax rate on compliance also was dependent on an increasing or 

decreasing penalty rate. All other variables constant, Cowell concluded that 

an increasing tax rate promoted taxpayer compliance. 

These early analytical models provided initial insights into the relation

ship between compliance behavior and marginal tax rate. The majority con

clusion of these studies was that increasing tax rates increased tax compli

ance. Later studies question these conclusions. Roth, Scholz, and Witte 

(1989), for example, note that the theoretical models consider only mone

tary factors related to compliance, as though taxpayers will act solely to 

maximize their incomes. The early models ignore other factors, such as 
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relative risk aversion, and perhaps more important, attitudes about the 

government or the fairness of the tax system. Because the effects are diffi

cult to quantify and behavioral assumptions are difficult to verify, it has been 

suggested that the predictions of these analytical models are insufficient for 

policy guidelines (Roth, Scholz, and Witte, 1989, p.82). 

Econometric Research 

The policy limitations of the analytical literature encouraged innova

tions in the research on tax compliance. Empirical studies using actual or 

^QQ^egated IRS compliance data began to emerge. Econometric techniques 

used demographic variables, structural variables, and variables that proxy for 

noncompliant behavior to predict taxpayer compliance. 

Clotfelter (1983) was among the first to conduct research using the 

TCMP data. He measured tax compliance as the logarithm of underreported 

income, measured as a percentage of adjusted gross income and taxable 

income. The list of variables included income, tax, and several demographic 

variables. Due to the large proportion of taxpayers who did not understate 

income, the dependent variable was estimated using a Tobit analysis. The 

elasticity of the marginal tax rate implied that, for a taxpayer with a com

bined federal and state marginal tax rate of 0.40, a 10 percent decrease in 

the tax rate would result in a 5 to 8 percent decline in underreporting 
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(p. 368). These results are consistent with the idea that higher tax rates 

promote greater tax evasion. 

In contrast. Aim, Bahl, and Murray (1990) obtained much lower esti

mates In a study of tax compliance in Jamaica. The Jamaican government 

was concerned with the growth of untaxed forms of income. It requested 

that information on employee compensation be provided by all Jamaican 

firms. Information on approximately 25 percent of the labor force, 69,724 

workers, was obtained. The Information consisted of taxable cash com

pensation, nontaxable in-kind compensation, and taxes withheld. Share 

equations were estimated to determine the portion of total income that 

workers allocated among reported, evasion, and avoidance compensation. 

The results indicated that the tax base falls with higher marginal tax rates. 

The elasticity was small (-0.1898), however, and did not suggest significant 

policy concerns. 

A second study of Jamaican taxpayers was conducted by Aim, Bahl, 

and Murray in 1993. Audited income tax returns of self-employed Jamaican 

taxpayers for tax years 1980 through 1982 were used to estimate a model 

of audit selection and income tax underreporting. The empirical results 

indicated that higher tax rates increase noncompliance activity. This was 

true both for the probability and the level of noncompliance. While the 

elasticities increase for higher tax brackets, the overall marginal tax rate 

elasticity ranged from 0.56 to 1.18. 
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An econometric analysis of data from the TCMP for tax years 1982 

and 1985 was performed by Feinstein (1991). Estimates of taxpayer non

compliance were obtained for the two years separately, as well as for the 

two years pooled. The marginal tax rate coefficient was positive, large, and 

significant for both 1982 and 1985 considered separately, suggesting that 

noncompliance increased with tax rates. As the coefficient on income was 

also positive and significant, Feinstein suggested that interaction between 

the tax rate and income effects confounded the interpretation of the results. 

In an attempt to separate the Income and tax rate effects, Feinstein pooled 

the data from 1982 and 1985. The marginal tax rates in the two years dif

fer and allow the comparison of identical incomes taxed at different tax 

rates. In the pooled model, the coefficient on marginal tax rate was nega

tive and highly significant. The coefficient on income was nonsignificant. 

The results obtained in the pooled model were quite different from those 

found In the separate years. Feinstein concluded that an increasing tax rate 

encouraged compliance. 

These econometric studies find conflicting results concerning the 

effect of increasing tax rates on taxpayer compliance. Feinstein used pooled 

data to separate income and tax rate effects and found results that concur 

with prior analytical studies: increasing tax rates increase taxpayer com

pliance. Aim, Bahl, and Murray (1990) used data reported to the Jamaican 

government to conclude that changing tax rates had little effect on the 
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compliance decision. Their subsequent study (1993), however, used 

audited individual returns data to conclude that a significant and negative 

relationship exists between tax rates and taxpayer compliance. Clotfelter's 

results were similar: increasing tax rates decrease taxpayer compliance. 

The conflicting results of these studies may be due to the limitations 

Inherent in the use of archival data for the study of taxpayer compliance. 

First, the use of archival data sets does not allow for the control of specific 

variables. Second, to the extent that tax evasion by individuals whose tax 

returns are selected for audit remains undetected by government audit, esti

mates of tax evasion will be understated. Similarly, taxpayers electing not 

to file a tax return at all will not be detected or included in the TCMP 

sample. An alternative approach to the estimation of tax evasion has been 

to use surveys to collect data for analysis. 

Survey Research 

Based upon a 1969 survey of 1,796 Swedish taxpayers, Vogel (1974) 

reported that individuals with higher incomes believed that the marginal tax 

rate was too high. The self-reports Indicated that tax evasion was common, 

and the implication was that tax evasion increased among taxpayers facing 

increasing tax rates. It must be noted that there was an unusually high per

centage of self-employed taxpayers in the survey. Other studies have 

demonstrated that source of income is a significant determinant of tax 
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compliance. The significance of the tax rate effect may have been con

founded by the overrepresentation of self-employed taxpayers among the 

high tax rate group. 

Mason and Calvin (1984) statistically analyzed the mean difference 

between variables for random surveys conducted in Oregon in 1975 and 

1980. Respondents were asked if they engaged in various types of tax 

evasion in both surveys. A statistically significant mean difference was 

found for the variable measuring the belief that people cheat because taxes 

are too high. Most Oregonians believed that high taxes are one cause of tax 

evasion. 

Two surveys were conducted by Wallschutzky (1984). Question

naires were mailed to taxpayers who had been convicted of tax evasion by 

the Australian government, as well as to a random sample of 500 Australian 

voters. The response rate was 42 percent for both sample groups. Both 

sample groups believed that tax rates were too high and that they were 

positively associated with tax evasion. 

Milliron and Toy (1988) surveyed 152 Certified Public Accountants re

garding seven key compliance variables: deductions permitted, IRS informa

tion services, withholding and information reporting, preparer responsibilities 

and penalties, probability of audit, tax rates, and taxpayer penalties. The 

CPAs believed a reduction in tax rates to be the single most important factor 

for increasing taxpayer compliance. In regressing the values the CPAs 
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attached to the compliance variables, Milliron and Toy found that the tax 

rate was a significant determinant of (a) a good or poor program for mini

mizing tax evasion; (b) an efficient or inefficient program in terms of main

taining revenues; and (c) a fair or unfair perception of the compliance 

system. Similarly, an IRS (1985) survey of taxpayers indicated that tax

payers' preferred solution to the compliance problem was to drastically cut 

taxes. 

Experimental Research 

Other studies have used experimental methods to investigate the re

lationship between tax rates and tax compliance. An early experiment con

ducted by Freidland, Maital, and Rutenberg (1978) measured tax evasion be

havior using three independent variables: tax rate, frequency of audit, and 

magnitude of fine. Fifteen undergraduate students participated in the experi

ment. Participants were given folders containing tax tables and forms. 

They also received identical monthly "salaries" for ten months. Four sepa

rate rounds were conducted. The results showed a striking increase in the 

probability and existence of tax evasion as the tax rates increased. 

Freidland, Maital, and Rutenberg concluded that tax rate was the most 

important determinant of tax evasion. 

Spicer and Becker (1980) studied tax evasion with an emphasis on fis

cal inequity. Fifty-seven undergraduate students received folders of 
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information that stimulated various perceptions of equity. Participants were 

divided into low, medium, and high tax rate groups. The percentage of 

taxes evaded was highest in the group that was told its taxes were higher 

than average. The significance of these results was assessed by a regres

sion analysis using perceived relative tax rates, gender, age, income, and tax 

resistance scores. The coefficient for perceived relative tax rates was 

positive and significant. Participants who perceived that they were victims 

of fiscal inequity (higher tax rates) were more likely to evade taxes. 

Beck, Davis, and Jung (1991) conducted experiments to examine 

changes in uncertainty level, tax rate, penalty rate, and audit probability on 

reported taxable income. One hundred twelve students received an endow

ment of income and were given a range of post-audit taxable incomes from 

which to report. Separate experiments measured variable sensitivities to risk 

preferences. For risk-neutral subjects, the tax rate did not affect reporting 

behavior. In the risk-averse model, the tax rate effect was only marginally 

significant for reporting behavior. 

The effects of audit schemes, tax rates, and penalty levels on income 

earned and reported were tested experimentally by Collins and Plumlee 

(1991). Subjects were 100 undergraduate students from business and eco

nomics classes. A letter decoding exercise was used to provide opportunity 

for participants to "earn" income. Following the work sessions, a tax return 

was to be completed. Two random returns were audited out of each set of 
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twelve. Three audit schemes were used in the experiment. With respect to 

tax rate, it was discovered that underreporting of income was highest for 

the high rate treatment group. 

Aim, Jackson, and McKee (1992) endowed undergraduate students 

with income in various sessions. Participants reported income, paid taxes, 

and faced the possibility of an audit. A Tobit estimation of the equations 

was used. Declared income was the dependent variable. Independent vari

ables Included income, tax rate, fine rate, audit rate, and a public good (for 

some sessions). The results indicated that higher tax rates lead to signifi

cantly lower tax compliance. 

Summary 

Conclusions regarding the effect of tax rate on tax compliance are 

diverse. One econometric study found results similar to the analytical 

studies: increasing tax rates increase tax compliance. Other econometric 

studies, survey studies, and experimental studies generally conclude that 

increasing tax rates decrease tax compliance. A few studies have found in

conclusive results. Some of this variation in results can be attributed to data 

collection, model specification, and variable correlation. First, no data set 

perfectly represents a cross-section of the taxpaying population. Second, 

the model that accurately predicts taxpayer compliance has yet to be fully 

specified. Third, the relationship between tax rates and income is difficult to 
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separate. The first two concerns remain as further compliance research 

continues. With appropriate controls, the tax rate and income effects can 

be separated and measured. 

The Influence of Income Level on Tax Compliance 

Econometric Research 

In Clotfelter's (1983) examination of TCMP data, the influence of 

income level on tax compliance was considered using the Tobit estimation. 

Tax compliance was measured using the logarithm of underreported income. 

Net income was the relevant explanatory variable measured as the dif

ference between correct adjusted gross income and the correct federal tax 

liability. The level of after-tax income had a significant inverse relationship 

with taxpayer compliance, in that, as income increased, compliance de

creased. This result is consistent with the hypothesis of increasing absolute 

risk aversion (p. 368). 

Witte and Woodbury (1985) utilized the 1969 TCMP data set, aggre

gated to the three-digit zip code to estimate a measure of voluntary com

pliance. Variables were examined in three different categories: variables 

related to IRS actions, opportunities for noncompliance, and taxpayer at

titudes. Witte and Woodbury measured income using both a linear and 

quadratic form. If the risk function were to change as income level changed, 

the curvilinear measure of income would better measure the compliance 
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behavior of the individual. The results indicated that compliance increases 

with income, but at a decreasing rate (p. 9). 

The Annual Report of the Commissioner of Internal Revenue for years 

1977 through 1985 was used by Dubin, Graetz, and Wilde (1987) to esti

mate the percentage return per audit for individual returns. The percentage 

return was calculated by dividing additional tax and penalties assessed in 

audits by total collections, per million audits. Eleven independent variables 

were considered, including per capita income and its square. The time series 

results suggested that compliance increases as per capita income increases. 

Consistent with Witte and Woodbury, however, the rate of increase slows 

as income increases. 

Chang and Schultz (1990) examined 1982 TCMP data to analyze tax

payer compliance behavior as it related to refund due or balance due posi

tions. The dependent variable was Voluntary Compliance Rate (VCR). Four 

independent variables, including adjusted gross income, were considered. 

Compliance appeared to be higher for taxpayers in a refund due position. 

More Important for this study, the general trend was toward increased com

pliance as income increased. 

Using data from the TCMP data sets for years 1982 and 1985, 

Feinstein (1991) performed an econometric analysis of income tax evasion. 

A model consisting of two equations was specified. The first equation 

measured the extent of evasion and the second equation measured the 
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fraction of evasion detected. In separate analyses of the two data years, 

the results suggested that a positive relationship existed between income 

and the frequency of evasion (p. 23). In the pooled model, different margin

al tax rates between the two years allowed for consideration of tax versus 

Income effects. The effect of income in this model was insignificant. 

Aim, Bahl, and Murray (1993) conceded that tax compliance is a com

plex issue. The empirical evidence from the analysis of Jamaican tax com

pliance suggested that economic variables are an integral part of the tax 

evasion decision. Underreporting was positively related to income. Simu

lated responses to an increase in income resulted in increased under-report

ing. 

The results of these econometric analyses are inconclusive. Two of 

the studies (Witte and Woodbury, 1985; Dubin, Graetz, and Wilde, 1987) 

suggest that income is positively associated with tax compliance, though at 

a decreasing rate. Chang and Schultz (1990) also concluded that increasing 

Income level was positively associated with compliance, but did not observe 

that the relationship decreased with income. Two other studies (Clotfelter, 

1983; Aim, Bahl, and Murray, 1993) conclude exactly the opposite: income 

level is negatively associated with tax compliance. Feinstein (1991) found 

no relationship between income level and tax compliance. 
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Survey Research 

A survey on taxpayer attitudes and behavior was conducted in the 

United States during 1974 by Spicer and Lundstedt (1976). Spicer and 

Lundstedt determined that the taxpayer choice between tax compliance and 

tax evasion considered economic variables as well as psychological vari

ables. A tax resistance index was constructed from the questionnaire data 

and a regression performed. Among other variables, level of family income 

was analyzed. Income was found to be negatively related to tax resistance. 

Spicer and Lundstedt concluded that as income levels increased, opportuni

ties for tax avoidance increased. Furthermore, greater opportunities for legal 

avoidance reduced the motivation to undertake risky acts of evasion (p.300). 

Mason and Calvin (1978) conducted a survey of Oregon adults in 

1975. A discriminant analysis with five independent variables was utilized. 

One of the independent variables was income level. The dependent variable 

was a dichotomous variable with a value of zero when no evasion was re

ported and a value of one if there was a report of evasion. Results of the 

analysis indicated that income level was significantly and inversely related to 

failure to file a tax return. Taxpayers at the lower income levels were less 

likely to file a tax return, an extreme form of noncompliance. Higher income 

level taxpayers were less likely to participate in this type of evasion. 

Questionnaires were sent by Song and Yarbrough (1978) to 640 ran

domly selected households in a North Carolina town. Forty-five percent of 

57 



the questionnaires were returned completed. Based on inquiries about tax 

ethics, it was determined that income level was significant. Individuals with 

high levels of income exhibited high levels of tax ethics. Tax ethics was one 

of three factors that Song and Yarbrough associated with voluntary tax com

pliance. The other two were the overall legal environment and situational 

factors related to the taxpayer. The inference was that as income level in

creased, tax ethics increased, and voluntary compliance was positively af

fected. 

Greenland and van Veldhoven (1983) attempted to define a psycho

logical framework of tax evasion behavior. The model described how vari

ous factors induce tax evasion behavior. Of importance to this study is the 

Impact of income level on the fiscal knowledge an individual attains. The 

results indicate that the disposition to commit fiscal offenses is stronger for 

individuals with a good knowledge of taxation. Increasing levels of income 

are positively associated with increasing fiscal knowledge. Increasing fiscal 

knowledge is positively associated with increasing fiscal offenses (tax 

evasion). 

Mason and Calvin (1984) pooled two survey samples obtained in 

1975 and 1980 to conduct a test regarding tax evasion based on opinions 

about fairness in the tax system. Fear of apprehension and income level 

also were included as variables. Opinion about fairness was not statistically 

significant. Fear of apprehension and income level were both significant and 
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negative. As income level increased, admission of tax evasion decreased. 

Income level was thus positively associated with tax compliance. 

A contingency model for segmenting noncompliant taxpayers was in

troduced by Collins, Milliron, and Toy (1992). The contingency approach 

was intended to establish greater precision in the relationships between pre

dictors and criteria (p. 2). Fourteen predictor variables were used in the 

contingency model to examine the most correct return (taxpayer prepared 

versus professionally prepared) and the minimization of taxes (taxpayer 

prepared versus professionally prepared). Taxpayers having the primary 

objective of a professionally prepared correct return are more noncompliant 

when they have lower incomes. Taxpayers with the primary objective of a 

professionally prepared return that has tax minimized are more noncompliant 

when they have lower incomes. Thus, for both groups, income level was 

negatively associated with tax evasion. 

The results of this survey research are, again, inconclusive. Many of 

the surveys suggest that higher income levels are positively associated with 

tax compliance. Others conclude that higher income levels are negatively 

associated with tax compliance. Explanations for the results are even con

flicting. For example, some researchers suggest that low income taxpayers 

are noncompliant due to a lack of fiscal knowledge, while other researchers 

propose that high income taxpayers are less compliant due to greater fiscal 
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knowledge. New perspectives on the impact of income level on compliance 

are necessary due to the mixed results of these studies. 

Experimental Research 

Experimental research permits objective measurement of variables in a 

controlled environment. Spicer and Becker (1980) measured the percentage 

of taxes evaded for 57 college students in an experimental procedure. To 

assess the significance of the results, the percentage of taxes evaded was 

regressed on five variables, perceived relative tax rates, gender, age, in

come, and tax resistance scores. Age, tax resistance scores, and income 

levels were not significant. 

A laboratory experiment was performed by Madeo, Schepanski, and 

Uecker (1987) to test models of judgment behavior of tax professionals con

sidering the impact of various factors on taxpayer compliance. Four vari

ables, including amount of income, were manipulated. Seventy-one CPAs 

from two major accounting firms participated in the experiment. Amount of 

income was not statistically significant. Still, mean compliance was judged 

to be greater at high levels of income than low levels of income. 

Aim, Jackson, and McKee (1992) attempted to determine the average 

compliance rate of student volunteers in a series of experiments. Declared 

income was regressed on income, tax rate, fine rate, audit rate, public good, 

and the public good interacting with a group fund. Two models were 
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estimated. Higher income levels were positively associated with higher com

pliance levels in both models. 

Summary 

It is apparent that the results of many of the studies reviewed in this 

work have concluded that income level Is positively associated with tax 

compliance. This conclusion is not unanimous, however. A significant 

limitation in much of the research that has been conducted is the inherent 

difficulty in separating the effects of tax rate and income level on tax 

compliance. It is true in the United States that tax rates increase as income 

level increases. Higher incomes are taxed at higher rates. The income and 

tax rate effects are difficult to separate in analytical analyses, econometric 

analyses of archival data, and responses to survey instruments. While an 

experimental method can isolate the effects of tax rate from income level, 

many have not. To simulate the "real world" environment, tax rates are 

manipulated so as to increase as income levels increase. To better under

stand the effects of the tax rate and income level on taxpayer compliance, 

these two variables need to be separated by random assignment. 
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CHAPTER IV 

RESEARCH METHOD 

Introduction 

In this study, an experimental design is used to control for and 

separate the effects of the four variables used in the basic economics-of-

crime model of tax compliance: probability of detection, penalty rate, tax 

rate, and income level. The experiment consisted of a casino night where 

participants paid to play games of chance, i.e., blackjack and craps. The 

participants received Instructions at the start of the casino night that activi

ties for the evening included gambling, completing a simple tax return, and a 

prize drawing. Gambling winnings determined participants' income levels. 

The use of randomly assigned tax rates not only determined tax liabilities, 

but also separated tax rates from income levels for separate analysis. The 

instructions included the probability of detection and the penalty rate for 

noncompliance. These variables were held constant. Following the tax 

compliance experiment, participants used net winnings, after taxes, to bid 

for prizes. 

Experimental Design 

A laboratory experiment should be designed with the intention to in

vestigate relationships between individual preferences, specific parameters. 
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and possible outcomes (Plott 1979). Subject preferences and the specific 

parameters must be controlled in the experiment in order analyze the out

comes. Sufficient conditions for the control of individual preferences arise 

from the theory of induced demand as proposed by Smith (1976). Supply 

and demand conditions are artificially created through the use of rewards in 

the experiment. The reward must sufficiently satisfy four conditions: nonsa

tiation, saliency, dominance, and privacy.*" First, the theory of nonsatiation 

states that participants will always prefer more to less of the reward medi

um. Most researchers operate in the medium of cash. Second, the rewards 

must be equated with the participants' actions in the experiment. This is 

the theory of salience. Third, the reward must be sufficiently large to 

dominate other preferences in the participants' utility functions during the 

experiment. Finally, to ensure that participants are uninformed with respect 

to other participants' situations, privacy must exist. The application of these 

four precepts to this experiment will be addressed in the discussion of the 

experimental task. 

Hypotheses 

Separation of the tax rate and income level effects allows for the 

testing of two hypotheses. The basic theory of expected utility, as dis

cussed in Chapter II, presumes that a rational taxpayer will, in general, seek 

to maximize expected utility. By weighing the benefits and costs of the 
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compliance decision, taxpayers will attempt to maximize net income. Laff

er's conclusion about tax rates and the revenue curve stated that an increas

ing tax rate increases the benefit of noncompliance. The combination of 

these two theories suggests the following hypothesis: 

H I : As the income tax rate increases, individual taxpayers will 
decrease their compliance behavior. 

The theory of diminishing marginal utility is well-founded. The 

discussion In Chapter II highlighted the conclusion that individuals receive 

decreasing utility from each additional dollar as income increases. Assump

tions about individual risk aversion, which are difficult to verify, complicate 

the theory of diminishing marginal utility. Allingham and Sandmo (1972) as

sumed diminishing marginal utility and a decreasing absolute risk aversion to 

conclude that taxpayer compliance decreases as income increases. Schoe

maker (1982), however, argued that these two assumptions confound one 

another, producing conflicting results. The credibility associated with dimin

ishing marginal utility, the difficulty in measuring risk aversion, and the 

discussion provided by Schoemaker (1982) provide the bases for the follow

ing hypothesis: 

H2: As income increases, Individual taxpayers will increase 
their compliance behavior at a given tax rate. 
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Model Specification 

With these two hypotheses, the model for this experimental design 

takes the form: 

TAX COMPLIANCE = bo - bJAX RATE -I- b2lNC0ME LEVEL 

+ b3(TAX RATE x INCOME LEVEL); (4.1) 

where TAX COMPLIANCE is the percentage tax compliance measured as the 

ratio of the tax paid to actual tax liability; TAX RATE is the tax rate deter

mined by the random assignment of a pre-printed tax return; INCOME LEVEL 

is the participant's remaining wealth at the end of the experiment; and TAX 

RATE X INCOME LEVEL is an interaction term, included to test for multipli

cative effects between the two variables. 

Variable Selection 

The experimental design used here allows the analysis to separate the 

effects of income level and tax rates, since the latter variable was randomly 

assigned to participants. Moreover, because penalty rate and risk of detec

tion are held constant, the effects of these variables on the compliance 

behavior of participants are effectively controlled. 

Participants were told that five percent of the returns filed would be 

randomly chosen for audit and that the penalty for underpayment of taxes 
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would be fixed at twice the amount of the understatement. The 5 percent 

probability of detection was chosen with two objectives in mind. First, the 

rate approximates the average rate of detection faced by taxpayers in the 

real world.^ Second, the rate was not so high as to dominate the experi

ment. Likewise, the penalty rate was fixed at a realistic, though nondomina-

ting, level. By using plausible levels of the probability of detection and the 

penalty rate, and by informing the participants of the actual levels of the 

variables, they should not substitute their own expectations. 

Control of the probability of detection and penalty rate allowed the 

experiment to focus on the effects of tax rate and income level. Morever, to 

separate the effects of these variables, tax rates were randomly assigned to 

participants at the end of the task. Tax rates were not dependent on the 

participants' income levels. Thus, the experiment allowed observation of the 

independent effects of these two variables. 

Tax Rates 

Tax rates In this study ranged from 10 percent to 60 percent in 10 

percent increments. The selection of these tax rates focused on two 

premises. First, with a maximum tax rate of 39.6 percent, 60 percent 

seemed high for taxpayer perceptions. Second, 60 percent is sufficiently 

high to overcome any threshold effect that might exist. 
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At the end of the casino night, participants were required to complete 

a tax return reporting their remaining net wealth. Pre-printed tax returns 

were prepared for random distribution. The tax returns were collated so that 

the first return imposed a 10 percent income tax rate, the second a 20 

percent tax rate, the third a 30 percent tax rate, and so on. Following a 60 

percent income tax on the sixth return, the order repeated itself. At the 

conclusion of the experiment, participants were allowed to randomly pro

ceed to the distribution point for the tax returns. Tax rates were thus deter

mined independently of income level. 

Income Level 

Each participant was allowed to earn varying levels of income during 

the event. The level of income was dependent upon the participant's suc

cess at the games of chance. Incomes could range from zero to unlimited 

levels in the first phase of activities. Since the participants' tax rates were 

assigned randomly, the opportunity was provided to investigate simulta

neous fluctuations of income level and tax rate. Lower income levels were 

taxed at a range of tax rates, varying from 10 to 60 percent. Higher income 

levels were also taxed at a range of tax rates, varying from 10 to 60 per

cent. This random fluctuation facilitates the measurement of the separate 

effects of tax rate and income level. 

67 



Subjects 

A credit union in a southwestern city was chosen as the target sample 

for the experiment. The membership of the credit union provided a repre

sentative cross-section of the general taxpaying population. The population 

of the southwestern city is approximately 200,000. Membership in the 

credit union numbered approximately 5,000. The credit union volunteered 

to host a "Casino Night" for its members. The board of directors of the 

credit union agreed to permit the tax compliance experiment to be conduct

ed in conjunction with the casino night. Announcements of the casino night 

were mailed to all credit union members. Posters advertised the casino night 

in the credit union lobby. The announcements did not indicate that the 

evening's activities included a tax compliance experiment. 

Ninety-five individuals indicated their desire to participate by purchas

ing advance tickets. Individuals who paid but did not attend, and individuals 

who attended but did not participate in the tax compliance experiment re

duced the number of actual participants. Individuals not participating in the 

tax compliance experiment fell into two categories. One category consisted 

of individuals who lost all of their money during the gambling and left, not 

realizing that participants with no winnings were guaranteed a minimum 

endowment of income. Others left early for unknown reasons. Thirty-three 

people left before the experimental stage of the evening. Of the remaining 

62 individuals, 12 chose not to participate in the experiment. It is unknown 

68 



whether their decision not to participate was linked to noncompliance. 

Three participants filed "jointly" with their spouses. It is not clear whether 

their decisions to file jointly reflected conscious efforts to "evade" taxes or a 

a misunderstanding of the rules of the experiment. Of the 62 individuals 

issued a tax return at the close of the gambling session, 47 actually com

pleted and turned in a tax return. 

The pre-printed tax return requested not only the completion of the 

tax liability for each participant but specific demographic information as well. 

Four areas were addressed: age, gender, income level, and educational level. 

Table 4.1 summarizes the demographic makeup of the participants in the 

experiment. 

Of the 47 participants, the majority was in the 25-50 age bracket. 

There was a fairly even distribution of males and females among partici

pants. Of the 40 participants who completed this category on the question

naire, 55 percent were male and 45 percent were female. Actual income 

levels of the participants were widely distributed, with approximately one-

fourth earning under $25,000, one-half earning between $25,000 and 

$50,000, and one-fourth earning over $50,000. Educational levels followed 

about the same distribution with 28 percent having only a high school 

education, another 47 percent having a college education, and another 23 

percent having completed some graduate work. 
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Experimental Task 

The usual and advertised purposes of a casino night are two-fold. 

The obvious purpose is to provide entertainment for the participants. The 

other purpose often is to raise money for a charity. The credit union casino 

night also served these purposes. Gambling activities were offered for the 

purpose of entertainment. The net proceeds of the evening were contribut

ed to local charitable organizations.^ 

Participants purchased a $12.00 ticket to obtain admission to the 

casino night. In exchange for the participant contribution, participants re

ceived $500 in poker chips to be used for gambling. These activities in

cluded "black jack" and "craps." Those participants who paid for the casino 

night prior to the night of the activity received an additional $20 in poker 

chips. Participants also were given the opportunity to purchase additional 

poker chips if they so desired. Food and drink were available during the 

course of the evening. 

The black jack and craps tables were closed after one and one-half 

hours. Dealers exchanged "markers" for the participants' poker chips. 

Markers consisted of slips of paper indicating the amount of money earned 

by participants as determined by their holdings of poker chips. Participants 

then received a reimbursement of tickets in exchange for their markers. The 

tickets were similar to tickets received when attending a movie theater. The 

tickets were numbered and doubled so that one portion could be retained 
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and the other portion distributed. One ticket was issued for each $50 of 

income. Participants with no income at the end of the evening received a 

minimum reimbursement of five tickets. The minimum ticket allotment was 

to reward the participant with the opportunity to receive a prize for partici

pation in the experiment. A maximum of 100 tickets was distributed to 

participants with incomes exceeding $4,750. This upper level constraint 

was established to prevent a few participants from appropriating most of the 

prizes and to simplify the administration of the experiment. Participants 

were not aware that the reimbursement ratio was truncated, although some 

may have recognized that their reimbursement ratios were rather small. 

At the time of exchange of markers for tickets, the participants also 

received a simplified tax return.* The tax returns were pre-numbered prior to 

the evening of the casino night. As participants received the reimbursement 

of tickets and the tax return, their markers were numbered to match the tax 

returns. This numbering system allowed audited returns to be examined for 

accuracy. Participants proceeded to another table to complete the return. 

There was no supervision of the tax return completion process. Thus, par

ticipants made the compliance decision in relative privacy. The tax return 

requested that participant earnings be specified in tickets. The tax returns 

included pre-printed tax rates. The tax liability was the only calculation to 

be made. Pens and calculators were available at the table. Calculations 

were rounded to the nearest whole number for convenience. Participants 
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then handed the tax returns and calculated tax liabilities in tickets to assis

tants at the next table. Assistants accepted the tax returns and payments 

without questions. A copy of the tax return is attached in the Appendix. 

After submission of the tax returns, participants drew a marble from a 

box to determine whether the return would be audited. The board of direc

tors of the credit union, prior to the experiment, asked if it would be possible 

to avoid auditing the participants and causing possible embarassment. By 

invitation, specific individuals participated in the experimental process and 

submitted to the audit process.̂  The appearance of the random selection of 

these individuals for audit provided the appropriate perception of a five 

percent probability of detection. 

At the conclusion of the tax compliance process, participants carried 

the tickets remaining after the payment of any tax liability to the prize 

display area. The prizes were donated by local individuals and businesses 

for the purpose of assisting in the contribution to the charitable organiza

tions. The prizes were both advertised prior to the evening and displayed 

during the casino night. The total number of prizes, listed in Table 4.3, was 

60. The values of the prizes ranged from $10 to $150. The total fair mar

ket value of the prizes approximated $2,090. On a per prize basis, the 

average value was $34.83. In front of each prize was a box with a slot in 

the top. Participants placed their remaining tickets in the boxes representing 

the prizes they wished to win. The order of distribution was left entirely to 
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the discretion of the participants. Participants retained one-half of each 

ticket whether it represented the compliance payment or prize selection. 

The final phase of the evening's activities consisted of the distribution 

of prizes. Tickets drawn from the prize boxes determined the winners. 

There were 60 prizes and 47 participants, so that most participants received 

a prize. Many participants received multiple prizes, however, and several 

received no prize. A few of the prizes on the list were held back for a 

surprise drawing. The surprise drawing followed the regular drawing. Tic

kets drawn from the tickets paid for participants' tax liabilities determined 

the prize winners. This final surprise drawing mitigated the feelings of loss 

due to large tax payments and thereby protects the credit union's goodwill 

among its members. Participants who paid large tax liabilities had one last 

opportunity to win a prize. Participants did not know in advance that a 

second surprise drawing would take place. The quality of the prizes and the 

prize distribution were well received by all participants. 

Summary 

The willingness of the participants to use their own money to par

ticipate in the activity provides a unique opportunity to examine tax com

pliance issues. The typical experimental setting involves an endowment of 

income to each participant.® Later, the participant voluntarily pays taxes on 

income reported. The question arises as to the role of salience in 
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experimental settings using the income endowment approach. There often 

is little connection between participant action and income. With no effort 

required on the part of the participant to earn income, it is possible par

ticipants may exhibit less restraint In reporting income. In the present 

experiment, however, participants used their own money to "buy into" the 

experiment. It is expected that this creates greater salience among the 

participants. 

The nature of the casino night offered the participants the opportunity 

to earn additional sums of money. Knowing that prizes would be awarded 

at the end of the evening provided motivation for participants to engage in 

the gambling activities. This made participant actions not only very salient 

but also allowed for nonsatiation. Incomes for the evening ranged from $0 

to $55,000. Table 4.2 displays the participant earnings. 

Previous experimental studies have been questioned as to whether 

cash payments made to participants satisfied the dominance precept.^ More 

recent experiments have increased the cash payment to satisfy the domi

nance precept.® The average per prize value in this experiment equated to 

$17.42 per hour for the two hours of time participants devoted to gambling 

and completion of the tax return. This per hour average reward approxi

mates the cash payments of the more recent experiments (Aim, McClelland, 

and Schuiz, 1992). 
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There is a distinction, however, between the reward system in this 

experiment and other experiments. Other experiments made cash payments 

to participants at the conclusion of the experiment. In this experiment, 

prizes were on display throughout the experiment. With several prizes 

having substantially large fair market values, participants were aware that 

the possibility existed for sizeable rewards. This effect may have improved 

the likelihood of satisfaction of the dominance precept. 

The entire tax compliance process was handled on an individual 

participant basis. Participant incomes and tax liabilities were neither dis

cussed with other participants nor posted. By handling the compliance 

process in this manner, the precept of privacy was maintained. 
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Notes 

^Additional discussion related to the four precepts can be found in 
Smith (1976); Forsythe (1986); and Davis and Swenson (1988). 

^he IRS audits slightly more than 4 percent of taxpayers when face-
to-face examinations, letters requesting documentation, and notices inquiring 
about discrepancies are considered. See Brand (1994). 

^The charitable organizations selected to receive funds were the 
Policemen's and Firefighter's victims' funds. 

*A sample copy of the tax return can be found in the Appendix. 

^Three individuals agreed to participate, knowing that they would be 
audited for the appearance of detection. 

®For example, see Friedland, Maital, and Rutenberg (1978), in which 
subjects received a salary each month. In Aim, Jackson, and McKee 
(1992), subjects received a random amount of income, drawn from the inter
val 2.00-3.00 in increments of 0.25. 

F̂or more discussion concerning the role of dominance in an experi
mental setting, see Davis and Swenson (1988). 

®See Aim, McClelland, and Schuize (1992), where subjects typically 
earned between $15.00 and $25.00. 
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TABLE 4.1 
Participant Demographics 

Demographics 

Age 
Under age 25 
Age 25-50 
Over age 50 
Missing data 

Total 

Gender 
Male 
Female 
Missing data 

Total 

Income 
Under $25,000 
$25,000 to $50,000 
Over $50,000 
Missing data 

Total 

Education 
High school diploma 
College degree 
Some graduate study 
Missing data 

Total 

# Returns 

4 
34 

8 
1 

47 

22 
18 

7 

47 

11 
23 
11 

2 

47 

13 
22 
11 

1 

47 

Percentage 

9 
72 
17 

2 

100 

47 
38 
15 

100 

24 
48 
24 

4 

100 

28 
47 
23 

2 

100 
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TABLE 4.2 

Participant Incomes 

Participant # Income for the Evening 

i $ 1,500 
2 250 
3 5,590 
4 1,150 
5 930 
6 8,900 
7 24,000 
8 680 
9 760 

10 940 
11 2,160 
12 3,800 
13 1.240 
14 0 
15 770 
16 0 
17 780 
18 0 
19 0 
20 0 
21 600 
22 1 rOOO 
23 1'120 
24 1,020 
25 6,950 
26 "̂ '560 
27 

29 

36 

940 
28 1'"750 

0 
30 '•'''20 
3-1 4,500 
32 55,000 
33 4,260 
34 22,400 
35 1'210 

0 
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Table 4.2 

Continued 

Participant # Income for the Evening 

37 620 
38 1,600 
39 720 
40 4,340 
41 0 
42 400 
43 1,160 
44 1,070 
45 3,400 
46 4,710 
47 2,150 
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Gift 

TABLE 4.3 

Prize List 

Gift Certificates to restaurants (12) 
Fragrance Basket 
Tickets to an amusement park 
Cash gift 
Gift Certificate 
Golf Shirt 
Free Ski Rental 
Cash gift 
Cash gift 
Headphones 
Large Green Plant 
Compact Disc 
Photography Sitting 

(3 sets) 

Free Admission to a comedy club (2 sets) 
Belt Buckle 
Candy Bouquet 
Back Massager 
Oil Change 
Haircut 
Thirty day tanning 
Manicure 
Compact Discs 
Cordless Clock 
Toy Truck 
Flashlight 
Radio and Headphones 
Mini-flashlight 
Umbrellas (2) 
35mm Cameras (2) 
Electronic games (6) 

Value ($) 

225 
60 

150 
20 
25 
25 
50 
25 
20 
25 
40 
10 
30 
40 
25 
20 
35 
20 
15 
30 
20 
75 
50 
25 
10 
15 
10 
20 
40 

300 
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Table 4.3 

Continued 

Gifts Value ($) 

Mirror 25 
Toy 10 
Portable Television 150 
Boy's Bicycle 125 
Western Shirt 125 
Miscellaneous gifts (3) 50 
Patio Table, Chairs, & Umbrella 150 

Total (60 gifts) 2,090 
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CHAPTER V 

RESULTS 

Overview 

Tax compliance in this experiment is measured as the ratio of re

ported tax liability over the participants' actual tax liability. Actual tax 

liability is computed by multiplying each participant's actual income level, 

measured as the number of tickets received at the end of the gambling ses

sion, by the assigned tax rate. Thus, participants could choose between 

two forms of noncompliance: (1) they could underreport their income; or (2) 

they could understate their tax liability. Inspection of the results reported in 

Table 5.1 indicates that both alternatives were chosen. 

Table 5.1 summarizes the actual tax rate, income level, and reported 

tax liability of each participant in the experiment. As indicated in the Table, 

16 of the 47 participants underreported their true tax liability. None of the 

participants overstated their tax liability. Of the 16 underreporters, seven 

underreported their true income level (participants 1, 14, 16, 27, 28, 32, 

and 36), leading them to understate their actual tax liability by amounts 

ranging from 16.67 percent to 100 percent. Nine participants accurately 

reported their income level, but inaccurately computed their tax liability 

based on that income level (participants 3, 6, 7, 8, 25, 26, 34, 38, and 42). 

Two of the nine (participants 38 and 42) rounded down rather than up in 
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computing their tax liability. The remaining seven moved the decimal point 

on their actual tax rate one point to the left, paying six percent of their 

income level, for example, rather than 60 percent. It is not possible to 

accurately determine whether this behavior represents intentional or unin

tentional noncompliance. It is notable, however, that all seven participants 

who moved the decimal point to the left faced a tax rate of 40 percent or 

higher. If this type of noncompliance is unintentional, it is worth noting that 

the computational errors clearly are not randomly distributed by tax rate.̂  

Also evident from Table 5.1 is the fact that participants in this 

experiment are less compliant than are taxpayers generally.^ Although 

94.46 percent of all income is reported by participants in this study, only 

54.28 percent of taxes due are collected. Just under two-thirds (31 of 47) 

of the participants complied fully with the tax rules imposed in the experi

mental setting. These rules may suggest that participants are less con

cerned about the penalties incurred by those who are caught cheating rela

tive to taxpayers in the federal tax system.^ It also should be noted, 

however, that participants in this experiment faced much higher tax rates 

than do taxpayers In the federal tax system.* 

Summary Statistics 

Table 5.2 summarizes the mean compliance rates and income levels 

for participants in each tax rate bracket. Two observations are worth 
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noting. First, although the mean rate of compliance does not decrease 

monotonically as tax rates increase, compliance levels for participants in the 

highest three tax rate brackets are lower than those for participants in the 

lowest three brackets. Tax compliance is especially low for those 

participants in the 60 percent bracket. It also must be noted, however, that 

the income level appears to be higher, on average, for participants in the 

highest tax rate brackets. This is somewhat surprising given that tax rates 

were randomly assigned. 

Table 5.3 summarizes the mean tax rates and mean compliance rates 

for participants at different levels of income. Participants receiving 50 

tickets or less at the end of the gambling period paid almost 85 percent of 

their actual tax liabilities, compared with only 52.5 percent for participants 

receiving more than 50 tickets. It is interesting to note also that the former 

(more compliant) group was assigned an average tax rate of 30.9 percent, 

compared to 36.9 percent for the higher income participants. This provides 

further evidence that tax rates were not uniformly distributed across income 

levels in the experiment. 

Statistical Analysis 

Fisher Exact Probability Test-Compliant 
versus Noncompliant Participants 

The beginning point for statistically analyzing the results of the 

experiment is to determine whether the differences in observed compliance 
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levels noted above are sufficiently large as to be statistically significant. The 

Fisher exact probability test is well-suited for this purpose because it 

requires a two by two analysis and does not require large sample sizes. 

Table 5.4 summarizes the Fisher analysis of the difference in tax 

compliance between participants assigned tax rates of 10, 20, and 30 per

cent (low tax) and those assigned tax rates of 40, 50, and 60 percent (high 

tax). The Fisher exact probability test analyzes whether the distribution of 

compliant versus noncompliant participants differs across the two tax rate 

groups. The results indicate that it does not. The distribution of noncom

pliant participants does not appear to be significantly skewed toward the 

high tax rate group. 

Table 5.5 summarizes the results of a similar analysis of low versus 

high income participants. Participants with tickets numbering between zero 

and 50 are low income participants and those with tickets numbering be

tween 51 and 100 are high income participants. The results of the Fisher 

analysis indicate a marginally significant difference (p-value of 0.096), with 

a larger proportion of noncompliers among the high income group relative to 

the low income group. 

One concern in this analysis is that participants at the end points of 

the income distribution may have behaved differently than other participants 

in each income group. Recall that all participants were guaranteed a mini

mum endowment of five tickets, even if they lost all of their money at the 
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gaming events. These participants may have felt that, having already lost all 

of their money, it was unfair to assess an income tax on their minimum five 

ticket endowment. Likewise, since ticket distributions were capped at 100 

tickets, participants at the other end of the income scale may have felt that 

the truncation of their winnings was a form of taxation,^ and that taxing 

them yet again was excessive. Alternatively, participants at the two income 

extremes may have different risk preferences that also might have led them 

to behave differently from the other participants.® 

An analysis of the mean compliance rates for participants receiving 

the guaranteed minimum endowment of five tickets and participants re

ceiving the maximum 100 tickets compared to low and high income partici

pants is provided in Table 5.6. The mean compliance rate for each of the 

two extreme income groups is lower than the mean compliance rate for the 

comparable income group. Low income participants complied, on average, 

91.6 percent of the time. Participants with the minimum endowment had a 

mean compliance rate of 62.5 percent. High income participants complied, 

on average, 76.1 percent of the time. Participants with the maximum 

number of tickets had a mean compliance rate of 25 percent. 

Tables 5.7 and 5.8 summarize the results of Fisher analyses of these 

participants relative to other participants in their income groups. In Table 

5.7, low income participants are divided into those receiving the minimum 

endowment of five tickets and those receiving more than five, but less than 
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51, tickets. Again, these groups are analyzed to determine whether the 

distribution of compilers versus noncompliers differs significantly. With a 

p-value of 0.649, the results suggest that they do not differ. Similar results 

are obtained for the comparison of participants receiving 100 tickets versus 

other high income participants. Although five out of six of the 100 ticket 

participants were noncompliant, versus only two out of seven of the other 

high income participants, these differences are not quite sufficient to allow 

rejection of the null hypothesis of no difference in the distribution of 

compilers and noncompliers between the two groups. Note, however, that 

the p-value in this case is 0.103, indicating that the observed differences are 

very nearly statistically significant at the 0.10 level. 

Analysis of Variance-Comparing 
the Mean Compliance Rates 

The Fisher exact probability test compares the percentage of 

participants in a given group who were noncompliant to the percentage of 

noncompliant participants in another group. It does not measure, however, 

the degree of noncompliance. Two groups may have a similar proportion of 

noncompliers, yet different rates of compliance, if one group of noncom

pliers "cheats" more than the other. To test for possible differences in mean 

compliance levels, a two-way analysis of variance (ANOVA) is conducted. 

An ANOVA tests for the significance of the differences among sample 
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means. Nonsignificance suggests that the samples can be treated as having 

been drawn from populations having the same mean. 

In this two-way ANOVA, participants are classified into four groups, 

based on assigned tax rates and income levels: low tax, low income (LTLI), 

low tax, high income (LTHI), high tax, low income (HTLI), and high tax, high 

income (HTHI). The distribution of tax returns by group is summarized in 

Table 5.9. The null hypothesis being tested is that the four groups have 

equal mean rates of tax compliance. The results are summarized in Table 

5.10. The F ratio, the comparison of the mean square variances of the 

terms, is 5.17, with a p-value of 0.0039. The significance at the 0.01 level 

suggests that the null hypothesis of equal means cannot be accepted. The 

mean rate of tax compliance for at least one of the four groups is not equal 

to the mean rate of compliance for the other groups. 

Comparing the four tax compliance means (see Table 5.9), it is clear 

that the "outlier" group is the HTHI group. The other three groups, LTLI, 

HTLI, and LTHI, have tax compliance means of approximately 85 percent. 

The fourth group, HTHI, has a tax compliance mean of only 33 percent. A 

statistical contrast of the four tax compliance means confirms the significant 

differences between the four means. The results are displayed in Table 

5.11. The contrast is made using the formula 

Estimate = (Mean 1 - Mean 2). (5.1) 
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The standard error is calculated using the formula 

SE = SQRT[MSE(1/n1 + l/n2)]; (5.2) 

where SE is the standard error; SORT is the square root; MSE is the mean 

square error; and n is the number of observations. 

The difference in compliance levels between low and high tax rate 

groups for high income participants is significant at the 0.025 level, with a 

p-value of 0.0108. Similarly, the difference in compliance levels between 

low and high income groups for high tax rate participants is significant at the 

0.01 level, with a p-value of 0.0012. These results suggest that high tax 

rates and high income levels are associated with tax noncompliance. 

The two-way ANOVA also is used to investigate the existence of 

interaction effects between tax rate and income level. The existence of 

interaction between the factors distorts the true interpretation of the main 

effects of tax rate and income level (Bremer, 1990). In the absence of 

interaction, for example, the effects of tax rate changes, on average, are the 

same over all levels of income. The reverse also would be true. The mean 

effects on compliance of a change in income level, on average, would be the 

same over all levels of tax rate. The interaction term in the ANOVA is 

significant at the 0.025 level, with a p-value of 0.0232. Thus, the effect on 

compliance of a change in the tax rate is dependent on the income level. 
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Vice versa, the precise effects of a change in income level differ depending 

on the participant's tax rate. Table 5.10 reports the estimation results. 

A graphic assessment of the interaction is plotted in Figure 5.1. The 

mean rates of compliance are plotted on the vertical axis. Low versus high 

tax rate means are plotted on the horizontal axis (labeled as line 1). Low 

versus high income level means are also plotted on the horizontal axis 

(labeled as line 2). if no interaction exists, the two lines will be parallel. The 

two lines are not parallel, suggesting the existence of interaction. 

Regression Analysis 

Significant differences in mean compliance rates between groups and 

the existence of significant interaction between tax rate and income level 

suggest that more sophisticated analysis is necessary. To further investi

gate the relationship between tax compliance, tax rate, and income level, 

multiple regression analyses test for equality of slopes and nonlinearity in the 

relationships. The following section discusses the results of these analyses. 

Different Intercepts and Slopes 

A multiple regression analysis tests for differences in the intercepts 

and slopes among the four participant groups. Differences in the intercept 

terms are determined by the use of qualitative variables. Three qualitative 

variables model the four groups. Differences in the slopes of the regression 
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planes are determined by interaction terms. The three quantitative variables 

are allowed to Interact with each of the two independent variables, tax rate 

and income level. The result is a multiple regression model with 12 terms, 

that takes the form: 

TAX COMPLIANCE = bo -F bJAX RATE -I- bjINCOME LEVEL -h 

bgLTLI + b4LTHI + bgHTLI + b6(LTLI x TAX RATE) 

+ b7(LTHI X TAX RATE) -I- b8(HTLI x TAX RATE) + 

b9(LTLI X INCOME LEVEL) + bio(LTHI x INCOME LEVEL) 

+ bii(HTLI X INCOME LEVEL). (5.3) 

The coefficients bg - bg indicate changes in the intercept term repre

sented by bo- The coefficient bo represents the intercept term for the HTHI 

group. If the intercept term of at least one other group, LTLI, LTHI or HTLI, 

differs from HTHI, it will be reflected by a numeric value other than zero for 

one of the coefficients, bg - bg. Significant differences are determined by the 

p-values associated with the coefficients. 

The coefficients bg - bg and bg - b^ indicate changes in the slopes of 

the variables, tax rate and income level, respectively. The coefficients b, 

and bz represent the slopes attributable to tax rate and income level for the 

HTHI group. If the slope(s) of at least one of the other three groups differs 

from HTHI, it will be reflected by a numeric value other than zero for one of 
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the coefficients, bg - b,,. Significant differences, again, will be represented 

by the associated p-values. 

The regression results, reported in Table 5.12, suggest that the inter

cepts and slopes of the four groups are not the same. With regard to the in

tercept terms, the results suggest that differences exist between groups 

HTHI and LTLI; that is, the mean level of compliance differs at least between 

participants in these two groups. The p-value for b^ is 0.0225. More impor

tant, two of the interaction terms are significant. This suggests that the 

effects of changes in income level on compliance are not consistent across 

the four income groups. In particular, the effects of changes in income level 

on compliance appear to differ between the LTLI and HTHI groups as well as 

between the HTLI and HTHI groups. The p-values for bg and b,, are 0.0289 

and 0.0405, respectively. The null hypothesis of no difference in the slopes 

cannot be supported. 

Nonlinear Regression 

The statistical tests conducted thus far suggest that the relationship 

between tax rates, income level, and tax compliance is complex. Not only 

does the mean level of compliance differ across the four groups, but so do 

the effects of changes in tax rates and income. Moreover, the ANOVA 

results suggest that the effects of changes in tax rates and income levels on 

noncompliance are interactive, so that simultaneous increases in these two 
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variables have multiplicative, rather than additive effects on noncompliance. 

The results of the multiple regression suggest that differences exist in the 

slopes of the four regression surfaces. 

Together, these results suggest that the relationship between tax 

compliance, tax rate, and income level-at least among the participants in 

this experiment-may be nonlinear. The results from a quadratic regression 

(results not reported) suggest that these relationships are nonlinear. To 

specify an accurate model of the relationships, a nonparametric procedure, 

distance weighted least squares (DWLS) smoothing, is used. DWLS smooth

ing fits a surface through a set of points using a least squares approach. 

Unlike smoothing procedures that use a linear or low order polynomial 

model, the DWLS smoothing procedure fits a surface that is allowed to flex 

locally to better fit the data. The amount of flex is controlled by a tension 

parameter. Every patch on the surface requires four weighted multiple 

regressions on all the data points. This method uses an algorithm sug

gested by Maclain (1974). The result is a locally weighted three-dimensional 

surface. The relationships suggested by the nonparametric smoothing are 

graphically illustrated in Figure 5.2. 

It is evident that the relationships are nonlinear. The highest 

compliance rates are noted at the middle tax rates and income levels. The 

extreme levels of the variables, the lowest and highest tax rates and income 

levels, are associated with greater noncompliance. Participants with very 
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low tax rates and very low income levels are relatively noncompliant. The 

extreme levels of tax rates and income appear most susceptible to 

interaction effects. Very high tax rates and very low income levels, as well 

as very high tax rates and very high income levels, are moderately 

compliant. Very low tax rates and very high income levels, however, appear 

to be very compliant. 

As suggested by the shape of the nonparametric graph, tax rate, in

come level, and the interaction terms are considered to the fourth power in a 

polynomial regression. The resulting model contains 22 variables. Use of a 

forward selection procedure allows the computer to consider variables meet

ing the required level of significance. Forward selection begins with a model 

that has no variables. The procedure considers the partial F statistics and 

adds variables to the model until no variable meeting the required level of 

significance is left outside the model. Using a 0.05 required level of 

significance, the forward selection procedure results in a model that takes 

the form: 

TAX COMPLIANCE = bo + b l̂NCOME LEVEL -F b2TAX RATE^ + 

bgTAX RATE* -f b4(TAX RATE x INCOME LEVEL )̂ -F 

b5(TAX RATE^ x INCOME LEVEL*). (5.4) 
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The estimated parameters and other summary statistics of the polynomial 

are presented in Table 5.13. As indicated by the forward selection pro

cedure, all five variables are statistically significant. The model has an R-

square value of 0.52. 

The relationship described by the polynomial regression model is 

graphically illustrated in Figure 5.3. Notice, first, the similarities between 

this graph and the graph depicting the nonparametric smoothing procedure. 

Tax compliance appears to be the highest for the middle tax rates and the 

middle income levels. At the very low and high extremes of both variables, 

tax compliance decreases. The exception appears to be very low tax rates 

and very high income levels. The compliance level at this extreme approxi

mates tax compliance levels at the middle tax rates and income levels. 

Conclusion 

The results of this tax compliance experiment lead to interesting 

implications about the relationship between tax rates, income levels, and tax 

compliance. With regard to tax rates, the results suggest that although the 

percentage of participants who were noncompliant did not differ statistically 

across tax rate groups broadly defined, the average level of noncompliance 

(i.e., the amount by which participants "cheated") was quite different for 

participants in high tax rate groups. Thus, the results are consistent with 

the hypothesis that noncompliance increases as tax rates increase, although 
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the relationship between these variables is nonlinear so that the largest 

reactions are observed at the highest tax rates. 

The results with regard to the impact of changes in income level on 

tax compliance are more complex. Although it is true that both the 

percentage of compilers and the average level of noncompliance were higher 

for higher income participants, interpretation of these results is compounded 

by the apparent nonlinearity of the relationship between income and tax 

compliance and the interactive effects of tax rates and income level on 

compliance. 

In general, the results indicate that, consistent with the second 

hypothesis, tax compliance increases with income at low to moderate tax 

rates. As tax rates increase, however, the relationship between income level 

and tax compliance becomes substantially nonlinear; tax compliance 

increases with income level at low tax rates and low income levels and 

decreases thereafter. When tax rates and income levels are both high, tax 

compliance drops off significantly, reflecting the strong interaction effects of 

these two variables. 

Caution must be exercised in the interpretation of these results. The 

truncation of ticket distribution at 100 may have impacted the results. Al

though the Fisher exact probability test supported the null hypothesis of no 

difference, the difference in noncompliance between the 100 ticket partici

pants and other high income participants was nearly significant (p-value of 
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0.103). The interpretation of these results is difficult. First, the test result 

was not significant. Second, these participants were inadvertently assigned 

the highest mean tax rates of all participants. Thus, if they truly are more 

noncompliant than other high income participants, it may be due to the 

higher tax rates rather than to differences in risk aversion or feelings of 

inequity.^ At any rate, these potential differences may cast doubt on the 

conclusion that the relationship between income level and tax compliance is 

nonlinear. 

97 



Notes 

^One noncompliant participant understated actual income and the tax 
liability due on the income reported. 

^Voluntary Federal income tax payments approximate 83 percent of 
the total income tax that is owed. See Richardson (1994). 

^This would not be particularly surprising given that all participants 
were informed that the audit risk was 5 percent, and that audits would be 
conducted randomly. Although this risk is comparable to the total audit rate 
reported by the IRS for recent years, studies have shown that many tax
payers perceive their rate of detection to be much higher. Given that the 
IRS uses a discriminant function to select tax returns for audit, the risk of 
detection for certain kinds of noncompliance, e.g., overstating deductions, 
may in fact be much higher. 

*Although marginal rates in 1980 and prior years reached 70 percent, 
average rates (i.e., tax liability divided by actual income) peaked at about 33 
percent for the highest income taxpayers even in those years (Ricketts, 
1990). In contrast, approximately one-fourth of the participants in this 
study faced average tax rates of either 50 or 60 percent. 

^Participants were not informed of the truncation. It is possible that 
some participants discerned that a truncation occurred by a visual 
comparison of tickets received. 

®Risk aversion was not tested in this experiment. 

^A tax rate effect may be the most likely explanation given that 
participants were not informed that their compensation was capped at 100. 
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TABLE 5.1 

Tax Compliance Calculation Results 

Participant 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Actual Reported 
Income Income 

35 
9 

100 
27 
23 

100 
100 

18 
20 
23 
48 
80 
29 

5 
20 

5 
20 

5 
5 
5 

16 
24 
27 
25 

100 
96 
23 
39 

5 
28 
94 

100 
90 

100 
30 

20 
9 

100 
27 
23 

100 
100 

18 
20 
23 
48 
80 
29 

0 
20 

0 
20 

5 
5 
5 

16 
24 
27 
25 

100 
96 
20 
35 

5 
28 
94 

100 
20 

100 
30 

Tax 
Rate 

0.1 
0.2 
0.6 
0.1 
0.2 
0.4 
0.5 
0.6 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.2 
0.3 
0.4 
0.5 
0.1 
0.2 
0.3 
0.4 
0.5 

Tax 
Liability 

4 
2 

60 
3 
5 

40 
50 
11 

2 
5 

14 
32 
15 

3 
2 
1 
6 
2 
3 
3 
2 
5 
8 

10 
50 
58 

5 
12 

2 
14 

9 
20 
27 
40 
15 

Reported 
Liability 

2 
2 
6 
3 
5 
4 
5 
2 
2 
5 

14 
32 
15 
0 
2 
0 
6 
2 
3 
3 
2 
5 
8 

10 
5 
6 
4 

10 
2 

14 
9 

20 
6 
4 

15 

Tax 
Compliance 

0.500 
1.000 
0.100 
1.000 
1.000 
0.100 
0.100 
0.182 
1.000 
1.000 
1.000 
1.000 
1.000 
0.000 
1.000 
0.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
0.100 
0.103 
0.800 
0.833 
1.000 
1.000 
1.000 
1.000 
0.222 
0.100 
1.000 

99 

/ • 



r̂' ¥ 
mtm 

Participant 
Number 

TABLE 5.1 

Continued 

Actual Reported 
Income income 

Tax 
Rate 

Tax 
Liability 

Reported 
Liability 

Tax 
Compliance 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

5 
17 
36 
19 
91 
5 
12 
28 
25 
72 
99 
47 

0 
17 
36 
19 
91 
5 
12 
28 
25 
72 
99 
47 

0.1 
0.2 
0.1 
0.3 
0.1 
0.2 
0.3 
0.4 
0.5 
0.3 
0.4 
0.5 

1 
3 
4 
6 
9 
1 
4 
11 
13 
22 
40 
24 

0 
3 
3 
6 
9 
1 
3 
11 
13 
22 
40 
24 

0.000 
1.000 
0.750 
1.000 
1.000 
1.000 
0.750 
1.000 
1.000 
1.000 
1.000 
1.000 

Totals 1930 1823 678 368 
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TABLE 5.2 

Mean Income and Compliance by Tax Rate 

Tax Rate 

10% 
20% 
30% 
40% 
50% 
60% 

n 

9 
9 
8 
8 
8 
5 

Mean Income 

38.22 
25.44 
40.88 
55.25 
45.50 
44.80 

Mean Tax Compliance 

80.56% 
86.67% 
85.06% 
77.50% 
77.50% 
27.66% 
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TABLE 5.3 

Mean Tax Rate and Compliance for Low and High Income 

Income n Mean Tax Rate Mean Tax Compliance 

5-50 34 30.88% 84.75% 

51-100 13 36.92% 52.50% 
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TABLE 5.4 

Compliance Behavior for Low versus High Tax Returns 

Number of Returns TAX 
Percentage of Returns COMPLIANCE 

Noncompliance Compliance 

TAX RATE Low ̂  

High 

8.00 
17.00% 

8.00 
17.00% 

18.00 
38.00% 

13.00 
28.00% 

Fisher's Exact Test (2-tail) 
Prok 
0.758 
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TABLE 5.5 

Compliance Behavior for Low versus High Income Level Returns 

Number of Returns TAX 
Percentage of Returns COMPLIANCE 

Noncompliance Compliance 

INCOME LEVEL Low 

High 

9.00 
19.00% 

7.00 
15.00% 

25.00 
53.00% 

6.00 
13.00% 

Fisher's Exact Test (2-tail) 
Pm^ 
0.096 
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TABLE 5.6 

Mean Tax Rate and Compliance for Income Level 

Income 

5 

6- 50 

51- 99 

100 

n 

8 

26 

7 

6 

Mean Tax Rate 

37.50% 

28.85% 

31.43% 

43.33% 

Mean Tax Compliance 

62.50% 

91.60% 

76.07% 

25.00% 
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TABLE 5.7 

Compliance Behavior for Low Income Level Returns 

Number of Returns TAX 
Percentage of Returns COMPLIANCE 

Noncompliance Compliance 

INCOME LEVEL 

Low 

3.00 
9.00% 

6.00 
17.00% 

5.00 
15.00% 

20.00 
59.00% 

Fisher's Exact Test (2-tail) 
Prob 
0.649 
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TABLE 5.8 

Compliance Behavior for High Income Level Returns 

Number of Returns TAX 
Percentage of Returns COMPLIANCE 

Noncompliance Compliance 

INCOME LEVEL High ' 

100 

2.00 
16.00% 

5.00 
38.00% 

5.00 
38.00% 

1.00 
8.00% 

Fisher's Exact Test (2-tail) 
Prob 
0.103 
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TABLE 5.9 

Tax Returns by Subset 

Number of Returns 
Mean Compliance 
Percentage of Returns 

INCOME 
LEVEL 

Low High 

TAX RATE Low 

High 

21.00 
83.97% 
45.00% 

13.00 
86.00% 
28.00% 

5.00 
84.44% 
10.00% 

8.00 
32.54% 
17.00% 
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TABLE 5.10 

Estimation Results for ANOVA Model 

Source 

Model 
Error 
Corrected 

Total 

DF Sum of Mean Square 

Square 

3 
43 

46 

1.8100 
5.0185 

6.8285 

0.6033 
0.1167 

F Value Pr > F 

5.17 0.0039 

R-square 

Root MSE 

0.2651 

0.3416 

Tax Compliance Mean 0.7583 

Source DF Type I SS Mean Square F Value Pr > F 

TAX RATE 
INCOME LEVEL 
TAX RATE X 

INCOME LEVEL 

1 
1 

1 

0.3943 
0.7685 

0.6471 

0.394 
0.7685 

0.6471 

3.38 
6.58 

5.54 

0.0730 
0.0139 

0.0232 
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TABLE 5.11 

Contrasts of Group Tax Compliance Means 

Parameter Estimate t for HO: 
Parameter = 0 

Pr > !t| 

L vs H Tax for Low Income 
L vs H tax for High Income 
L vs H Income for Low Tax 
L vs H Income for High Tax 

0.0203 
0.5190 
0.0047 
0.5346 

-0.17 
2.66 
-0.03 
3.48 

0.8669 
0.0108 
0.9779 
0.0012 
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TABLE 5.12 

Estimation Results for Regression Model Testing for Different Slopes 

Analysis of Variance 

Source DF Sum of Mean Square 

Squares 

F Value Pr > 

Model 
Error 
C Total 

11 3.5994 
35 3.2229 
46 6.8285 

0.3272 
0.0923 

3.547 0.0021 

R-square 0.5271 

Adjusted R-square 0.3785 

Root MSE 

Tax Compliance Mean 

Variable 

Intercept 
TAX RATE 
INCOME LEVEL 
LTLI 
LTHI 
HTLI 
LTLI X TAX RATE 
LTHI X TAX RATE 
HTLI X TAX RATE 
LTLI X 

INCOME LEVEL 
LTHI X 

INCOME LEVEL 
HTLIx 

INCOME LEVEL 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

0.3037 

0.7583 

Parameter 

Estinrtate 

4.4218 
-1.7931 
-0.0335 
-3.8926 
-1.5644 
-2.3303 
2.5350 

-1.0774 
-0.9200 

0.0412 

0.0174 

0.0388 

Standard 

Error 

1.6177 
1.3373 
0.0170 
1.6308 
2.4057 
1.7281 
1.5865 
2.2558 
1.7725 

0.0181 

0.0243 

0.0182 

t for HO: 

Parameter = 0 

2.733 
-1.341 
-1.966 
-2.387 
-0.650 
-1.348 
1.598 

-0.478 
-0.519 

2.278 

0.716 

2.128 

Pr > |t| 

0.0098 
0.1886 
0.0573 
0.0225 
0.5198 
0.1862 
0.1191 
0.6359 
0.6070 

0.0289 

0.4789 

0.0405 
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TABLE 5.13 

Estimation Results for Nonlinear Regression Model 

Analysis of Variance 

Source DF Sum of Mean Square 
Squares 

F Value Pr > F 

Model 
Error 
C Total 

5 3.5607 
41 3.2677 
46 6.8285 

0.7122 
0.0797 

8.935 0.0001 

R-square 0.5215 

Adjusted R-square 0.4631 

Root MSE 0.2823 

Tax Compliance Mean 0.7583 

Variable 

Intercept 
INCOME LEVEL 
TAX RATE^ 
TAX RATE* 
TAX RATE X 
INCOME LEVEL^ 
TAX RATE^ X 
INCOME LEVEL* 

DF 

1 
1 
1 
1 

1 

1 

Parameter Estimates 

Parameter 
Estimate 

0.5112 
0.0103 
4.0837 

-12.4122 

-6.698E-6 

7.268E-8 

Standard 
Error 

0.1274 
0.0035 
1.4484 
4.1163 

0.0000 

0.0000 

t for HO: 
Parameter = 0 

4.013 
2.888 
2.819 

-3.015 

-2.977 

2.080 

Pr > |t| 

0.0002 
0.0062 
0.0074 
0.0044 

0.0049 

0.0438 
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Interaction Plot 
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FIGURE 5.2 

Graph of DWLS Smoothing 
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FIGURE 5.3 

Graph of Polynomial Regression 
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CHAPTER VI 

CONCLUSION 

Introduction 

This research attempts to simulate, in a laboratory environment, the 

decisions that taxpayers face during the tax compliance process. The early 

application of deterrence theory to taxpayer compliance predicted that tax

payers would make compliance decisions that would maximize the benefits 

and minimize the costs associated with tax compliance. Using the basic 

economics-of-crime theory applied by Allingham and Sandmo (1972) as a 

foundation for this experiment, the development of the hypotheses centers 

on the economic aspects of the tax compliance decision. The design of the 

experiment, then, incorporates: (1) the economic variables of the basic 

economics-of-crime model as applied to tax compliance; and (2) the basic 

precepts of laboratory research. First, the economic variables of the basic 

economics-of-crime model are: (1) the probability of detection, (2) the 

penalty rate for detected noncompliance, (3) the tax rate, and (4) the income 

level. The probability of detection and the penalty rate were fixed at realistic 

levels in this experiment: the probability of detection at five percent and the 

penalty rate at 100 percent of the tax deficiency. The tax rate ranges from 

10 to 60 percent, in 10 percent increments. Income levels were dependent 

on the participants' skills at the games of chance. Tax rates were randomly 
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assigned to participants regardless of their incomes in an effort to separately 

analyze tax rate and income level effects on the tax compliance decision. 

Second, the basic precepts of laboratory research are: (1) saliency, 

(2) nonsatiation, (3) dominance, and (4) privacy. First, in this experiment, 

subjects paid their own money to participate in games of chance. Each par

ticipant acquired wealth in direct relationship to their skills at the games. 

Saliency requires that the subjects were aware of and participated in the 

experiment under the precept that their rewards were directly related to their 

actions. Second, the opportunity to accumulate wealth also satisfied the 

nonsatiation precept, the idea that subjects prefer more to less of the re

wards. There were no announced constraints on income accumulation. 

Third, dominance requires that the quantity and value of the rewards be 

sufficient to overcome boredom or difficulty participants may encounter in 

the experiment. The number (60) and the value ($2,090) of the prizes in 

this experiment suggest that, for the effort expended by the participants, 

dominance was satisfied. The tax reporting process allowed participant 

privacy to be maintained. Tax rates and income levels were not disclosed. 

The number of tickets remaining after payment of the tax liability was not 

disclosed. Only the awarding of the prizes was public. 
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Experimental Results 

Tax Rates and Compliance 

The results of the experiment suggest that tax rate is a significant 

determinant of tax compliance. A regression analysis indicates that the rela

tionship is negative. As tax rates increase, tax compliance decreases. A 

polynomial regression, using higher order terms, indicates that the functional 

relationship between tax compliance and tax rates also is curvilinear. At a 

given income level, tax compliance appears to generally increase as tax rates 

increase from low to moderate levels. Once the tax rate moves into the 

higher rates, 40 to 60 percent, tax compliance decreases. When high 

income levels and high tax rates interact, tax compliance decreases dra

matically. The interaction between high tax rates and high income levels 

appears to result in significantly greater noncompliance. 

The relationship between tax rate and tax compliance as predicted by 

the first hypothesis is: 

H I : As the income tax rate increases, individual taxpayers will 
decrease their compliance behavior. 

At moderate to high income levels, 40 to 100 tickets in this experiment, par

ticipants did become increasingly noncompliant as tax rates increased. This 

result is consistent with the hypothesis. However, at low income levels of 

five to approximately 40 tickets, participants are noncompliant at low tax 
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rates, moderately compliant at moderate tax rates, and noncompliant again 

as tax rates approach levels of 50 and 60 percent. This result is not 

completely consistent with the hypothesis. 

Income Level and Compliance 

The experimental results suggest that income level also is a significant 

and negative determinant of tax compliance. The polynomial regression indi

cates that the relationship between income level and tax compliance is also 

nonlinear. This result partially supports the second hypothesis: 

H2: As income increases, individual taxpayers will increase their 
compliance behavior at a given tax rate. 

At a given tax rate, tax compliance increases as income levels 

increase from low to moderate levels. At very low tax rates, 10 to 20 

percent in this experiment, compliance continues to increase as income 

levels increase. This result is consistent with the hypothesis. Beyond 

Income levels between 40 to 50 tickets in this experiment, however, when 

paired with tax rates of 30 percent or more, tax compliance begins to 

decrease rather sharply. The interaction effect between income level and 

tax rate causes a dramatic decrease to occur at high tax rates. This result is 

not consistent with the hypothesis. 

119 

^ V 



In considering explanations for this outcome, three specific possi

bilities are worthy of note. First, due to the nature of the experiment, 

participants may have exhibited less risk aversion than taxpayers on aver

age. Games of chance involve risk, by definition. Though the amount of 

real money required to participate is nominal, some risk averse individuals 

may have viewed the games as too risky. Moreover, participants with very 

low and very high incomes in this experiment were especially risk seeking. 

On average, then, the composition of the subject pool may have been more 

risk seeking than the general taxpaying population. The absence of any 

measurement of participant risk aversion prohibits further comment on this 

issue. 

Second, the truncation of income, when combined with high tax 

rates, may have been perceived as a form of taxation. Participants with 

income capped at 100 tickets and a 60 percent tax rate would have only 40 

tickets of after-tax wealth. After-tax wealth for all participants, based on 

payment of true tax liabilities, would have been 27 tickets. Participants may 

have perceived a tax at two levels. On the other hand, if participants faced 

no contraint on income, the perception of after-tax wealth might have been 

different. The tax assessment would remain proportionate, but the amount 

of after-tax wealth would have been larger relative to other participants. 

Third, the income range in the experiment may not have been suf

ficiently large to permit the effects of diminishing marginal utility to be 
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measured. An income range between five and 100 tickets may have been 

perceived as a low Income range. The use of actual dollar values, rather 

than tickets, may have changed the participants' perspective. Some par

ticipants accumulated very large, dollar-value, income levels.̂  

Contributions 

This experimental research makes two contributions to current 

research on taxpayer compliance. First, the experiment is uniquely designed 

to create a realistic environment in which participants must make a tax com

pliance decision. Participants paid their own money for the opportunity to 

earn additional income, dependent on their skills at games of chance. The 

dollar value of the prizes provided was sufficient to encourage the par

ticipants to make realistic decisions concerning the accumulation of wealth 

and tax compliance. The participants were informed of the probability of 

detection, as well as associated penalties, for noncompliance. The environ

ment was well-suited for an economic decision. 

The second, and the more significant, contribution is the separation of 

the tax rate and income level effects on taxpayer compliance. The progres

sive nature of the federal tax system prohibits the separation of the two 

effects in analyses of archival data. Changes in the tax rate structure that 

occur with some revenue acts offer one time opportunities for evaluation of 

the separate effects of the two variables. However, time-series analyses 
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cannot successfully control all variables other than the variables of interest. 

This experimental study provides an opportunity to separate and analyze the 

effects of the two variables. An experimental design permits the researcher 

to control specified variables. 

Limitations 

Several limitations associated with this research require recognition. 

First, the risk aversion of the participants has not been measured. The 

nature of the experimental task, games of chance, may have built into the 

experiment a selection bias. Individuals who were less risk averse than the 

general population may have responded to the invitation to participate. The 

possible selection bias suggests that generalization of the experimental re

sults to larger populations is limited. 

Second, the income limitations may be a cause for concern. Some 

participants who lost all of their income at the games of chance may have 

misunderstood the tax reporting requirements. These participants elected 

not to report the minimum five ticket endowment, believing no tax liability 

existed. Other participants reported the minimum endowment of five tic

kets. The previous loss of all income at the games of chance, however, may 

have Influenced these participants to retain the five tickets by means of 

noncompliance. The truncation of income for high income participants may 

have influenced the participants' compliance decisions as well. The 
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truncation process may have been perceived as an informal taxation. The 

formal process of taxation may have prompted participants to maximize their 

Income through noncompliant behavior. 

Finally, the sample size of the experiment is small. Participants 

completed and filed 47 tax returns. Both statistical analyses and generali

zations are limited by a small sample size. 

Future Research 

Both the contributions and the limitations of this experiment suggest 

future research. First, the separation of tax rate and income level is a major 

contribution to research. A replication of this experiment, with a larger 

sample size, would provide an opportunity to: (1) confirm the relationship 

between tax rate, income level, and tax compliance; and to (2) generalize to 

the larger population. The relationship between income level and tax com

pliance suggested by the experimental results should be verified. 

Second, it appears that future research of this nature should incor

porate a measurement of participant risk aversion. Risk aversion is an in

tegral variable in the analysis of diminishing marginal utility. The categor

ization of participants as risk averse, risk neutral, and risk seeking would 

provide additional insight into compliance behavior. 

Third, the experimental design used in this research could be adapted 

to incorporate the effects on tax compliance of the provision of a public 
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good. The question to be Investigated is whether taxpayers will agree to be 

taxed in exchange for the benefits of a public good provision. Efficient 

allocation of resources is problematic due to the existence of free riders. 

Once the public good has been provided, no one can be excluded from en

joying its benefits. Taxpayer response to the provision of a public good may 

be distorted by fears of inequitable taxation, due to the free rider problem. 

Experimental tests of public goods theories have been conducted (Kim and 

Walker, 1984). The next step is to incorporate issues of tax compliance. 
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Notes 

^One participant (32) accumulated $55,000 during the evening. 
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SAMPLE TAX RETURN 

CASINO NIGHT TAX RETURN 

1. Please enter the amount of your winnings 
for this evening 

2. Your tax rate is .10 

3. Your tax liability will be 

mmsmmmm 
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