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ABSTRACT

SERVING TWO MASTERS: THE ROLE FOR TAX PRACTITIONERS

This thesis explores the extent to which tax practitioners can be involved in 

eliciting more truthful reporting from taxpayers. The proposed tax agency strategy consists 

of establishing standards and specifying practitioners’ responsibilities concerning their 

investigation of taxpayers’ financial affairs. The enforcement mechanism is 

operationalized by having the tax agency strategically choose a new policy variable, the 

required level of practitioner investigation. A game-theoretic model is used to study the 

effects of this policy on taxpayers’ hiring, communication, and reporting decisions, and 

on the tax agency’s expected tax revenue.

A major characteristic of the model is that taxpayers’ compliance strategies involve 

a trade-off between their desire to engage in tax evasion and minimization. This thesis 

distinguishes between these two activities and the differential costs associated with them, 

and captures taxpayers’ incentives to hire practitioners. Practitioners can help taxpayers 

minimize by resolving their uncertainty about their tax rate. However, practitioners reduce 

taxpayers’ incentives to evade by investigating the level of income communicated to them. 

An important feature is the modelling o f the information asymmetry between the taxpayer 

and the practitioner. Despite the possibility that evasion may be discovered, taxpayers may 

still consult the practitioner, due to the offsetting gains from minimization and potential

iv
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savings of the expected tax agency audit costs.

The analysis demonstrates that the tax agency can, under most circumstances, 

affect the equilibrium proportion of taxpayers who hire practitioners as well as these who 

lie about their level of income. The tax agency, therefore, chooses the optimal levels of 

evasion and minimization that determine its expected revenue.

In equilibrium, the level of evasion need not be zero. Eliminating evasion may not 

be desirable because the required level of practitioner investigation will affect the level 

of minimization. Also, the expected taxes, penalties, and interest charges collected from 

evaders must be greater than the expected cost o f auditing taxpayers. Therefore, the tax 

agency must trade off the levels of evasion and minimization. The model thus implies that 

there exists an optimal shifting of the burden o f tax enforcement to the private sector.

v
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CHAPTER 1

INTRODUCTION

l.± Opening Remarks

One o f the tax agency’s1 stated primary objectives is to "encourage and achieve 

the highest possible degree of voluntary compliance in accordance with the tax laws and 

regulations" (American Bar Association Commission on Taxpayer Compliance [1987]). 

However, a significant amount of taxable economic activity in Canada and in the United 

States, among other countries, remains untaxed.2 This problem has been attributed, in part, 

to "taxpayer error or to unfamiliarity with tax laws, but to some extent payment o f tax is 

knowingly evaded" (Canada, Auditor General’s Office [1990, 555]). Although it is 

difficult to measure the extent of evasion, studies indicate that the underground economy 

seems to constitute from 2 to 10 percent of the GNP in most Western-style industrialized 

economies (Cowell [1990, 24]). In Canada, the most recent estimate reported by Statistics 

Canada is that the estimated size of the Canadian underground economy is approximately 

$18.5 billion or 2.7 percent of gross domestic product (Reuter News Service-Canada 

[1994]). In the U.S., the IRS Commissioner has estimated that the 1992 tax gap, the 

difference between taxes owed as assessed by the IRS auditors and tax receipts based on

‘The term "tax agency" is used to refer to the administrative and enforcement body: 
for example, Revenue Canada, Taxation (hereafter RCT) in Canada, and the Internal 
Revenue Service (hereafter IRS) in the U.S.

2This thesis focuses mainly on the Canadian and U.S. tax systems. The author does 
not attempt to specifically model the tax structure o f a particular jurisdiction; however, 
the general model presented may encompass some o f the features o f the tax system of a 
specific country, in particular, Canada.

1
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2

voluntary reporting, was $119 billion3 (Hershey Jr. [1993, B3]). Different concept 

definitions and methods are adopted in computing estimates about taxpayer 

noncompliance. The magnitude of these estimates may be over- or understated because 

o f measurement problems but, nevertheless, they provide evidence that the study o f tax 

compliance and enforcement is an important area o f research since even the modest 

estimates are not trivial in their implications for the taxing authorities.4

The extent to which tax practitioners affect taxpayer compliance is an issue of 

interest to both researchers and taxing authorities. Researchers have only recently 

concentrated on analyzing the role of tax practitioners in the compliance and enforcement 

process, including the various services that they provide, the factors which affect 

taxpayers’ demand for their services, and the impact that practitioners may have on 

taxpayer compliance. Although studies have demonstrated that practitioners play an 

important role, results from these studies (empirical and theoretical) indicate that they 

have an ambiguous effect on compliance and on tax agency revenues (e.g., Klepper, 

Mazur, and Nagin [1991], Klepper andNagin [1989], Reinganum and Wilde [1991], and 

Erard [1993]).

The main purpose o f this thesis is to develop and analyze a tax agency strategy 

which focuses on the potential contribution of practitioners in fostering compliance. This 

proposed strategy is described further below.

1.2 Defining Taxpayer Compliance

A fundamental issue in tax compliance research is the meaning of the term

3Note that, according to the article, this amount does not include income from illegal 
activities such as drug dealing.

4For recent studies in Canada on tax evasion and the underground economy, see 
"Survey o f Canadian Attitudes Towards Taxation" (KPMG [1994]) and "Report on the 
Underground Economy in Ontario, 1993-94" (Ontario, Legislative Assembly [1994]).
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compliance. The NAS panel5 (Roth et al. [1989, 2]) adopted the following definition

which will be utilized in this thesis:6

Compliance with reporting requirements means that the taxpayer 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.

There are two major implications of interest to this definition: first, noncompliance 

constitutes over- and underreporting of income, both of which may be deliberate 

(conscious acts of intentional noncompliance with tax laws) or may be due to 

misinformation, misunderstanding, negligence, or some other cause (unintentional acts of 

noncompliance). Second, noncompliance excludes taxpayers’ attempts to structure their 

financial affairs within the law to reduce taxes, even in ways that were not intended by 

the tax legislators. Furthermore, ambiguous reports are viewed as compliant reports; that 

is, any interpretation of the law that is asserted by taxpayers with a legal basis is 

compliant behaviour, even if  the tax authorities disagree with this position (Roth et al. 

[1989, 22]).

Following from the above definition, two types of activities, tax evasion and tax 

minimization are distinguished. Tax evasion refers to conscious acts o f intentional 

noncompliance with tax laws or the illegal reduction of tax; taxpayers knowingly report 

a tax liability that is less than the amount payable under the law with an attempt to 

deceive. Tax minimization refers to taxpayers’ attempts to legally reduce, defer, or 

eliminate their tax liability7 within the framework of the law; however, due to 

complexities or ambiguities in the tax requirements, taxpayers face uncertainties with

5In response to an IRS request, the National Academy o f Science (NAS) established 
the Panel on Taxpayer Compliance Research in 1984 to study tax compliance. Its findings 
and recommendations are frequently referred to as the NAS panel findings or the "Panel 
Report".

6RCT adopts a similar definition of compliance (Revenue Canada, Taxation [1989, 
27]).

7For ease of exposition, the term "tax liability" is used to refer to the aggregate of the 
tax liability and other costs (e.g., cost o f being audited; among others).
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respect to the interpretation and application of the existing tax laws to their particular 

situation.8 These uncertainties may lead to unintentional noncompliance due to a 

taxpayer’s incorrect assessment o f his or her tax liability induced by the uncertainty in 

interpreting or applying the tax laws.

This thesis examines taxpayers’ incentives to engage in one or both types of 

activities, tax evasion and tax minimization. As noted by Slemrod [1989, 176], the 

introduction of uncertainty into the models is problematic "...because its effect is to blur 

the distinction between evasion and avoidance [or minimization]", thereby making the 

distinction between intentional and unintentional misreporting ambiguous. This thesis 

distinguishes between these two types o f activities by explicitly modelling the joint 

evasion/minimization decision and the differential penalties imposed by the tax agency 

when intentional or unintentional misreporting occurs.9 The approach used assumes that 

taxpayers know their true level of income and, thus, any misreporting o f the level of 

income is treated as intentional noncompliance, i.e., an attempt to evade. However, 

taxpayers are uncertain about the category to which their income belongs; therefore, any 

misreporting of the type o f income (tax rate) is treated as unintentional noncompliance, 

i.e., an unsuccessful attempt at tax minimization. This approach captures the trade-offs 

faced by both the tax agency and the taxpayers in their choice of strategy.

"Although the term tax avoidance is normally utilized to refer to the legal practice of 
tax reduction, this thesis utilizes the term tax minimization and distinguishes between the 
two terms as follows: both tax avoidance and tax minimization refer to taxpayers’ 
structuring of their financial affairs to reduce, defer, or eliminate their tax liability by 
taking advantage o f various provisions of the income tax laws (e.g., interest deductions 
or depreciation allowances; among others). The academic literature normally assumes that 
tax avoidance schemes are risk-free; that is, taxpayers are assumed to know the tax laws 
with certainty (Aim [1988b]). However, in this thesis, taxpayers are uncertain about the 
existing tax laws and may unintentionally misreport. The term tax minimization is adopted 
to recognize the presence of uncertainty and the possibility of misreporting.

9Klepper and Nagin [1989] and Klepper et al. [1991] also make a distinction between 
intentional and unintentional misreporting, however, as will be discussed in the literature 
review (Chapter 2), practitioners perform a different role.
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13 The Nature of Taxpayer Noncompliance

Non-compliance can be attributed to a number of factors, including: (1) failure to 

file a tax return; (2) failure to declare on the tax return earned income, which may include 

non-money income such as benefits and services, income from self-employed individuals 

and corporations or income from sources that are difficult to trace (e.g., moonlighting, 

cash transactions, and illegal activities); and (3) the reduction of taxable income arising 

from the incorrect reporting o f tax deductions, exclusions, or credits.10

A number of empirical studies have attempted to measure the extent of 

noncompliance.11 Among these is a 1983 IRS study (Roth et al. [1989]12) which provided 

estimates of the income tax gap for certain years between 1973-1981, segregating the 

measure into various components. The 1981 income tax gap was estimated at $90.5 billion 

of which approximately 10% or $9 billion could be attributed to the illegal sector (illegal 

drugs, illegal gambling, and prostitution), 7% involved corporate returns, 58% involved 

unreported income from legal activities, and 14% could be attributed to overstated 

personal and business expenses. Non filers accounted for approximately 3% of the total 

income tax gap. Although these estimates are subject to various measurement problems 

they provide interesting insights about the sources of noncompliance.

1.4 The Role of Practitioners

Tax practitioners perform an important role as providers of tax advice and pure 

services. Tax advice includes advice pertaining to the sanctionability o f acts, where the 

advice may or may not be definitive (advice on how to reduce or eliminate uncertainty 

in the determination o f the correct tax liability), advice which enables taxpayers to lower 

the probability or magnitude of sanctions, and advice concerning the probability or

°See RCT, "Final Report of the Committee on the Restructuring of Compliance 
Programs", [1989, 30] and Boidman [1983].

nFor a listing, see Cowell [1990, 22-23].

12Originally published estimates were taken from IRS [1983, Table 1-1, P.3].
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magnitude o f sanctions, or risk advice.™ The pure service aspects encompass primarily 

return preparation services and client representation during an audit or an appeals process.

Tax practitioners prepare a significant portion o f all individual tax returns (e.g., 

approximately 50 percent o f all individual federal tax returns are prepared by practitioners 

in the U.S. (U.S. IRS [1992]). As such, they affect a much larger proportion of returns 

than tax agency examiners (auditors). Furthermore, they are "more easily monitored by 

[tax agencies] than taxpayers since they are a smaller group" and are "more vulnerable to 

punitive actions by the IRS [taxing authority] or by professional organizations" (Roth et 

al. [1989, 35]). The tax agency may therefore utilize its authority to enforce regulations 

which increase the duties and responsibilities of practitioners to the tax agency.

This thesis develops and analyzes a tax agency strategy (policy) which focuses on 

an expanded role for practitioners in the compliance and enforcement process. A policy 

whereby the taxing authority imposes an increased level of responsibility on practitioners 

for eliciting more truthful reporting (and for detecting non-truthful reporting) from those 

taxpayers who seek their advice is analyzed. Although the professional codes (for 

accountants and lawyers), the Internal Revenue Code (hereafter referred to as the IRC), 

and the Canadian Income Tax Act (hereafter referred to as the CITA) currently impose 

a duty to advise clients against illegal or fraudulent actions and prohibit tax advisors from 

wilfully deceiving the IRS or RCT about the true financial position o f their clients, tax 

advisors do not currently have a duty to verify the financial information provided to them 

by taxpayers, nor do they necessarily ensure that all income has been reported.14 The 

policy analyzed therefore provides for the imposition of additional responsibilities on 

practitioners by the taxing authority beyond those currently required15.

13The categorization o f the types o f advice is taken from Shavell [1988].

14For example, in Canada, tax practitioners have included a disclaimer on the tax 
return which states that the tax return was prepared without verification from information 
supplied by the client.

15The partial shifting o f the auditor/enforcer role from the tax agency to the tax 
practitioner and the transfer o f the enforcement costs from the tax agency to the taxpayers 
seems consistent with current IRS enforcement programs which involve increased third-
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Tax practitioners can be viewed as performing a dual role. As taxpayer advocates, 

practitioners are expected to utilize their knowledge of the tax laws to advise their clients 

about tax minimizing strategies. However, they also have a responsibility to the tax 

system — "to see that our laws and courts operate properly in the interests o f society at 

large" (Fuke [1985, 32]).16 In the U.S. environment, taxing authorities view preparers and 

practitioners17 as contributing significantly to taxpayer noncompliance and, as such, 

various sanctions aimed at tax return preparers have been enacted by Congress. 

Practitioners, in particular CPAs, perceive that their traditional role o f taxpayer advocate 

is being shifted gradually to that of government agent (Jackson and Milliron, [1989, 77]). 

The IRS is viewed as demanding a "greater legal accountability of tax return preparers" 

(92 CCH |  2370). It imposes a number o f rules regulating the conduct o f practitioners in 

tax practice which include penalties imposed under the IRC as well as regulations 

contained in IRS Circular 230. Tax return preparers may be subject to civil liability for 

a number o f reasons, including an understatement of taxpayer liability attributable to "a 

willful attempt to understate the client’s tax liability or for any reckless or intentional 

disregard o f rules or regulations by a return preparer" (92 CCH ^ 2370).18 The IRS

party information reporting requirements to the IRS. According to a recent statement made 
by the IRS executive director of information reporting, "we [the IRS] are shifting the 
burden of tax enforcement to the private sector, because if we don’t, it’s going to cost the 
taxpayer more" (Novack, [1994, 92]).

I6An understanding of this dual role is recognized both in Canada by Chartered 
Accountants (CAs) (Fuke, [1985]) and in the U.S. by Certified Public Accountants (CPAs) 
(Jackson and Milliron [1989]).

17In the U.S., both preparers and practitioners provide tax preparation services; 
however, practitioners (e.g., lawyers, accountants, and enroled agents) are distinguished 
from preparers in that they are qualified to represent clients before the IRS (during audits 
and other enforcement actions) (American Bar Association Commission on Taxpayer 
Compliance [1987]). Furthermore, practitioners are also viewed as having the ability to 
identify tax minimizing strategies.This thesis also adopts this distinction and focuses on 
tax practitioners. The term tax preparer is the general term and includes tax practitioners.

18For example, in the case o f J. Brockhouse, CA-7,84-2 USTC K 10,005, a negligence 
penalty was imposed on the preparer for failing to follow normal office procedures in the
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provides guidelines for determining whether a penalty should be applied and considers 

factors such as the nature of the error causing the understatement, as well as the frequency 

and the materiality o f the errors.

Under current U.S. practice, a practitioner "may in good faith rely without 

verification upon information furnished by the taxpayer."19 However, the "preparer shall 

make reasonable inquiries if the information as furnished appears to be incorrect or 

incomplete" (Reg. Sec. 1.6694-1 (b)(2)(ii)). In 1984, the U.S. Senate attempted 

(unsuccessfully) to introduce a preparer verification measure which would have required 

that "any income tax return preparer who prepares a return ...shall verify that adequate 

contemporaneous records have been kept supporting deductions to which [subsection 

274(d)] may apply before signing such return" (AICPA [1984,11]). This measure, which 

would have required preparers to physically examine the detailed records substantiating 

business expenses, was viewed by some as the "first step toward using the CPA as an 

"examiner" for the IRS" [P.l 1]. Although this bill was blocked by the AICPA, the IRS 

has introduced practice regulations and proposed additional changes to these regulations 

which have been viewed by many as "increasing dramatically the tax practitioner’s 

exposure to IRS regulatory sanctions." (Boyles III and Feldman [1988, 162]).20

In Canada, although practitioners may face charges under the CITA21 for 

conspiring to file a false or deceptive return, they are not subject to government imposed

preparation of a tax return.

19The IRS practice regulations provide an example of a case where the preparer would 
not be required to verify the financial information provided by taxpayers. In the example 
noted, the preparer had completed a taxpayer’s return without requesting underlying 
documentation for medical expenses incurred by the taxpayer. Although the taxpayer had 
overstated these expenses, there was no reason to believe that tire information received 
from the taxpayer was incorrect. Consequently, the preparer would not be subject to 
penalties.

20For example, proposed changes to the practice regulations include the formulation 
o f a new standard o f conduct for tax professionals who practice before the IRS (Holden 
[1991, 327]).

21See subsec ions 239(1) and 163(2) o f the CITA.
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practice regulations as in the U.S.. However, practitioners and preparers have received 

increased attention from the taxing authority. In 1993, a tax scam, which the then Minister 

of National Revenue described as "one of the largest tax frauds in our history" prompted 

the Minister to agree that " ’it wouldn’t be a bad idea’ to weigh the pros and cons of 

regulating tax preparation" (Appleby [1993, B2]).“  More recently, the new Revenue 

Minister stated that "it’s particularly distressing to me that there are some lawyers and 

accountants who counsel clients on how to cheat the tax system" (Middlemiss, [1994, 1]). 

While he acknowledged "that legal and accounting firms do not hesitate to get rid of 

clients who want to operate illegitimately" and that the tax fraud problem involves mostly 

unregulated tax preparers, he further stated that his department would crack down on 

those who attempt to defraud.

1.5 Proposed Tax Agency Policy

The proposed tax agency strategy consists of establishing standards and setting 

forth the rules governing the performance of duties by practitioners in their expanded role. 

Prescriptive guidelines and regulations may include probes for unreported income, probes 

for documentation supporting claimed deductions, as well as a more intense investigation 

of taxpayers’ financial affairs. These procedures are referred to and modelled as the level 

o f  investigation performed by tax practitioners. The tax agency’s problem of delegating 

an optimal level of investigation to practitioners is analyzed.

From a practical perspective, the proposed policy will only be interesting to the 

extent that the tax agency can implement an increased level of responsibility on 

practitioners. It must consider not only the incentives of the taxpayers but also those of 

the practitioners as well as the interrelationships between taxpayers, practitioners, and the 

taxing authority itself. The implementation o f the suggested policy would require that the 

tax agency design a mechanism, which would include a monitoring and a disciplining

“ Revenue Canada investigators discovered that at least 32 tax preparers (small 
independents) in the Toronto area assisted about 5,000 clients falsely claim more than 
$60-million from RCT. To date, 2 o f these preparers have been convicted o f preparing 
fraudulent tax returns.
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component, to motivate practitioners to adopt the desired level of investigation. This level 

o f investigation could be motivated by a penalty structure optimally chosen by the tax 

agency. The tax agency would, therefore, specify the duties and responsibilities of 

practitioners concerning the investigation of taxpayers’ financial affairs. Penalties would 

be imposed on practitioners who disregard the rules and regulations.

The approach to the implementation is not inconsistent with the development of 

a professional association o f tax practitioners who would be responsible for establishing 

and enforcing tax practice standards. The tax agency could then motivate the professional 

association to adopt the desired standards.23

Whether the tax agency can motivate (induce) any desired level o f investigation 

depends in part on the type of evasion activity which is being targeted. The tax agency 

may not be able to impose responsibility on practitioners for detecting all forms of 

evasion activities. Responsibility may be restricted to types o f income and expenses where 

there exists some "realistic" probability that evasion can be uncovered given some level 

o f investigation. The proposed policy does not attempt to target all forms of 

noncompliance. For example, the large corporate sector, the illegal sector and non filers 

are not considered and are excluded from further discussion. Furthermore, it may be 

reasonable to assume that practitioners could not be made responsible for detecting 

evasion resulting from unreported cash transactions, falsification of documents, and 

unreported foreign income. Thus, this policy would apply to a subset o f types o f evasion 

activities such as certain business and personal expenses, exclusions, or credits, as well 

as certain types of unreported income. For example, the taxpayer may have incentives to 

omit the reporting of sales of financial instruments (e.g., T-bills, bonds, stocks). The 

practitioner may be required to verify taxpayers’ transaction records from investment 

companies or brokerage houses. Furthermore, since in Canada taxpayers who file their

23Note that in the U.S., the AICPA tax division has issued Statements on 
Responsibilities in Tax Practice (SRTPs). Although these are not enforceable standards, 
they are intended to provide guidance to its professional members regarding tax practice. 
In most instances, the SRTPs parallel the practice requirements found in IRS rulings, 
procedures, regulations, or court cases.
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returns electronically do not have to submit supportive documentation, this policy may be 

aimed at increasing the responsibilities of practitioners who prepare tax returns in this 

manner.

A requirement similar to the proposed policy analyzed in this thesis was considered 

(although later abandoned) by the Ontario Finance department. The 1993 Ontario budget 

proposed the introduction o f a corporate minimum tax (CMT). The twist was that all 

corporations subject to CMT would have been required to prepare audited financial 

statements in accordance with GAAP (subject to a specified threshold) (Jakolev [1993]). 

The CMT audit requirement would potentially have affected many corporations who 

otherwise may have been exempt from an audit and would have significantly upgraded 

the information to be filed with Ontario corporate tax returns.

As an example of the type of activity that this thesis envisages, the tax agency may 

want to consider increasing the responsibility of practitioners regarding the nature of 

transactions between the shareholder/owner-manager and the corporation. To illustrate, 

consider the case Greenspoon and Mid-North Iron and Metals Limited v The Minister o f  

National Revenue, 82 DTC 1181 (T.R.B.), in which the taxpayers were charged and 

convicted for wilful evasion of payment o f taxes. Taxpayer G (Greenspoon), the president 

and principal shareholder of M-N (Mid-North Iron and Metals Limited), a scrap metal 

business, had failed to declare income in the amount of $54,166.20 for the taxation years 

1971-1975. Furthermore, amounts received by taxpayer G’s business operation were 

deposited into various bank accounts and were not reported as income of M-N. Certain 

amounts had been credited to M-N’s account with the shareholder, other amounts were 

deposited in a personal chequing account o f taxpayer G, while yet other amounts were 

credited to other related corporations’ accounts with shareholders (depending on which 

company required money at that particular time). In the years in question, unaudited 

financial statements were prepared by taxpayer G’s accountant. However, when the 

accountant was replaced after the investigation and the issuance o f the first reassessments, 

the new company’s accountant realized that the sales were made by M-N and had never 

been reflected in the financial statements. A "substantial remedial job" had to be done and 

necessary corrections were made to rectify the accounting records. This was accomplished
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through reconciliation of balances by using suppliers’ statements, confirmation from 

banks, reconciliatic \  om purchases and reconciliation of the intercompany loan account. 

Since the new accountant was able to make the necessary corrections, it seems plausible 

that some level o f investigation could have been imposed on the previous practitioner for 

detecting certain improperly recorded transactions between the shareholder/owner-manager 

and the corporation.

The implementation of this proposed policy may require that different procedures 

and methods of inquiry and investigation be used by practitioners depending on the type 

of evasion activity being targeted and the level of assurance sought by the tax agency. 

However, the description of specific procedures and guidelines is not the focus o f this 

thesis. Such considerations are left to policy makers, legislators, and the professions. 

Furthermore, although it is recognized that challenging issues surrounding the practical 

implementation aspects of this proposed policy arise, further examination of these issues 

is beyond the scope of this thesis.

From a theoretical perspective, the relationship between the tax agency and 

practitioners can be viewed as a contractual relationship whereby the tax agency sets the 

terms o f the contract through specifying the duties and responsibilities o f practitioners.24 

To the extent that the tax agency can specify a complete set of contractual terms and the 

level of investigation exerted by the practitioner is observable at least probabilistically, 

the tax agency can enforce its optimally chosen level of investigation through imposing 

penalties on practitioners who disregard the rules and regulations specified by the tax 

agency. Where the tax agency is imperfect, the court system can serve to enforce the tax 

agency’s rules and regulations.

However, implementation is more complex because contracts may be incomplete. 

The tax agency cannot foresee all contingencies or may choose to not incorporate all

24A similar relationship is described in Scholes and Wolfson [1992, 3] where, from 
the taxpayer’s perspective, the taxing authority is viewed as an "uninvited party to all 
contracts". The taxing authority specifies the set of contractual terms through specific tax 
rules (e.g., IRC or CITA) by which taxpayers must abide.
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foreseeable contingencies.25 In cases where the tax agency cannot specify explicitly all 

investigation procedures or appropriate actions for every situation faced by practitioners, 

the courts and professional standards may play an even greater role in determining 

whether or not practitioners have violated the rules and regulations (terms of the contract). 

Although the courts may be imperfect, they can be viewed as a disciplining mechanism 

for tax practitioners and a final arbitrator (see, for example, Melumad and Thoman 

[1990]).

An analogy to the auditing literature can be made. Auditing standard setting bodies 

face a similarly complex task when implementing rules and procedures for professional 

auditors. A substantial body of this literature has examined the auditor’s optimal choice 

o f the level o f audit intensity (effort level) and the incentive effects of various aspects of 

the auditor-client-owner relationships including due care standards, auditor loss functions, 

auditor judgment and legal liability (e.g., Antle [1982], Baiman, Evans, and Noel [1987], 

Balachandran and Nagarajan [1987], Moore and Scott [1989], Dye[1992] and Schwartz 

[1993]; among others). Since, even in the presence of incomplete contracting, auditing has 

attained credibility in the marketplace, this attests to the ability of rules, regulations, and 

the courts to enforce a standard of due care.

In the presence o f a utility-maximizing practitioner and an imperfect taxing 

authority, the courts would suffice to discipline the practitioners and would enable the 

taxing authority to implement an incomplete contract, knowing that the incompleteness 

can be resolved. However, since the game analyzed in this thesis is complex (because of 

the large number of strategic choices for the agents), some simplifications are necessary. 

Specifically, the practitioner is modelled as mechanistic; that is, the practitioner performs 

the duties and responsibilities as required and reports honestly. This assumption is also 

made to focus on and obtain a better understanding of the strategic interactions between 

the tax agency and the taxpayers. This enables a tractable model but retains the essence 

of the problem. Furthermore, in place of a formal penalty structure, the mechanistic nature 

of the practitioner enables the level of investigation to be optimally chosen and imposed

25 Baiman [1990] provides a good overview of complete and incomplete contracts.
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by the tax agency.

These simplifications provide an analytical framework for studying and comparing 

the effect of different levels of investigation which may be selected by the tax agency on 

taxpayers’ incentives to engage in tax evasion and tax minimization activities and, hence, 

on its own expected tax revenue.

1.5.1 Taxpayers’ Perspective

From the perspective of taxpayers, the proposed policy will have an effect on their 

reporting decisions, on their demand for practitioners, as well as on the information 

communicated to practitioners (if one is hired). Taxpayers choose their compliance 

strategy to minimize their expected tax liability. In doing so, they may want to engage in 

either one or both o f tax evasion and tax minimization activities, as explained below.26

Taxpayers’ strategies are influenced, in part, by the underlying uncertainty with 

respect to the current tax law;27 that is, taxpayers cannot determine their true tax liability 

with certainty because of complexities and ambiguities in the tax requirements and the 

difficulties in applying these requirements to their particular situation. Where uncertainty 

in the tax liability exists, taxpayers may have incentives to seek assistance from 

practitioners who possess a superior knowledge of the tax legislation and the tax agency’s 

assessing practices. Practitioners may influence the compliance strategy o f taxpayers by 

reducing or resolving taxpayers’ uncertainties about their tax liability and by providing 

advice in reporting or structuring transactions to minimize their tax liability. 

Consequently, practitioners can help taxpayers engage in tax minimization. Taxpayers

26For example, taxpayers may seek advice in determining whether or not certain 
expenses may justifiably be claimed for tax purposes, thus reducing or resolving their 
uncertainty regarding the correct tax treatment. However, taxpayers may 
contemporaneously engage in tax evasion by inflating such expense claims, i.e., reporting 
inflated amounts to the practitioners.

27This thesis assumes that the tax laws are specified exogenously and, therefore, takes 
as given the uncertainties inherent in the tax legislation.
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derive benefits from obtaining assistance either through reducing the amount of tax paid 

to the tax agency or through saving the expected costs associated with filing an incorrect 

return. Note that in this thesis, the facts have already transpired and, thus, the 

practitioner’s advice relates solely to the resolution of the taxpayer’s uncertainty and not 

to the identification o f alternative tax minimizing strategies.

Taxpayers may also have incentives to engage in tax evasion activities. Taxpayers 

weigh the benefits of evasion against the risk of detection and penalty. Where practitioners 

are hired and, to the extent that they act as enforcers as required under the proposed 

policy, they affect taxpayers’ abilities to engage in tax evasion. Taxpayers’ hiring and 

information transmission decisions (to practitioners) depend on the level of investigation 

undertaken by practitioners in their examination of taxpayers’ financial affairs and on the 

probability that they make correct inferences from their investigation. This study therefore 

focuses on a dual role for tax practitioners: that of enforcer and of tax minimizer (tax 

advisor). Furthermore, the model captures an endogenous demand for practitioners; that 

is, taxpayers may still consult the practitioner despite the possibility that the evasion may 

be discovered by the practitioner due to the offsetting gains from minimization and/or 

savings o f the expected cost of being audited by the tax agency.

It follows from the discussion above that taxpayers’ compliance strategies involve 

a trade-off between their desire to engage in tax evasion and their opportunity to engage 

in tax minimization. Much of the past research has been concerned with the study of tax 

evasion; however, taxpayers’ opportunities to engage in tax minimization may alter their 

incentives to evade and vice versa and, furthermore, affect the tax agency’s behaviour; 

that is, its strategic choice of the level of investigation.

Although a number o f studies have examined the role of tax practitioners where 

uncertainties in the tax laws exist (e.g., Scotchmer [1989], Beck, Davis, and Jung [1994], 

Klepper et al. [1991], and Melumad, Wolfson, and Ziv [1991]; among others), most 

studies assume that practitioners will be associated with returns they know are in error and 

will allow taxpayers to underreport optimally, and perhaps, even intentionally assist in tax
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evasion28 (Reinganum and Wilde [1991], Long and Swingen [1991, 653]). However, in 

view of the earlier discussion, practitioners may refuse to wilfully deceive the tax agency 

and to be associated with returns which include unequivocal breaches o f the law, either 

under the current regulations and, in particular, under the proposed policy. Furthermore, 

most studies have assumed that taxpayers provide all the relevant facts to practitioners 

and, thus, have ignored the information asymmetry between the taxpayer and the 

practitioner. However, taxpayers who seek tax advice may have incentives to withhold 

information regarding their sources of income and their underlying transactions and 

specific circumstances so that they can engage in tax evasion activities. Erard [1990, 126] 

states that survey evidence exists which suggests that "taxpayers aren’t always honest with 

tax preparers, and tax preparers do not always ask for supporting documentation". This 

thesis extends previous research by modelling formally the information asymmetry 

between taxpayers and practitioners. Furthermore, under the proposed policy, practitioners 

are responsible for performing a certain level o f investigation, thereby possibly 

discovering information withheld by taxpayers and, thus, reducing taxpayers’ incentives 

to evade. Taxpayers’ decisions to obtain assistance will involve a trade-off primarily 

between the net (of costs) benefits derived from evading and the net (of costs) benefits 

from engaging in tax minimization.

1.5.2 Taxing Authority’s Perspective

From the taxing authority’s perspective, the policy considered will have an effect 

on its expected tax revenue, net of enforcement costs. The taxing authority chooses the

28These models allow for practitioners to be compensated by taxpayers for preparing 
a return which is non-compliant by having practitioners charge an amount equal to the 
expected monetary penalty in addition to the fee. However, practitioners may be subject 
to additional disciplinary actions by the taxing authority (and/or the professional 
associations) which include suspension or disbarment (in the extreme). Findings (from 
surveys) suggest that "in general, paid tax preparers show a marked aversion to breaking 
the tax laws" (Harwood, Larkins, and Martinez-Vazquez [1990, 26]). Although 
compensation could also be paid for the expected additional disciplinary actions, it would 
be prohibitively expensive to do so.
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level o f investigation that it requires practitioners to exert in detecting evasion, 

anticipating the effect that this chosen level will have on the taxpayer’s strategy, which 

in turn, is chosen strategically in response to the taxing authority’s strategy. It is therefore 

necessary to consider the objectives of the taxing authority, the trade-offs that it faces, and 

how these affect the determination of the level of investigation.

The taxing authority is viewed as an economically rational agent whose objective 

is to maximize total revenue, including penalties, net of audit costs. A number o f studies 

have adopted this representation of the tax agency’s preferences (e.g., Graetz, Reinganum 

and Wilde [1986], Scotchmer [1989], Scotchmer and Slemrod [1989], Beck and Jung 

[1989b], Reinganum and Wilde [1991], and Beck, Davis, and Jung [1994]; among others). 

This objective function seems consistent with the actual audit policy of the IRS which 

uses the expected yield  criterion for the selection of returns for audit.29 Researchers have 

also modelled the tax agency as maximizing tax revenue, excluding penalties, net of audit 

costs (e.g., Reinganum and Wilde [1991]). They presume that this objective function 

comes closest to the IRS’s (tax agency’s) stated objective, that o f encouraging 

compliance.30 Finally, Hemmer, Stinson, and Vaysman [1993] assume that the tax agency 

maximizes taxpayer compliance which is defined as the percentage of taxpayers who have 

paid the correct tax at the end of the reporting and auditing game.

The tax agency’s choice of the level of investigation which maximizes total 

expected revenue may not be the same level which achieves the highest degree of 

compliance. Results from previous theoretical studies (Scotchmer [1989], and Beck and 

Jung [1989a,b]) suggest that increased uncertainty can, under certain conditions, increase

29This objective function is also consistent with the White House’s Office of 
Management and Budget statement that the IRS should increase audits o f lower-income 
taxpayers and decrease audits of higher-income taxpayers reportedly because the lower- 
income audits are more cost effective (Calmes [1991, A2]).

This objective function also seems consistent with the objective of Revenu Qudbec 
which has recently set higher targets for its tax auditors; tax auditors are expected to 
generate 30 per cent more in tax receipts for the 1994-95 tax year {Bottom Line [1994]).

30Additional discussion regarding alternative specifications o f the tax agency’s 
objective function is provided in the literature review (Section 2.2.2).
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tax agency revenue because taxpayers who face greater uncertainty about their tax 

liability, report on average, higher taxable income. However, since increased uncertainty 

may cause taxpayers to overreport, unintentional noncompliance may actually increase. 

In this thesis, an increase in the level of investigation will affect the levels o f tax evasion 

and tax minimization. Under certain conditions, compliance may increase while tax 

agency revenues decrease (and vice versa). Although encouraging compliance may be an 

important objective for the tax agency, this thesis adopts the first view, that the tax agency 

maximizes total revenue, including penalties, net o f audit costs.

The policy analyzed is intended to provide benefits to the taxing authority through 

increased (net) revenue. Revenue may increase as a result of an increase in taxes, interest, 

and penalties collected or as a result o f a decrease in its own enforcement costs. Previous 

research suggests that taxpayers’ use of practitioners to reduce the uncertainty associated 

with the determination of their tax liability (to engage in tax minimization) usually results 

in lower expected tax revenues (Scotchmer [1989]). However, this thesis differs from 

prior research in that tax practitioners also play an important role in the detection of 

nontruthful reporting and, therefore, in the deterrence of evasion. As a result, tax agency 

revenues may either increase or decrease. Furthermore, the tax agency may be able to 

reduce its enforcement costs since, in this model, the tax agency’s audit probability is 

lower when a return is practitioner-prepared than when it is self-prepared. The tax 

agency’s choice o f strategy therefore involves a trade-off between the amount o f  evasion 

and minimization which occurs. The net result of the two trade-off effects on tax agency 

revenue is ambiguous and depends on the assumptions about the parameter values.

1.6 Overview of the Model

A one-period game-theoretic model is utilized to study the effects o f the proposed 

policy. A brief overview o f the model setting is presented below. Simplifying assumptions 

are explained in greater detail in the description o f the model (Chapter 3).

Taxpayers are endowed with private information regarding their underlying 

transactions and specific circumstances. This information is divided into two components. 

First, taxpayers privately observe their level o f  income which may take one of two values,
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high or low. Although taxpayers know with certainty their level of income, practitioners 

and the taxing authority do not observe this information; however, the prior distribution 

o f taxpayers over income levels is common knowledge to all participants. Second, 

taxpayers observe private information regarding their transactions and the facts underlying 

their situation which is essential in the determination of the category to which their 

income belongs {type o f  income). Since taxpayers face uncertainties with respect to how 

the tax requirements apply to their particular situation, they cannot determine with 

certainty the category to which their income belongs and, thus, their true tax liability. 

Uncertainty in the tax liability is modelled as uncertainty with respect to the effective tax 

rate (hereafter "tax rate"), which incorporates different inclusion rates for different 

categories o f income. Taxpayers hold probabilistic beliefs that the tax rate may be high 

or low. Although tax practitioners and the tax agency know how to apply the laws to 

individual fact situations, they do not observe the facts or transactions underlying an 

individual taxpayer’s circumstances, nor do they observe the beliefs assessed by a 

particular taxpayer. However, the prior distribution of taxpayers’ beliefs over tax rates is 

assumed to be common knowledge to all participants.

Taxpayers are risk neutral individuals who seek to minimize their expected tax 

liabilities. Having observed their private information, the level of investigation selected 

by the tax agency, and given the presence of uncertainty in the tax liability, taxpayers 

decide whether to submit their own tax return or to hire a practitioner. Where a 

practitioner is hired, taxpayers provide the practitioner with confidential information 

concerning both their level o f  income and the facts and transactions underlying their 

circumstances utilized in the determination of the true tax rate. In this setting, taxpayers 

may have incentives to withhold information regarding their level o f income (e.g., omit 

or understate certain sources of income) as they would like to engage in tax evasion.31

31Taxpayers can viewed as communicating their "type" (level o f income) with noise, 
or providing a message about their type which is correlated with their true type. Note that 
in papers such as Melumad et al. [1991], it was not necessary to assume that taxpayers 
would not transmit all their information because taxpayers had the option to file their own 
return if  they wanted to play the tax lottery after practitioners had given them advice.
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However, a taxpayer’s ability to engage in tax evasion may be reduced because the 

practitioner must perform an investigation o f the taxpayer’s declared level of income. It 

is assumed that taxpayers truthfully provide all the information required by practitioners 

in determining the correct tax rate; that is, taxpayers (weakly) do not have incentives to 

withhold rate-relevant information because they do not know how this information will 

be processed by practitioners in determining how the tax requirements apply to their 

particular situation. Where a practitioner is not hired, or where taxpayers have been 

rejected by the practitioner (as explained below), taxpayers must file their own return, 

choosing both the level of income and the tax rate.

Under the policy analyzed in this thesis, practitioners attempt to determine whether 

or not taxpayers have truthfully communicated all information regarding their level of 

income. Practitioners are assumed to be mechanistic monitors who investigate taxpayers’ 

financial affairs utilizing the level o f investigation chosen by the taxing authority and who 

report honestly. It is assumed that, given the costs of investigation, the practitioner is 

imperfect and cannot determine the taxpayer’s true level o f income with certainty; that 

is, the practitioner may incorrectly conclude that the taxpayer has misrepresented his or 

her type and, therefore, may make a type I error, or the practitioner may fail to detect a 

discrepancy between the taxpayer’s message and his or her true level o f income and, thus, 

may make a type II error. Based on the results o f the investigation, the practitioner either 

refuses to be associated with the tax return (rejects the client) or accepts the client, 

thereby providing advice to the taxpayer and completing and filing the return on behalf 

o f the taxpayer. If the practitioner rejects the client, the taxpayer must file his or her own 

tax return and bear the additional costs, through not resolving the uncertainty in his or her 

tax liability and through facing a higher probability o f audit by the tax agency.

The tax agency’s objective is to maximize its expected total tax revenue, including 

penalties, net o f costs. It achieves its objective by optimally choosing the level o f 

investigation that it requires practitioners to exert in detecting tax evasion. This level of 

investigation is selected after the prior distributions over taxpayer income levels and tax 

rates are observed but before taxpayers choose their strategies. Furthermore, this level o f 

investigation is observable by all participants.
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Upon receipt of the taxpayer’s return, the tax agency, based on its exogenously 

specified audit policy, decides whether to accept the taxpayer’s return or to perform an 

audit. For simplification purposes, the tax agency is assumed to conduct a perfect audit. 

I f  the tax agency detects errors, it collects any additional tax liability, penalties, and/or 

interest charges. Otherwise, the return is accepted as filed.

The analysis consists of characterizing the equilibrium strategies of the taxpayers 

and the tax agency and examining the equilibrium interactions among them. Further, the 

effects on taxpayers’ demand for professional assistance, on their incentives to engage in 

tax evasion and tax minimization, and on tax agency revenues, net of enforcement costs, 

are examined.

To the extent that taxpayers continue to hire practitioners, this policy has the effect 

of shifting the auditor/enforcer role from the tax agency to the practitioner and of 

transferring a portion of the enforcement costs from the tax agency to the taxpayers. From 

a social welfare perspective, this policy may have important implications for tax equity 

and tax efficiency. However, an evaluation of the social desirability o f the proposed policy 

is beyond the scope of this thesis.

This thesis is comprised o f six chapters. Following this introductory chapter, a 

review o f the literature is presented in Chapter 2. Chapter 3 provides a description o f the 

model and the assumptions utilized. Chapter 4 presents the analysis of taxpayers’ and the 

tax agency’s decisions whereas Chapter 5 examines the equilibrium configurations and 

demonstrates the existence of an equilibrium. Concluding remarks and directions for 

future research are discussed in Chapter 6.
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LITERATURE REVIEW

2.1 Introduction

Concern about taxpayer noncompliance has generated a considerable amount of 

research both by academics and by tax administrators. An important benchmark in the 

development of the field of taxpayer compliance was the study undertaken by the NAS 

Panel on Taxpayer Compliance Research. Its mandate was to critically review previous 

research on the factors which influence taxpayer compliance with reporting requirements 

and to suggest directions for future research.1 In its summary findings, the Panel identified 

four compliance strategies utilized by the tax agency (IRS) in its attempts to enhance 

compliance. These are: (1) increasing the probability of detection; (2) decreasing the costs 

of compliance; (3) encouraging compliance through public communications; and (4) 

regulating practitioners. Since then, additional compliance strategies have been examined 

such as the use o f amnesty programs and self-audit programs. A significant amount of 

research has concentrated on the probability o f detection and the costs o f compliance. This 

thesis contributes to the existing literature by analyzing a proposed tax agency strategy 

which focuses on increasing the legal responsibilities of practitioners to the tax agency 

beyond those currently required. The potential contribution o f practitioners in the 

compliance and enforcement process is examined.

Researchers have only recently concentrated on analyzing the role o f tax

'The findings and recommendations were published as a two-volume work entitled 
Taxpayer Compliance (Roth et al. [1989]). These results were subsequently reviewed and 
updated by Long and Swingen [1991]. Additionally, several reviews o f the compliance 
literature have recently been published (see e.g., Aim [1991], Cowell [1990], Jackson and 
Milliron [1986], and Fischer, Wartick, and Mark [1992]).

22
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practitioners in the compliance process, including the various services that they provide, 

the factors which affect taxpayers’ hiring decisions, and the impact that practitioners have 

on taxpayer compliance. A significant portion of this chapter reviews the main 

contributions in this area and the implications for the proposed strategy analyzed in this 

thesis.

Due to the substantial amount of compliance literature, it is necessary to limit the 

scope of the review. Attention will be focused mainly on the areas of compliance research 

which are most closely related to this thesis. Emphasis will be placed on theoretical 

studies although studies utilizing different methodologies will be discussed where 

appropriate.

The remainder o f this chapter is organized as follows. A brief overview o f the 

general compliance research and the primary findings is provided in Section 2.2. This 

section examines the early theoretical models, the introduction of the tax agency as a 

strategic agent, and the related empirical evidence. Section 2.3 examines the role of 

uncertainty in taxation, while Section 2.4 reviews the role of practitioners in taxpayer 

compliance. Concluding remarks are provided in Section 2.5.

2.2. General Overview

2.2.1 Early Theoretical Models

Early theoretical models of taxpayer compliance evolved from Becker’s [1968] 

economics-of-crime model which was first applied to tax evasion by Allingham and 

Sandmo [1972] and Srinivasan [1973]. The basic model assumes that individuals 

maximize their expected utility of after-tax income by weighing the benefits o f successful 

evasion against the risk o f detection and penalty. Most models2 predict that reported 

income increases in the detection probability and the penalty rate. Furthermore, where 

individuals’ preferences exhibit decreasing absolute risk aversion, reported income

2For a comprehensive review of these models, see Witte and Woodbury [1983], 
Cowell [1985b], Graetz and Wilde [1985], Skinner and Slemrod [1985], and Jackson and 
Milliron [1986].
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increases in the tax rate and the penalty rate (Yitzhaki [1974] and Cowell [1985b]), but 

decreases as true income increases (Cowell [1985b]).

The self-interest model of taxpayer compliance has evolved substantially over the 

last two decades. Extensions and refinements include the examination of the taxpayer’s 

choice of reported income jointly with variables such as labour supply (e.g., Cowell 

[1985a]) or income allocated to tax avoidance (e.g., Cross and Shaw [1981,1982] and Aim 

[1988a]), alternative tax and penalty functions (e.g., Pencavel [1979]), and multi-period 

models with more complex timing and audit selection strategies (e.g., Lansberger and 

Meilijson [1982], Greenberg [1984]). Recent studies which analyze the impact of 

complexity and uncertainty about tax liabilities, as well as the influence that practitioners 

have on compliance are discussed in Sections 2.3 and 2.4.

2.2.2 Modelling a Strategic Tax Agency

One of the most significant contributions to the literature has been the 

incorporation of the tax agency as a strategic player in the compliance process. 

Researchers have modelled the strategic interactions between the taxpayers and the tax 

agency utilizing one of two game-theoretic approaches: the principal-agent model, first 

utilized by Reinganum and Wilde [1985], and the Nash equilibrium model (including 

refinements) introduced into tax compliance by Graetz, Reinganum, and Wilde [1986]. 

Although the tax agency can strategically select various policy variables, most models 

have focused on the audit probability as the central policy choice variable. By allowing 

the tax agency to utilize information from taxpayers’ returns in determining its optimal 

audit strategy, taxpayers face differing probabilities o f audit depending on the level of 

income reported. In the principal-agent model, the tax agency announces and commits to 

the audit policy before receiving taxpayers’ reports. Under the Nash equilibrium approach, 

the tax agency and the taxpayers are assumed to play against each other without pre

announcing their strategies.

Modelling a strategic tax agency requires that assumptions regarding the 

specification o f its objectives be made. Two approaches have been utilized in the 

literature. The first approach views the taxing authority, like other participants in the
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compliance process, as an economically rational player, pursuing its own objective(s) 

subject to a set of constraints. This approach is adopted in this thesis. As mentioned in 

Chapter 1, although some presume that maximizing tax revenue, excluding penalties, net 

o f audit costs is the objective function which comes closest to the IRS’s (the tax agency’s) 

stated objective, that of encouraging compliance, most studies assume that the tax 

agency’s objective is to maximize "total" revenue, including penalties, net of audit costs 

(e.g., Graetz et al. [1986], Scotchmer [1989], and Beck et al. [1994], among others). It 

is argued that this objective function seems consistent with the actual audit policy of the 

IRS which uses the expected yield  criterion for the selection of returns for audit. This 

objective function also seems consistent with the audit policy of RCT which utilizes a 

point rating system to select returns for audit (Schmidt [1993]).

An alternative specification o f the tax agency’s objective function has been utilized 

in studies whereby the tax agency is concerned with maximizing taxpayers’ expected 

welfare (maximizing a utilitarian welfare function) subject to a revenue constraint. The 

objective function utilized reflects concerns for both equity and efficiency. For example, 

Melumad and Mookherjee [1989] utilize this objective function to consider the tax 

agency’s objectives o f raising revenue for public good and for redistribution of income. 

Mookherjee and P’ng [1989] employ this objective function to model the tax agency’s 

choice o f taxes, penalties, and probability o f audit, as well as the taxpayer’s choice of 

action. The representation of the government’s problem through the use of a social 

welfare function may be useful when examining whether an improvement in social 

welfare is possible through collecting revenues more efficiently, through lowering the 

risks and the costs of compliance to taxpayers, and through reducing the tax agency’s 

enforcement costs.

The public choice literature may provide useful insights as to the appropriateness 

of the objective function chosen; however, a comprehensive study o f this literature is 

beyond the scope of this review.

2.2.3 Empirical Studies

Empirical studies have utilized the data made available by the IRS through the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

2 6

Taxpayer Compliance Measurement Program (TCMP)3 to estimate the impact o f various 

policy parameters, including marginal tax rates, audit rates, and penalty rates, upon 

various measures of tax evasion.4 Although these studies have provided some evidence 

that taxpayer compliance behaviour is influenced by detection and punishment, results 

have been inconsistent and highly sensitive to the assumptions underlying the models 

tested. Additional factors not included in the self-interest model have also been identified 

as important determinants of taxpayer compliance (Jackson and Milliron [1986]). 

Furthermore, the theoretical recognition of the strategic interaction between taxpayers and 

the tax agency has been an important development for structuring econometric research; 

however, Roth et al. [1989], among others, suggest that econometric methods, the quality 

of the data,5 and the models need further refinement.

2.3 Uncertainty of True Tax Liability

Taxpayers’ compliance strategies are affected by various forms o f uncertainty 

related to taxation: uncertainty with respect to the current law (ambiguity or complexity 

in the current tax law), with respect to enforcement (including audit probability, detection, 

reassessment, and penalty), and with respect to changes in legislation. Much o f the recent 

studies have been concerned with the investigation o f the effects o f uncertainties induced 

by current tax laws on the taxing authority’s and the taxpayers’ incentives. Although these 

studies acknowledge that taxpayer compliance is affected by these uncertainties, 

conflicting results have been obtained.

Uncertainty may arise as a result o f difficulties in interpreting and in applying the 

existing tax laws and, therefore, in determining the taxpayer’s correct tax liability. Aim

3The TCMP data includes estimates of voluntary compliance rate by audit (amount 
and source o f income) and aggregate data on numerous characteristics (see Roth et al. 
[1989] and Aim [1991] for additional information about the data and its limitations).

4For a review of empirical studies, see Jackson and Milliron [1986], Roth et al. 
[1989], Aim [1991], and Fischer et al. [1992]; among others.

5The quality o f the data has been one o f the most problematic issues in the empirical 
studies (e.g., due to the level of aggregation and measurement problems).
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[1988b], Beck and Jung [1989a], and Scotchmer and Slemrod [1989] were among the first 

to examine analytically the effects of uncertainty on taxpayer compliance. These studies 

found that the effects of increased taxpayer uncertainty about tax liabilities depend upon 

various factors including taxpayer risk-taking attitudes, penalties, and the perceived audit 

probability. Results generally show that, if taxpayers exhibit declining (or nonincreasing) 

absolute risk aversion, increased uncertainty can increase tax agency net revenues since 

taxpayers who face greater uncertainty about their tax liability report, on average, higher 

taxable income. Beck and Jung [1989a] however, obtain mixed results. For a range of 

parameters (which in their opinion, would be expected to occur commonly), they show 

that, unless taxpayers are highly risk-averse, an increase in income uncertainty will likely 

lead to a reduction in reported income.6 For example, under the assumption that the 

distribution over the possible assessed outcomes is a truncated normal probability 

distribution, a risk neutral taxpayer reporting income below the mean of possible 

assessments will report a lower level of income when the variance of possible assessed 

incomes increases (while preserving the mean). This result is obtained because the 

increase in the dispersion of possible assessed incomes increases the probability that the 

taxpayer’s true income level is low.

The models discussed above assume that taxpayers face proportional monetary 

penalties for underpayment of taxes and that the audit probability is invariant with respect 

to the amount of taxable income declared. Many of the studies’ results are predicated on 

these assumptions. Beck and Jung [1989b] were among the first to investigate the 

consequences of uncertainty on taxpayers’ reporting decisions in a setting where both the 

taxpayers and the tax agency are strategic. They incorporated taxpayers’ uncertainty about 

their tax liabilities and about the tax agency’s costs of performing audits. Their analysis 

shows that increasing taxpayer uncertainty about tax liabilities induces taxpayers to report 

a higher level o f income (where penalties are proportional to the tax deficiency); however,

6Beck and Jung’s results are derived under the assumption o f a continuous distribution 
of taxable income. Their analysis implies that the effects o f increased tax liability 
uncertainty depend primarily upon the underlying income distribution, taxpayers’ risk- 
taking attitudes, and the approach utilized to model the uncertainty in the tax liability.
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divergent effects are obtained with respect to the audit cost uncertainty.7

It follows from the studies above that an increase in uncertainty in tax

requirements may or may not increase compliance even though, under certain conditions,

it generates increased net revenues to the tax agency. Patterns of taxpayer compliance

which have emerged from various IRS studies indicate that:

...of taxpayers who misreport income, about 12% overreport, o f those who 
misreport subtractions about one-third fail to claim all to which they are 
entitled, among nonfilers about 40% have already had enough tax withheld 
and many would receive refunds if  they filed (Roth et al. [1989, 2-3]).

To the extent that the misreporting o f income is unintentional and results from uncertainty

induced by complexities in tax laws, greater uncertainty about taxpayers’ tax liabilities

may actually reduce compliance since more errors are possible, ceteris paribus.

The models discussed in this section have ignored taxpayers’ information

acquisition decisions (hiring o f practitioners) as a means o f reducing the uncertainty prior

to the filing decision. Section 2.4 examines this issue as well as the broader issue

concerning the role of practitioners in the compliance process.

2.4 Tax Practitioners and Taxpayer Compliance

The extent to which tax practitioners affect taxpayer compliance is an important 

issue to both researchers and taxing authorities. As mentioned in Chapter 1, taxing 

authorities view practitioners as contributing significantly to taxpayer noncompliance. 

Researchers, however, have found that taxpayers may be more or less compliant in the 

presence of tax practitioners.

From the taxpayers’ perspective, practitioners may influence taxpayers’ actions at 

various stages in the compliance process, including the planning, the filing, and the 

appeals stages. They may therefore affect taxpayers’ costs of compliance, the probability 

o f detection, the severity of penalties, as well as taxpayers’ error rates. From the tax

7Beck et al. [1992] provide experimental evidence which is consistent with the 
theoretical result that uncertainty about tax liability affects compliance and its effects 
depend upon the degree o f risk aversion and the levels of tax, audit and penalty rates. For 
a review o f the experimental studies, see Aim [1991].
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agency’s perspective, practitioners play a significant role in compliance and enforcement. 

Although most of the research has focused on the influence of practitioners on taxpayers, 

it is important to examine how practitioners affect the taxing authority’s actions, its 

revenue collected, and its costs o f enforcement. Since practitioners influence taxpayers' 

decisions, a strategic tax agency will choose its own actions anticipating these potential 

influences which, in turn, may affect taxpayers’ actions. In obtaining a better 

understanding o f the interactions between the tax agency and taxpayers in presence of 

practitioners, the implications of various tax agency policies may be more adequately 

evaluated.

2.4.1 Factors Affecting the Demand for Tax Preparers and Tax Practitioners

A number of empirical and survey studies have analyzed the characteristics of 

taxpayers who use preparer services and the factors affecting taxpayers’ decisions to hire 

a preparer. These studies have provided evidence that the usage of paid preparer assistance 

is positively associated with the level o f income, the marginal tax rate, tax return 

complexity, the opportunity cost of taxpayers’ time in preparing their return, demographic 

characteristics, and occupation, and is negatively associated with the level o f education 

(see e.g., Slemrod and Sorum [1984], Slemrod [1985], and Long and Caudill [1987]). 

Additionally, Yankelovich, Skelly and White, Inc. [1984] find that the key reason 

taxpayers employ a preparer is that they fear making mistakes.

Collins, Milliron, and Toy [1990] identify two primary taxpayer objectives which 

influence the decision to hire practitioners: that of filing the most correct return8 and of 

minimizing taxes. Where the objective is to file the most correct return, low tax 

knowledge, and high tax return complexity Eire associated with higher taxpayer demand 

for preparers. Where tax minimization is the objective o f taxpayers, the decision to hire 

a preparer is associated with high income, low tax knowledge, and increased age.

Recent empirical studies have utilized improved econometric techniques and/or

taxpayers  whose primary objective is to file the most correct return could be viewed 
as "habitual" compliers, as described in Graetz, Reinganum, and Wilde [1986].

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

3 0

data, and have provided additional (and sometimes contrary) evidence on tax preparer 

usage.9 For example, Dubin et al. [1992], utilizing a two-stage estimation procedure to 

focus on taxpayers’ choices of return preparation services, find that higher audit rates 

increase the demand for paid tax preparers (practitioners) who are able to represent 

taxpayers before the IRS. Christian, Gupta, and Lin [1992], utilizing longitudinal tax 

return data, find that, contrary to Long and Caudill [1987], marginal tax rate and income 

are not associated with preparer usage. Furthermore, while time savings has only a small 

marginal effect, tax return type (as measured by the type o f schedule filed by taxpayers) 

and being self-employed have a material effect on preparer usage.

In addition to examining taxpayers’ decisions to hire a preparer, a number of 

empirical studies have examined whether compliance levels are different between paid- 

prepared and self-prepared returns. For example, Long and Caudill [1987] find evidence 

that income tax liability is relatively lower on paid-prepared than self-prepared returns 

with the same income, filing status, number o f exemptions, and other characteristics. 

However, a number of these studies have defined noncompiiance as the failure to report 

t'-c correct amount o f tax due. As Erard [1990] points out, this definition should include 

"in IRS’s opinion" [P.124]. The database employed in most studies, the IRS TCMP data 

file, defines noncompliance from the perspective of the revenue authority, that is, what 

the IRS examiner determined to be the correct amount due (the initial assessment) rather 

than the final reassessment. This definition does not take into consideration successful 

challenges by the taxpayers and subsequent adjustments to their returns. Utilizing the 

IRS’s definition of noncompliance, Erard [1990] finds that, after controlling for a number 

o f factors including complexity o f return and type o f preparer, the amount o f 

noncompliance, is much higher on paid-prepared than self-prepared returns.

2.4.2 Theoretical Developments

Researchers have attempted to provide a theoretical framework for analyzing the

9For a discussion of the limitations of previous research on the determinants o f paid 
tax preparer usage, see Christian, Gupta, and Lin [1992].
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role of practitioners and the impact that they have on taxpayer compliance. This section 

reviews the developments in the literature, distinguishing between two types of services 

provided by practitioners: the provision of (i) tax advice and (ii) pure services.10

i) Service Aspects

One of the primary roles o f tax practitioners (and preparers) is to provide 

assistance to taxpayers in the preparation of returns. Practitioners’ services include filling 

out tax forms, signing the return, and representing the client during an audit or an appeals 

process. Reinganum and Wilde [1991] develop a game theoretic model of taxpayer, tax 

practitioner, and tax agency behaviour which focuses on these services. They assume that 

taxpayers have the same information as practitioners regarding tax requirements (taxpayers 

are capable of preparing their own return in an optimal manner) but may engage 

practitioner services to lower the costs of filing returns and of complying with the tax 

agency’s enforcement action. When a practitioner is utilized, these costs are incurred by 

the practitioner and are assumed to be lower than the costs faced by taxpayers preparing 

their own returns. The benefits to taxpayers from hiring practitioners are therefore 

dependent upon the trade-off between the practitioner fee (which includes the expected 

monetary penalty faced by practitioners for preparing a noncompliant return) and the gains 

resulting from lower costs of compliance and possibly lower tax liabilities.

Reinganum and Wilde characterize four types of equilibria, depending upon 

whether taxpayers prefer to use practitioners and whether the tax agency prefers them to 

use practitioners. From the tax agency’s perspective, depending on the parameters, the use 

of practitioners results in greater efforts at detection (higher tax agency audit probability), 

and may result in more or less taxpayer compliance in equilibrium, and in higher or lower

10As mentioned in Chapter 1, tax advice includes advice pertaining to the 
sanctionability o f acts, where the advice may or may not be definitive (advice on how to 
reduce or eliminate uncertainty in the determination o f the correct tax liability), advice 
which enables taxpayers to lower the probability or magnitude o f sanctions, and advice 
concerning the probability or magnitude o f sanctions, or risk advice. The pure service 
aspects encompass primarily return preparation services although additional services, 
which will be discussed, may also be included.
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expected net revenue to the tax agency.

The authors’ main contribution is in the examination of the impact o f differential 

costs faced by taxpayers filing a self-prepared or a practitioner-prepared return on their 

decisions to seek professional assistance, on compliance, and on tax agency enforcement 

assuming that both taxpayers and practitioners have the same information about tax 

requirements. However, important issues in the tax compliance problem cannot be 

addressed in their paper. For example, given that practitioners’ superior knowledge of the 

tax legislation is ignored, the model precludes the analysis o f the role of practitioners in 

reducing the occurrence of errors by taxpayers who file their own returns. Where 

practitioners can reduce the occurrence of errors, they may actually increase compliance 

and provide benefits to both the taxpayer and to the tax agency. Furthermore, Reinganum 

and Wilde assume that practitioners will be associated with returns they know are in error. 

However, allowing taxpayers to underreport optimally may result in a practitioner’s clients 

facing a disproportionate amount of auditing if  the practitioner has been assessed penalties 

frequently or, in the extreme case, practitioners may be suspended or disbarred from 

practice before the IRS. The impact of such actions cannot be analyzed given the structure 

of their model.

ii) Tax Advice

Advice to lower the probability or magnitude o f  penalties

Klepper and Nagin [1989] and Klepper et al. [1991] were among the first to 

analyze both theoretically and empirically the types o f taxpayers that seek advice from tax 

professionals, where taxpayers are endowed with two types of income: ambiguous and 

unambiguous income." Their main theoretical contribution is in the examination of the 

role o f practitioners in providing advice on how to lower the probability or magnitude of

"They define unambiguous income as income which will not be measured differently 
by the IRS and a taxpayer making a good faith effort at compliance (e.g., salary, 
dividend, and interest income). Ambiguous income is income where the amount that 
should be reported is not unequivocally prescribed by statute, regulation, or case law (e.g., 
self-employment income and capital gains income).
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penalties: that is, practitioners possess superior knowledge o f the tax legislation and can 

provide assistance in organizing transactions to either reduce the risk of noncompliance 

being detected or the expected penalty if noncompliance is detected. The mod d provides 

a theoretical basis for the "enforcer/ambiguity-exploiter" characterization of preparers 

posed by Klepper and Nagin [1989]. Their primary result is that practitioners appear to 

contribute to compliance by enforcing legally unambiguous features of the tax code but 

appear to contribute to noncompliance by exploiting ambiguous aspects of the tax code. 

These predictions provide support for their empirical findings.12 Furthermore, their results 

suggest that a greater amount o f ambiguous income, a greater perceived time cost o f self

preparation, an increase in the practitioner’s ability to reduce the penalty for detected 

noncompliance on ambiguous income, higher tax rates, and lower preparation penalties 

will encourage the use of practitioners.

Although the model captures important institutional complexities, the results 

obtained are essentially driven by the assumption that the use of practitioners 

automatically results in a lower penalty on ambiguous income. Furthermore, it is assumed 

that the tax agency’s audit probability is independent of whether or not a practitioner is 

utilized. Analytically, their results must hold given that a decision theoretic framework 

is utilized, thereby precluding the various strategic interactions between the players. For 

example, in a strategic setting, the tax agency may choose its penalty structure, its audit 

probability, and/or its decision to reassess taxpayers, taking into consideration the impact 

that such choices have on its own objective and on taxpayers’ responses.

Empirically, the measurement of noncompliance as concerns ambiguous items may 

be overstated, as the measurement of ambiguity is based on the IRS’s initial assessment 

o f the tax return (see earlier discussion). Measuring noncompliance after the taxpayer has 

appealed and possibly successfully challenged the reassessment may provide a different

I2Practitioners help taxpayers exploit ambiguous features o f the tax law such that a 
reporting position "grounded in legal ambiguity may prevail if challenged" and "if the 
taxpayer is found noncompliant, the penalty per dollar o f noncompliance is likely to be 
less if  the reporting position is based on a credible interpretation o f the law" (Klepper and 
Nagin [1989, 168]).
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level of noncompliance (especially where the tax treatment of the item is ambiguous). 

Unfortunately, information about taxpayer appeals and final reassessments are not readily 

available. Empirical results should therefore be interpreted with caution in light o f these 

measurement problems.

Advice pertaining to the tax treatment o f  outcomes

Theoretical models which have explored the effects o f uncertainty regarding the 

current tax legislation and the consequent determination of the taxpayer’s correct tax 

liability on taxpayer compliance (Section 2.3) have subsequently been extended to 

incorporate taxpayers’ decisions to hire practitioners. Through possessing superior 

knowledge of the tax legislation, practitioners may either reduce or resolve the tax liability 

uncertainty.

Shavell [1988] was among the first to utilize a model o f rational choice to analyze 

taxpayers’ decisions to seek advice, where taxpayers are uncertain about their tax 

liabilities. The author demonstrates that risk neutral taxpayers will engage the services of 

practitioners if  the expected value of advice, which is obtained by multiplying the 

probability that taxpayers will alter their decisions by the expected benefit that they would 

obtain as a consequence, exceeds its cost.

Scotchmer [1989] further examines the use o f tax practitioners in reducing 

taxpayers’ uncertainty induced by complexities in the tax law. Under a set o f very 

restrictive assumptions,13 the author demonstrates that risk averse taxpayers would always 

choose to resolve their uncertainty. She concludes that "the more confused or risk averse 

the taxpayer is, the more valuable advice is. We would thus expect to observe that 

taxpayers with complicated returns seek tax advice" [P. 186]. The author further 

demonstrates that resolving uncertainty may reJuce tax agency revenue as imperfectly 

informed taxpayers report higher taxable income on average than perfectly informed

I3For example, Scotchmer assumes that: penalties are never imposed on preparers; 
preparers allow taxpayers to underreport income optimally; advice is costless; and, the 
advice does not alter the penalty for underreporting.
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taxpayers (even though their true level of income is lower). The insights gained are 

limited by the use of the restrictive assumptions and are further limited by assuming away 

the strategic interactions among the different agents. For example, as in Klepper et al. 

[1991], Scotchmer assumes that the tax agency’s audit probability is independent of 

whether or not a practitioner is utilized. Furthermore, although the role of preparer 

penalties is addressed in the paper, the trade-offs between the risk effects and the penalty 

effects are not formally modelled.

Melumad et al. [1991] and Beck et al. [1994] extend the models of Scotchmer 

[1989] and Shavell [1988] by employing a game theoretic framework to examine the 

strategic interdependencies between the tax agency’s and taxpayers’ decisions. In both 

models, practitioners perform not only an informational role but also provide a signalling 

role: that is, the presence or absence of a practitioner’s signature on a tax return provides, 

under certain conditions, incremental information to the taxing authority.

Beck et al. [1994] examine taxpayers’ decisions to seek practitioner advice and to 

disclose this fact to the tax agency. Taxpayers are uncertain about their tax liability and 

assess a probability that it is one o f two outcomes: high or low. It is assumed that both 

the practitioners and the tax agency have the ability to resolve all tax liability uncertainty. 

The tax agency conditions its audit strategy on taxpayers’ hiring and reporting decisions 

which, in turn, are affected by the tax agency’s strategy. A separating equilibrium is 

obtained whereby taxpayers divide themselves into at most three groups: the lowest types14 

report low tax liabilities; the middle types hire a practitioner and; the highest types report 

high tax liabilities. The tax agency’s optimal audit strategy is to conduct an audit when 

a low tax liability is reported on a tax return without a practitioner’s signature and the 

cost o f auditing is smaller than the expected benefit. The effect o f practitioners on the tax 

agency’s audit strategy is to conduct fewer audits in equilibrium. Beck et al. demonstrate 

that while the expected tax liabilities reported by taxpayers who hire practitioners will not 

necessarily decline, the expected monetary transfers to the tax enforcement agency (on a

l4Different taxpayer types are distinguished in terms of their probability assessments 
regarding the deductibility of certain items.
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post-audit basis) decrease due to a reduction in penalty payments.15

An important conclusion in Beck et al. is that the tax agency never audits 

practitioner-prepared returns as practitioners will never be associated with returns 

containing errors. Since it is common knowledge in their model that practitioners have the 

ability to resolve taxpayers’ uncertainty, severe penalties would be imposed on 

practitioners if  they were discovered to have knowingly signed erroneous returns. Beck 

et al. support their assertion by assuming that there is some probability that tax evasion 

will be discovered due to events outside the normal audit process — TCMP audits;16 

however, this element is not incorporated into the model. The model does not capture the 

reality that the taxing authority audits returns prepared by practitioners and that these 

returns may be noncompliant.

In contrast to the conclusions reached by Scotchmer [1989] and Beck et al. [1994], 

that tax practitioners reduce taxpayers’ uncertainty and therefore lead to a decrease in the 

IRS revenues, Melumad et al. [1991] find that the taxing authority’s revenues may, under 

certain conditions, increase when taxpayers utilize practitioner services. The main 

contribution of their study is the investigation of the desirability o f an alternative 

mechanism, the subsidization of tax preparation fees, for encouraging (or discouraging) 

the use o f tax practitioners. As in Beck et al. [1994], the signalling role o f practitioners 

is an important element in the model. The results indicate that the taxing authority would 

like to "price discriminate" in subsidizing tax practitioner involvement in the tax 

compliance process. In particular, only taxpayers whose returns are signed by practitioners 

and are not audited subsequently by the IRS should sometimes have their tax-preparation 

fees refunded.

Studies discussed in this and other sections do not explicitly model the tax 

agency’s choice o f the optimal amount of uncertainty (complexities and/or ambiguities)

15Beck et al. [1994] have also tested the predictions of their model experimentally. 
The results o f their experiment provide support for their predictions with the exception 
o f the effect that tax practitioners have on post-audit tax collections.

16In the U.S., the IRS randomly selects taxpayers for audit under the TCMP.
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which should exist in the tax legislation but examine changes in the amount of uncertainty 

either through the hiring o f practitioners or an exogenous shift in the uncertainty o f the 

tax legislation.17 In contrast to these studies, Thoman [1992] explicitly models the 

interaction between the clarity18 of the tax code (IRC) and taxpayers’ prior beliefs as to 

whether a particular deduction applies. In particular, she examines the relationship among 

the clarity level, taxpayers’ hiring decisions, and the taxing authority’s audit policies. The 

optimal level of ambiguity is a function of the fraction of the population whose taxable 

income is reduced by that section of the tax legislation. For example, if the particular 

section o f the tax code describes a deduction which applies to a small proportion o f the 

population, the taxing authority prefers an ambiguous code combined with the threat of 

frequent audits, inducing uninformed taxpayers into reporting high levels of taxable 

income. Furthermore, practitioners can, under certain conditions, increase the tax agency’s 

net revenues since the enforcement costs may decrease by an amount greater than the 

decline in taxes and fines collected. As in Melumad et al. [1991] and Beck et al. [1994], 

the practitioner plays an important signalling role.

Risk Advice

An additional function of tax practitioners is the provision of risk advice, or advice 

concerning the probability or magnitude of penalties. Most theoretical models assume that 

taxpayers know the relevant detection probabilities and penalties; however, as noted in 

Roth et al. [1989], "individuals make systematic errors in estimating low probabilities" 

[P.90]. Practitioners can therefore provide risk advice to taxpayers which Roth et al. 

[1989, 172] define as follows:

17The amount o f ambiguity and complexity in the tax legislation can be determined 
partly by the legislative bodies (through tax design), and/or partly by the revenue authority 
through its administrative procedures, the issuance o f rulings, and its communication 
strategy (e.g., Internal Revenue Bulletins in the U.S., Interpretation Bulletins and 
Information Circulars in Canada; among others).

18Thoman defines the clarity of the tax code as "the probability that a taxpayer and 
the IRS would reach the same conclusion when applying the tax code" [P.l].
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Risk advice ... emphasizes knowledge o f IRS administrative practices, 
detection probabilities, and sanctioning practices rather than knowledge of 
tax regulations. In providing risk advice, practitioners advise clients on 
such matters as what reports are least likely to be challenged, which types 
o f income are least likely to be found in audits, or what dollar amounts are 
likely to be ignored by the IRS.

Shavell [1988]) demonstrated that in a decision theoretic framework, the provision

of risk advice usually leads to an increase in noncompliance. Erard [1990], in his

discussion of the impact of tax practitioners on tax compliance posits a potential

explanation for some of the noncompliance:

[T]ax practitioners are more aware of true audit rates; more aware of cases 
where IRS’s arguments are likely to be challengeable; more likely to know 
what the true possibility of penalty is...results in more noncompliance, in 
IRS’s opinion [P. 124].

In contrast to the explanations and results obtained above, Klepper and Nagin 

[1989] find empirical evidence that practitioners contribute to compliance by acting as 

important conduits for communicating tax agency enforcement priorities to taxpayers.

2.5 Concluding Remarks

Research to date suggests that practitioners perform an important role as providers 

of services and as providers of information to taxpayers. One of the primary benefits to 

taxpayers from hiring a practitioner arises from the practitioner’s ability to resolve or 

reduce the uncertainty in taxpayers’ tax liabilities. Furthermore, practitioners may perform 

a signalling role by providing incremental information to the tax agency concerning the 

true tax liability of taxpayers.

Long and Swingen [1991] have noted that many studies have treated all forms of 

noncompliance and tax evasion as nearly interchangeable. They have further noted the 

need to distinguish among different forms o f noncompliance. As mentioned in Chapter 

1, the introduction of uncertainty into the models has the effect o f blurring the distinction 

between evasion and minimization, thereby making the distinction between intentional and 

unintentional misreporting ambiguous. This thesis contributes to the existing literature by 

explicitly modelling taxpayers’ joint evasion/minimization decisions. Taxpayers choose
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both the level o f income to be reported and the tax rate to be applied in the calculation 

o f their tax liability. Since taxpayers know their true level o f income, any misreporting 

is treated as intentional (i.e., an attempt to evade); however, since they are uncertain about 

the tax rate applicable to their particular situation, any misreporting is treated as 

unintentional (i.e., an unsuccessful attempt at tax minimization). Taxpayers’ incentives to 

engage in one or both types of activities are examined.

From the tax agency’s perspective, existing theoretical research has provided mixed 

results regarding the role of practitioners in the compliance process. While a number of 

studies demonstrate that the use o f practitioners in reducing the uncertainty in taxpayers’ 

tax liabilities usually results in lower expected tax revenues (due to a decrease in penalty 

payments) and in either an increase or a decrease in compliance, other studies have 

provided contrary results. Additional work on the role of practitioners in the compliance 

process is therefore required.

An element which has been ignored in the existing research is the information 

asymmetry between taxpayers and practitioners. Taxpayers have private information about 

the facts and transactions underlying their particular situation which must be 

communicated to practitioners when hiring occurs. However, taxpayers may have 

incentives to conceal information from practitioners so that they can evade. As mentioned 

in Chapter 1, survey evidence suggests that taxpayers are not always honest with 

practitioners and that practitioners do not always ask for supporting documentation. Since 

practitioners do not currently have a duty to verify all the financial information provided 

to them by taxpayers, evasion may occur even when returns are practitioner-prepared. This 

thesis further contributes to the existing literature by modelling taxpayers’ communication 

o f information regarding their sources of income and deductions (i.e., level of income). 

Additionally, an expanded role for practitioners is examined whereby practitioners have 

an increased responsibility for detecting evasion by verifying financial information 

provided to them by taxpayers. The proposed tax agency policy is expected to affect 

taxpayers’ hiring decisions as well as their incentives to engage in tax evasion and tax 

minimization activities. The trade-offs faced by taxpayers are examined. Furthermore, the 

effect o f this proposed policy on tax agency revenues is analyzed.
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DESCRIPTION OF THE MODEL

3.1 Introduction

This section presents a scenario in which the taxpayer and the tax agency are 

strategic participants in the compliance process and the practitioner is mechanistic.1 A one- 

period model is analyzed whereby the tax agency first strategically chooses the optimal 

level of investigation that it requires practitioners to exert in detecting tax evasion. Given 

knowledge of this level of investigation, taxpayers then strategically decide whether to 

seek practitioner assistance, what information to provide the practitioner (if one is hired), 

and what report to file to the tax agency (if self-preparing the return). The precise 

sequence of events and actions is presented in Section 3.6.

3.2 Taxpayers’ Private Information

Taxpayers privately observe information regarding their underlying transactions 

and specific circumstances which is relevant in determining their tax liabilities. In this 

model, this information is divided into two components. First, taxpayers privately observe 

their exogenously specified level o f  income which may take one o f two values, high or 

low (denoted by H and L, respectively).2 Taxpayers are referred to as high-type taxpayers 

or low-type taxpayers where taxpayer types, 0 e {H,L}, are drawn from some objective

'Papers in auditing, such as, Titman and Trueman [1986] and Datar, Feltham, and 
Hughes [1991], have modelled the auditor as a mechanistic monitor. Although ihe 
modelling o f the practitioner as a strategic agent may be desirable, the approach utilized 
in this thesis provides a simpler setting for understanding the strategic interactions 
between the tax agency and the taxpayers and for analyzing all the possible equilibria.

2For convenience to the reader, a table o f notation is provided in Appendix A.
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distribution p(0). The prior distribution of taxpayer types over income levels is common 

knowledge to all participants. However, only taxpayers observe their own type.

Second, taxpayers observe private information regarding their transactions and the 

facts underlying their situation which is essential in the determination of the category to 

which their income belongs and, therefore, of the applicable rate o f  tax. It is assumed that 

the tax laws are exogenously specified (e.g., in the CITA or the IRC) and are provided 

to all participants.3 However, taxpayers cannot process all the information that they 

possess to correctly determine which tax rate should be utilized in the calculation of their 

tax liability as they do not know how the law specifically applies to an individual fact 

situation. Tax liability uncertainty to the taxpayers is therefore modelled as uncertainty 

with respect to the taxpayer’s effective tax rate (hereafter referred to as "tax rate"), which 

incorporates different inclusion rates for different categories of income. Taxpayers assess 

an unbiased probability, P, that for a given set of facts and transactions, the tax rate is 

high and a complementary probability, l-(3, that the tax rate is low. In this thesis, a high 

tax rate, tj, refers to the rate at which ordinary income, I, is taxed, whereas a low tax rate, 

tCG, refers to the rate at which capital gains, CG, are taxed.4 Different taxpayers are

3This assumption is consistent, to some extent, with reality where the laws are enacted 
by the legislative body (e.g., Parliament (in Canada) or Congress (in U.S.)) and are 
interpreted, enforced, and collected by the tax agency (e.g., RCT or the IRS).

4Beck and Jung [1989a,b] and Beck et al. [1994] model the beliefs about the tax 
liability in a similar manner except that the uncertainty relates to the level of taxable 
income as opposed to the tax rate. To the extent that the effective tax rates reflect 
differences in inclusion rates (i.e., the fractional amount included in the calculation of 
taxable income), the scope of the present model encompasses uncertainty about taxable 
income and thus, uncertainty about tax liability. The terms t, and t CG are utilized for 
expositional purposes, however, the analysis is not restricted to ordinary income and 
capital gains income. Sources of income which are fully, partially, or non-taxable may be 
analyzed within the same framework.

Taxpayers’ beliefs may be considered to be subjective and based on past 
experience; however, they are also the probabilities chosen by Nature, in accordance with 
taxpayers’ subjective probabilities. Furthermore, since practitioners are assumed to give 
definitive advice, these beliefs constitute the prior probabilities utilized in the 
determination o f the expected benefit of advice provided by practitioners.
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distinguished by their beliefs, P, about the tax rate, tK, tK e {t„ t^ } . They are referred to 

as income taxpayers or capital gains taxpayers.

Tax practitioners and the tax agency know how to apply the laws to individual fact 

situations; however, they do not observe the facts or transactions underlying an individual 

taxpayer’s circumstances, not do they observe the beliefs assessed by a particular 

taxpayer. The entire population of taxpayers holding beliefs P is assumed to be common 

knowledge and is modelled by the probability density f(P) having [0,1] support and mean

The determination of taxpayers’ tax liabilities is therefore affected by two 

elements: the level of income and the tax rate. Although there exists a possibility that 

wealthier taxpayers may face a more complex tax rate structure, it is assumed that the 

distribution over taxpayer income levels is independent of the distribution over taxpayer 

beliefs about tax rates; whether a taxpayer’s level of income is H or L provides no 

information about his or her tax rate, t,, or t ^  (or vice versa). This assumption is 

equivalent to the assumption that minimization opportunities do not have an impact upon 

evasion opportunities (and vice versa); that is, taxpayers’ abilities to evade through their 

choice of the level of income reported on their return does not affect their opportunity to 

minimize through their attempt at resolving their uncertainty about their tax rate. The joint 

distribution is g (0 ,p ) =p(0)xy(P)-

3.3 The Taxpayer’s Decision Problem

Taxpayers are assumed to be risk neutral individuals who seek to minimize their 

expected tax liabilities and other costs (or maximize their expected after-tax income for 

a given level o f pre-tax income, net o f costs). Taxpayers, having observed their private 

information (H, or L, and P), must decide whether to submit their own tax return or to 

hire a practitioner. Given the presence of uncertainties in the tax liability, taxpayers may 

have an incentive to seek advice from tax practitioners, who, through possessing a

(1)
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superior knowledge of the tax legislation, know how to apply the laws to individual fact 

situations.5-6 It is assumed that, for a given set of facts, practitioners provide perfect or 

definitive ad dee regarding the application of the tax laws and, therefore, the determination 

of the true tax rate: tax minimization schemes can be viewed as risk free.7 By resolving 

taxpayers’ uncertainties about the tax rate, practitioners can assist taxpayers in reducing 

their expected tax liability: they help taxpayers engage in tax minimization. Taxpayers 

derive benefits from obtaining assistance either through learning with certainty that they 

can utilize the lower tax rate, tCG (when a higher tax rate would be utilized where 

practitioner assistance is not sought), thus reducing the amount of tax paid to the tax 

agency, or through learning that the higher rate, t,, is the true tax rate, thereby saving the 

expected interest charges on the tax deficiency and possibly the expected cost o f being 

audited. The expected benefit is determined by multiplying the probability that advice will 

lead taxpayers to alter their behaviour by the benefit obtained from their altered 

behaviour.

Where hiring occurs, taxpayers provide practitioners with confidential information 

concerning both their level of income (H or L) and the facts and transactions underlying

5Shavell [1988] and Beck et al. [1994] demonstrate that risk neutral taxpayers may 
derive benefits from obtaining assistance if practitioners can increase taxpayers’ expected 
after-tax income, net of costs.

6It is assumed that the individual taxpayer cannot call the tax agency to obtain the 
required information about the tax rate. This assumption is reasonable as the tax agency 
does not generally provide tax (planning) advice but only provides information about the 
law for which there is a requested interpretation. Furthermore, the tax agency may have 
a moral hazard problem in giving advice about tax minimizing strategies to taxpayers.

7Practitioners can be viewed as providing advice with certainty or perhaps 
recommending a position where substantial authority exists and such an interpretation is 
considered compliant behaviour. When practitioners resolve all uncertainty, taxpayers who 
seek advice will have posterior probabilities of either zero or one, depending upon 
whether they are told that their tax rate is t ^  or t,. Since practitioners possess superior 
knowledge of the tax legislation (as compared to taxpayers), even if practitioners provide 
imperfect advice, taxpayers’ posterior probabilities will converge to zero or one. Although 
the assumption of perfect advice is made for simplification purposes, it captures the 
expertise o f the practitioner.
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their circumstances which are utilized in the determination o f the correct tax rate (t, or 

tCG). Taxpayers may have incentives to withhold information regarding their level o f  

income as they would like to retain their opportunity to engage in tax evasion. However, 

a taxpayer’s ability to engage in tax evasion may be reduced (or eliminated) because the 

practitioner must perform an investigation of the taxpayer’s message regarding his or her 

declared level of income. A taxpayer who, in the absence of a practitioner, would claim 

a low level of income when his or her true level o f income is high and face the risk of 

audit and detection by the tax agency as well as the imposition o f penalties may, under 

certain conditions, face an even greater probability that his or her evasion activities will 

be detected by a practitioner (if one is hired).8

Taxpayers, however, truthfully provide all the information required by practitioners 

in resolving their uncertainty about the tax rate; that is, they do not have incentives to 

withhold rate-relevant information as they do not know how this information will be 

processed by practitioners in determining how the tax requirements apply to their 

particular situation. The interpretation of the information involves the practitioner’s use 

o f expertise, which is unobservable by taxpayers.9 A practitioner can therefore assist a 

taxpayer engage in tax minimization.

Taxpayers’ decisions to obtain assistance involve a trade-off between their desire 

to engage in tax evasion, by incorrectly reporting their level of income, and their 

opportunity to engage in tax minimization, by resolving their uncertainty about the tax

8The extent to which taxpayers face a greater probability that the understatement will 
be detected when hiring occurs depends on the relationship between the tax agency’s audit 
probability and the level of investigation that the tax agency requires practitioners to exert 
in detecting evasion.

9For example, the determination o f whether the profit on the sale o f vacant land in 
Canada is treated as income or capital gain is a question o f fact. Some of the factors 
which are considered include the taxpayer’s intention with respect to the land at the time 
o f its purchase, the extent to which intention is carried out by the taxpayer, and factors 
which motivated the sale o f the land (see IT-218R). Since the taxpayer may underestimate 
the significance o f facts which are essential in determining the tax result, the taxpayer is 
not expected to withhold rate-relevant information.
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rate, given the expected costs and benefits of each action. This framework therefore 

allows the demand for tax practitioners to arise endogenously. Taxpayers’ hiring decisions 

are affected in part by their level of income, their underlying uncertainty with respect to 

the current law (beliefs P about the tax rate), and the level of investigation undertaken by 

the practitioner. Their decisions are also affected by the level of the exogenous parameters 

in the model: the probability that the tax agency performs an audit, the cost o f being 

audited, and the level of penalties and interest charges (these parameters are described in 

Section 3.5).

Where a practitioner is hired, taxpayers must decide which level of income, G e 

{A,£}, to communicate to the practitioner given that their true level of income is 0. This 

communication, denoted by R$, will be referred to as the taxpayer’s message.10 When a 

taxpayer’s message is accepted (d=a, where d is the practitioner’s decision), the 

practitioner provides tax advice, and completes and files the return on behalf of the 

taxpayer.11 Where a practitioner is not hired or where taxpayers have been rejected by the 

practitioner (d=r) (as will be explained below), taxpayers must file their own return 

without having resolved their uncertainty about their tax rate. They must decide which 

level o f income, $ e {AX}, to report on their tax returns (which may or may not 

necessarily be the same as the level o f income communicated to the practitioner), as well 

as which tax rate, tj e  {tl5tCG}, to apply in the calculation of their tax liabilities. A

10The term "message" is used as opposed to "report" as the term report refers to the 
tax return provided to the tax agency.

Since taxpayers are assumed to truthfully communicate information relevant to the 
practitioner’s determination of the true tax rate, the transfer of tax rate-relevant 
information is not explicitly modelled.

"Melumad et al. [1991] assume that taxpayers have the option to file their own return 
after receiving advice from practitioners; however, it is more reasonable to assume that, 
since tax practitioners possess expertise not only in interpreting the legislation but also in 
completing the required forms and that both types of information are costly to 
communicate, they provide advice to taxpayers only if  they complete and file taxpayers’ 
returns. A taxpayer’s option to file his or her own return is further limited by the advent 
of electronic filing by practitioners.

A
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taxpayer’s report to the tax agency is denoted by R '  when the return is self-prepared andR *
Oytj V j j

when the return is practitioner-prepared.

The taxpayer’s decision problem can be summarized as consisting o f optimally 

choosing a sequence of actions from the following set of actions: ({Hire, No hire}, {R^,

r \, { r ‘ , r  ! , r ‘ , r ! }). The specification of taxpayers’ expected payoffs under
L “'tec, ‘‘Jrc,

the various strategies is provided in Appendix B.

3.4 Role of Tax Practitioners

Prior to providing tax advice and to completing the taxpayer’s return, the 

practitioner must perform an investigation of the taxpayer’s message, R^, to determine

whether or not the taxpayer has truthfully communicated his or her level o f income. As 

mentioned previously, it is assumed that practitioners are mechanistic; they perform the 

required amount of work utilizing the level of investigation, @ e {&,£}, chosen by

the tax agency and report honestly.

Given the tax agency’s chosen level of investigation and the results o f the 

practitioner’s investigation, the practitioner either accepts the taxpayer’s message, thereby 

providing tax advice and completing the taxpayer’s return, or rejects his or her message, 

(rejects the hypothesis that the client has truthfully revealed his or her income level), thus 

refusing to provide these services to the taxpayer.12 It is assumed that, given the costs of 

investigation, the practitioner is imperfect and may fail to correctly detect the taxpayer’s 

true income level. The practitioner may incorrectly conclude that the taxpayer has 

misrepresented his or her type and, therefore, makes a type I error with probability (1- 

w( ̂ ) )  (incorrectly rejects a true message). Additionally, the practitioner may fail to detect 

a discrepancy between the taxpayer’s message and his or her true level o f income and,

l2As in Melumad et al. [1991], the possibility o f "opinion shopping" is excluded from 
the analysis.
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therefore, makes a type II error with probability ( l-v (^ ))  (incorrectly accepts a false 

message).13

This thesis focuses on the required level of investigation and the resulting 

probability of making correct inferences from the test results, rather than on the trade-off 

between type I and type II errors as analyzed by Shibano [1989]. The level of 

investigation, e  [0,1], can be interpreted in terms o f the level of precision, which

in turn, is a function of the size of the sample of observations from the taxpayer’s records 

that the practitioner examines.14 The investigation technology is exogenously specified and 

has the following properties: conditional on practitioners being hired, it is assumed that, 

as the required level of investigation increases, the probability of making correct 

inferences increases, at a decreasing rate; that is, w 'f^ ) , v 'f ^ )  >0 and w "(^ ), v"(<^)<0.

Furthermore, w(<^=o) and v (^= o ) may be equal to zero or one depending upon whether 

the tax agency prefers that the practitioner always accepts or rejects the message without 

performing an investigation.

The costs to the tax agency from choosing a certain level of investigation are 

decreased tax, penalty, and interest revenue and increased resources for enforcement. 

These are the costs to the tax agency when practitioners commit type I or type II errors. 

As mentioned in Chapter 1, the tax agency’s choice o f strategy involves a trade-off 

between the levels o f evasion and minimization which, in turn, affect the tax agency’s

13Melumad et al. [1991] assume that only type II errors occur. However, this model 
recognizes that, where the practitioner’s investigation is imperfect, type I errors may also 
occur since taxpayers may not be able to provide sufficient evidence that they have not 
excluded income without incurring substantial practitioner (investigation) fees.

14Shibano [1989] derives a functional representation o f the trade-off between type I 
and type II errors in a strategic decision theoretic setting, under the assumption that the 
auditor be restricted to a single sample with a fixed sample size (a restriction utilized in 
Blackwell and Girshick [1954]). Shibano asserts that allowing the choice of sample size 
within his setting "involves considerable expansion o f the strategy spaces" [P. 42] and is 
not a trivial problem. Since this thesis is concerned with setting investigation standards 
and, thus, determining the sample size, the trade-off between the two types o f errors is 
not examined.
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revenue. The tax agency’s decision problem is discussed in Section 3.5.

In this thesis, the practitioner is not required to report to the tax agency any 

discrepancies between the results o f the investigation and the level o f income 

communicated by the taxpayer to the practitioner.15 As a result, the tax agency does not 

obtain information about taxpayers who hired practitioners and were rejected by them.

Tax practitioners are assumed to operate in a competitive industry and charge a 

fee, denoted by F(-), in exchange for their services. Services include the investigation of 

the taxpayer’s message regarding the level of income and, where the practitioner accepts 

the taxpayer’s message, the provision of tax advice and the preparation and filing of the 

tax return. Consequently, the fee has two components: the first component pertains to the 

practitioner’s cost of investigation which is an increasing function of the level of

investigation required by the tax agency when taxpayers communicate the message R&. 

As the tax agency’s required level of investigation increases, the fee charged to taxpayers 

increases, at an increasing rate; that is, F'(Cg)>0 and F"(^)>0. Furthermore, F (^ = l )=oo; 

that is, a perfect investigation o f the level o f income is unobtainable.16 The second 

component comprises the cost of providing advice and completing the taxpayer’s return. 

It is assumed that this cost is fixed as practitioners can resolve the uncertainty in the tax 

liability without exerting additional effort (e.g., tax research); they are compensated for 

their existing technical knowledge of the tax laws. It is further assumed that the fee is 

independent of the results of the practitioner’s investigation and that all taxpayers that 

seek advice pay for the cost of advice and return preparation even though they may not

lsThis assumption is consistent with current practice. Although current practice does 
not require practitioners to perform an investigation, when practitioners become aware of 
underreporting, they cannot sign or cannot be associated with the erroneous return. 
However, they have no legal obligation to tattle on their client.

15These assumptions are consistent with those in the auditing literature (see for
example, Dye [1993], Moore and Scott [1989], and Schwartz [1993]).
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enjoy the benefits of these services (because their message has been rejected).17 

Accordingly, the practitioner fee can take one of two values: F (^ p  or F(^ ).

3.5 Tax Agency’s Decision Problem

The tax agency’s objective is to maximize expected total tax revenue, including 

penalties, net of audit costs. Its objective is achieved through its optimal choice of the 

level of investigation that it requires practitioners to exert in detecting evasion. This level 

of investigation is selected after the prior distributions over taxpayer income levels and 

tax rates are known but prior to taxpayers’ choice of strategies. It is assumed that the tax 

agency takes as given its own audit policy and the tax and penalty schedules. These 

assumptions are made for simplification purposes and, also, to focus on the trade-offs 

which arise from the adoption o f the proposed enforcement mechanism. Specifically, 

attention is focused on the effect o f different levels of practitioner investigation which 

may be selected by the tax agency on taxpayers’ incentives to engage in tax evasion and 

tax minimization activities and, hence, on its own expected tax revenue.18 These 

assumptions are consistent with those adopted in Scotchmer [1989] and Scotchmer and 

Slemrod [1989]; among others. For example, Scotchmer and Slemrod [1989] focus on 

another aspect of the tax system that affects underreporting: that taxable income as it 

would be assessed by an auditor is a random variable.

The exogenous audit policy adopted provides for different levels of audit in order

17The analysis precludes the use by practitioners of fees contingent on the results of 
the practitioner’s investigation and/or whether advice is provided. A future study could 
examine the effects of modelling a more complex fee structure.

l8Most game theoretic models do not attempt to derive optimal tax and penalty 
schedules; however, they usually focus on the reporting and auditing relationship between 
taxpayers and the tax agency (with or without the presence o f a practitioner), thereby 
making the audit probability a central choice variable. A number of models have assumed 
that the tax agency can commit to an audit policy (e.g., Scotchmer [1989] and Thoman 
[1992]) while others have assumed an inability to commit; that is, the tax agency chooses 
its probability of an audit conditional on the report observed (e.g., Beck and Jung [1989b], 
Beck et al. [1994]; among others).
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to take into consideration some effects of the policy and the need to differentiate between 

certain taxpayer reports. This audit policy is specified as follows. First, the probability that 

the tax agency audits a return depends upon whether the return is self-prepared or

practitioner-prepared, where y '  and y  p  denote the respective probabilities. Second, the 

probability that the tax agency audits a self-filed return r !  , or a practitioner-prepared
H.i,

return R ?  , or, R!’ is zero since the tax agency is already collecting the maximum
".'re

amount o f revenue at the minimum cost.19 Third, the probability that the tax agency audits 

a self-prepared return other than r ‘ is y ' e  (0,1). Finally, the probability that the tax
H,t,

agency audits a practitioner-prepared return R f  or R f  is y p e (0,1), where y / ’ < y / .
Lfca

The audit probabilities y ' and y  p  may be viewed as applying to a particular class 

of taxpayers. These taxpayers have a number o f relevant characteristics in common which 

place them in a particular audit class. The assumption that y ' and y p  and, thus, the audit 

resources available, are not optimally chosen within the period has some institutional 

support in that the parameters of the IRS audit-selection formulas are obtained using 

previous years’ data and not updated annually. As reported in the Wall Street Journal 

[1994, 1], the "audit-selection formulas are out-dated: The most recent research audits

19Note that where hiring occurs, the tax agency never audits a taxpayer who reports 
a high level o f income regardless of the tax rate utilized because practitioners provide 
perfect advice with respect to the tax rate and taxpayers truthfully provide all the 
information necessary to the determination o f the tax rate.
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covered 54,000 personal returns for 1988.1,20

The tax agency’s decision problem consists of choosing the optimal level of 

investigation, ^  J  e  {ft,£}, associated with each message, R ^  communicated by

taxpayers to practitioners. This endogenously determined level of investigation will 

directly affect the fee charged by practitioners, the probability that they make incorrect 

inferences (the level of type I and type II errors) and, consequently, the communication 

and hiring decisions of taxpayers (or equivalently the proportion of taxpayers who seek 

practitioner assistance and who communicate either a high or a low level of income). As 

a result, the tax agency’s revenue (including penalties) net of audit costs, will either 

increase or decrease in response to a change in the level o f investigation through affecting 

the levels of tax evasion and tax minimization. For example, an increase in ^  will

increase the practitioner fee as well as the probability that the practitioner will correctly 

discover the taxpayer’s true level of income. Consequently, for a given level of tax rate 

uncertainty, the proportion of taxpayers who seek advice will decrease if the fee increases 

at a faster rate than the expected benefit. The effect of this decrease in hiring is as 

follows. First, depending on the exogenous probability that a self-filed return is audited 

by the tax agency, tax evasion will either increase or decrease. Second, where a smaller 

proportion o f taxpayers seek assistance, successful tax minimization is expected to 

decrease since those who do not hire cannot resolve the uncertainty about their true tax 

liability. However, tax minimization may increase if a greater proportion of those who

20As described in Roth et al. [1989, 67], the IRS selects returns for audit utilizing a 
Discriminant Index Function (DIF). The DIF parameters are estimated using previous 
years’ data from the IRS’s TCMP (Taxpayer Compliance Measurement Program). The 
parameter estimates from the DIF formulas are then used to score incoming returns with 
an indicator o f the potential yield from audit. Furthermore, separate DIF formulas and 
selection rules are created for predetermined audit classes, which are defined in terms of 
income ranges and return characteristics. The actual number o f returns selected for audit 
depends on the reporting behaviour of taxpayers, the type and number o f audit personnel 
available, and the amount o f audit resources available. Furthermore, DIF score thresholds 
are set for district offices at the beginning o f the year (Roth et al. [1989]) (see Tauchen 
and Witte [1986] for additional details regarding the audit selection process o f the IRS).
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hire communicate their information truthfully to practitioners. The tax agency ’ s choice o f  ̂

must therefore take into account the optimal behaviour o f taxpayers.

Upon receipt of the taxpayer’s return and based on its audit policy, the tax agency 

either performs an audit or accepts the return. It is assumed that the tax agency has a 

higher probability than practitioners of discovering incorrect reports. The tax agency has 

access to information which is not available to the practitioner and which allows it to 

conduct an audit with greater accuracy.21 For simplification purposes, it is assumed that 

the tax agency audit is perfectly revealing; that is, it detects any errors and confirms 

accurate reports.22

When an audit occurs, the tax agency incurs a cost o f auditing, denoted by C, and 

the taxpayer incurs a cost of being audited, denoted by A. The cost to the taxpayer not 

only includes the opportunity cost of time spent preparing for an audit and the disutility 

for the audit experience, but also the costs of preparing and providing supporting 

documentation for the tax auditor, and the costs incurred by tax agency examiners at the 

taxpayers’ premises.23

When the tax agency discovers an understatement o f the level o f income (the 

taxpayer has evaded taxes), it collects the additional tax liability, tK(H -L ), and assesses

a penalty, mtK(H -L ), as well as an interest charge, n tK(H -L ), where m and 71 are the 

proportional penalty and interest rates respectively, 7i:<m, and tK e {t„ t^ }  is the true tax

21For example, the tax agency performs matching procedures utilizing information 
from payroll deductions databases which allows it to identify certain unreported sources 
o f income. The tax agency has access to third party information and to other taxpayers’ 
returns. Furthermore, under certain circumstances, the tax agency has rights under various 
provisions of the tax legislation to inspect records and property and to require the 
production of documents or information. Such rights are not available to practitioners.

22Furthermore, by assuming that the tax agency conducts a perfect audit, it is not 
necessary to model the reassessment and appeals process. For a description of this process, 
see Porcano and Porcano [1985] and Feltham [1990].

23These costs are incurred even when the taxpayer is found to be compliant.
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rate.24 The interest cost represents a charge on the amount of tax that is not paid on or 

before the prescribed date of payment. The penalty is assessed for filing a fraudulent 

return. Additional penalties may be assessed for other reasons; however, for purposes of 

this thesis, the fraud penalty is the only penalty explicitly considered. When the 

underpayment o f tax relates solely to the application of the incorrect rate of tax, taxpayers 

pay the additional tax liability (f;0 - / rc0), and are assessed interest, n (tlQ -t(.(.Q)̂  where

0 e  {H,L}. It is assumed that, as regards the tax rate, the taxpayer’s position has a 

reasonable basis in law or the misreporting is unintentional; hence, penalties for evasion 

are not assessed. However, even though the taxpayer has not committed evasion, the 

taxpayer must bear some cost, the interest charge, for an inaccurate return.25 Where both 

the income level and the tax rate are incorrect, the tax agency collects the additional tax 

liability, (t , H - t  L) ,  and assesses a penalty, m (t..H -t .L), and an interest charge
' K J ' K K '

7i(tKH-tjL)>  where tK is the true tax rate, t; is the reported tax rate, and J^K. When the

tax agency discovers that the taxpayer has overreported, it refunds the overstated tax but 

does not remit interest on the overstatement. Whereas most papers assume that taxpayers 

incur penalties even when unintentional misreporting occurs, this thesis captures an 

institutional feature, that unless the misreporting is deemed wilful (or negligent), penalties 

are not usually imposed. Thus, differential costs are incurred depending upon the type of 

misreporting.

A specification o f the tax agency’s expected payoffs under the various strategies 

is provided in Appendix B.

24The penalty and interest costs are not deductible for tax purposes.

25In addition to the interest on the underpaid tax, this interest charge may include costs 
such as interest and penalties on deficient tax instalments. Although these latter costs are 
not necessarily proportional to the underpaid tax, proportionality is assumed for 
simplification purposes. Furthermore, the total interest charge (which is not deductible for 
tax purposes) is reduced by the taxpayer’s after-tax cost of capital. Under most 
circumstances, the taxpayer must bear some cost, in addition to the expected cost of being 
audited, for filing an incorrect return.
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3.6 Sequence of Events and Actions

To summarize the model, the following outlines the sequence o f actions and

events:

1. Nature chooses each taxpayer’s true income level 0 e {H,L} from the prior distribution

p(0); taxpayers privately observe their own type.

2. Nature chooses the true tax rate tK e {t„tCG}; taxpayers assess a probability P that the

tax rate is t„ and 1-p that the tax rate is tCG. The entire population o f taxpayers 

holding beliefs P about the tax rate is assumed to be common knowledge and is 

modelled by the probability density f(P).

3. The tax agency strategically chooses the level o f investigation, d e {ft, £}, that it

requires practitioners to utilize in their examination of taxpayers’ financial affairs 

and the resulting levels of type I and type II errors.

4. Taxpayers strategically decide whether to submit their own return or to hire a

practitioner.

5. Where hiring occurs, taxpayers strategically choose the message, ft e  {ft,£}, that

they communicate to practitioners. Where hiring does not occur, taxpayers

strategically choose the report, r ‘ , that they submit to the tax agency.
0.0

6. Where hiring occurs, the practitioner performs an investigation of the taxpayer’s

message utilizing the required level o f investigation (as determined by the tax 

agency) and, based on the results of this investigation, either accepts or rejects the 

taxpayer’s message. Where a taxpayer’s message is accepted, the practitioner 

provides advice, prepares and files the return on behalf of the taxpayer. Where the

message is rejected, taxpayers strategically choose the report, r ‘ , that they
0,0

submit to the tax agency.

7. Upon receiving the taxpayer’s return, the tax agency, based on its audit policy,

performs an audit or accepts the taxpayer’s return as filed.

8. If the tax agency detects errors, it collects the additional tax liability, penalties, and/or
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interest charges, or refunds any overreported tax.

The evolution of the game is presented in Figure 3.1.
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CHAPTER 4

ANALYSIS OF TAXPAYER AND TAX AGENCY DECISIONS

4.1 Introduction

This chapter focuses on the taxing authority’s and taxpayers’ strategic choices and 

characterizes their optimal decisions. The results are then utilized in Chapter 5 in the 

analysis of the equilibria o f the game.

The structure of the game is similar to that of the von Stackelberg extensive form 

game in which the taxing authority (Stackelberg Leader) moves first followed by the 

taxpayers (Followers).1 For each possible level of investigation, selected by the

tax agency, where e  [0,1] and 6 e {£[,£}, taxpayers choose the strategy that 

minimizes their expected tax liability. In determining its own strategy, the tax agency, 

anticipating the effect that the chosen level o f investigation has on taxpayers’ hiring, 

communication, and reporting decisions, calculates taxpayers’ best responses (reaction 

curves) to different levels o f C$. Given these best responses, it selects the level o f (and

the resulting levels o f v(d^) and w(Q)) which maximizes its expected tax revenue. In

equilibrium, the best responses calculated by the tax agency are identical to the 

characterizations of taxpayers’ optimal decisions.

Although a number o f events and actions have been specified in the description 

o f the model (see Chapter 3, Section 3.6), the game can be analyzed as a four-stage game 

where each stage corresponds to a player’s (tax agency’s or taxpayer’s) decision. In the 

first stage, the tax agency chooses the level o f investigation C# associated with each

'See Fudenberg and Tirole [1991, 67-69] for a description o f the von Stackelberg 
game in the duopoly context.
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message, r 6, that can be communicated by taxpayers who hire practitioners. Taxpayers,

having observed the tax agency’s chosen level of investigation, make their hiring decision 

in the second stage. In the event that practitioners are hired, taxpayers choose the message 

that they communicate to practitioners in the third stage. Where a taxpayer’s message is 

accepted, the practitioner resolves the uncertainty about the tax rate, prepares, and files 

the return on behalf of the taxpayer. Where a taxpayer’s message is rejected or where 

hiring does not occur, taxpayers proceed to the reporting stage. In this final stage, 

taxpayers file their own return, choosing both the level o f income and the tax rate.2

The analysis proceeds utilizing backward induction: that is, for each level o f ^

chosen by the tax agency, taxpayers’ optimal reporting decisions are first derived, 

followed by their communication and hiring decisions. The analysis concludes with the 

examination o f the tax agency’s decision.

Throughout the analysis, the following assumptions regarding the parameters of 

the problem are adopted:

Assumption 1:

Since H > L and t, > t ^ , two orderings of the tax liabilities can occur:

(i) t,H > tcGH > tjL > t£GL, or,

(ii) t|H > tjL > tcGH > t£GL.

In this model, it is assumed that ordering (i) prevails. This assumption implies that 

the amount of tax that can be evaded is large in comparison to the amount that can be 

minimized. Although either ordering could prevail, it can be demonstrated that, under 

ordering (ii), some taxpayers may have incentives to incorrectly report a high level of 

income when their true level o f income is low (see Lemma 1, Section 4.2.1 for an

example where r ‘ would dominate R* ). This thesis abstracts from such incentives. 

Assumption 2:

A restriction on the taxpayer’s cost of being audited, A, is imposed such that it is

2Recall that where a taxpayer’s message has been rejected, a practitioner does not 
provide tax advice and, thus, the taxpayer remains uncertain about the tax rate.
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less costly for any high-type taxpayer who believes with probability one that the true tax 

rate is t ^  (i.e., P=0) to report using this lower rate rather than the higher rate, t , , even 

if  the taxpayer is audited with certainty; that is, t,H > t^ H  + A.

Although Assumption 2 may appear restrictive and eliminates possible equilibria, 

it is reasonable from a tax policy perspective. Without this assumption, the taxing 

authority could induce taxpayers to report an amount greater than that required by law. 

However, under Canada’s "Declaration o f Taxpayer Rights", it is stated that taxpayers "are 

entitled to arrange [their] affairs to pay the least amount of tax the law allows".

Furthermore, Assumptions 1 and 2 imply that it is less costly for low-type 

taxpayers to truthfully report a low level o f income and be audited with certainty than to 

dishonestly report a high level o f income and use the tax rate t, to avoid the cost o f being 

audited; that is, t,H > t,L + A.

4.2 Taxpayer Decisions

The taxpayer’s decision problem consists of optimally choosing a sequence of

actions from the following set o f actions: ({Hire, No h ire } ,{ ^ , R^}, { r ^  , R ^  , R^ , 

R ‘ }). The derivation of taxpayers’ optimal reporting decisions is first considered in
WcG

Section 4.2.1. The conditions derived therefrom provide a benchmark against which the 

hiring and communication decisions are analyzed.3

4.2.1 Fourth Stage Reporting Decision

A taxpayer files a self-prepared return under two circumstances: either (1) a 

taxpayer does not seek practitioner assistance or; (2) a taxpayer’s message has been

3For expositional purposes, the term "strategy" will be utilized when referring to 
taxpayers’ complete set o f actions, i.e., their hiring, communication, and reporting actions. 
Otherwise, the term "decision" will be used interchangeably with "action" when referring 
to these actions separately. Furthermore, the term "filing" decision will be utilized 
interchangeably with "reporting" decision when referring to situations where taxpayers 
prepare their own return.
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rejected by the practitioner who was hired in the second stage.4 In either case, taxpayers 

must decide which level of income, 6 e  {ft,£}, to report on their tax returns, as well as 

which tax rate, tj e  {t,, t^ } , to apply in the calculation o f their tax liabilities, given the 

private information that they possess and the parameters o f the model. Taxpayers therefore

have four reports from which to choose: r ! , r ! , r ! , r J . A detailed analysis ofH,l, /i.'re L,t,

the no hiring and hiring cases is presented below.

Case 1: No Hiring

a) Low-type taxpayers

A comparison of the expected tax liabilities under the four reporting decisions 

leads to the following lemma which is important in the subsequent analysis.5

Lemma 1: Low-type taxpayers, having beliefs p about the tax rate never report r !  and.fi/

since these reports are dominated by r ‘ and r ‘ .

Proof: See Appendix C.

Lemma 1 establishes the result that low-type taxpayers truthfully report their level 

o f income even if  the tax agency audits with certainty. This result follows from 

Assumptions 1 and 2 which imply that taxpayers will not overreport their level o f income.

Moreover, the report r J is preferred to r ‘ if:
ĈG

4Recall that when a taxpayer’s message is accepted by the practitioner, the practitioner 
resolves the taxpayer’s uncertainty about the tax rate and files the return on behalf o f the 
taxpayer. Consequently, the taxpayer has no decision to make once the message is 
accepted.

5See Tables B .l and B.2 in Appendix B for a complete specification o f the expected 
payoffs to the taxpayers and the tax agency, respectively.
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E(TL  > E(TL | R ‘t ,£ ,p ) ,  (1)

or equivalently, if:

y ' [ p r / +( l - p ) / CGZ ^ ] +( l - y '> /  >

y '[p ( /7Z, +7t(r7i : - f CGZ))+(l -P )/CCL ^ ] + ( 1  - y X , I ,  

where £(7X | R ^  ^L, p ) is the expected tax liability incurred by a taxpayer who files a

self-prepared return R* when the true level o f income is low and the taxpayer holds
LJj

beliefs P about the tax rate. Inequality (2) can be simplified and reformulated in terms of 

the taxpayer’s belief that the income rate o f tax, t„ applies:

p < 2  = p;. (3)
y'7i

Pl is defined as the cut-off or critical value; the point of intersection between the 

two expected payments. Low-type taxpayers report R.' ( r ‘ ) depending upon whether
LJca ‘-J,

their belief P is lower (higher) than Pl- This implies that their reporting decisions are a 

function o f the probability that the tax agency audits a self-prepared return, y ' ,  the 

interest rate charged on underpayments, 7t, as well as their beliefs P about the tax rate. 

Note that only one critical value, Pl, is obtained since, by Lemma 1, low-type taxpayers 

have only two reports from which to choose.

It follows from condition (3) that Pl =0 when y '=1. In this case, all low-type 

taxpayers report R ‘ , for all p e  [0,1]. However, since by assumption y  '<  1, this case is
l/ftf

disregarded. At the other extreme, Pl ^  1 when 0 < y ' <  1/(1 +7t)- In this case, all low- 

type taxpayers report r ‘ , for all P e  [0,1]. Finally, when l / ( l  +7t) <y' <1, the cut-off

P value occurs at an interior point, 0<Pl<1, such that some low-type taxpayers report r ‘
*JfcQ

while others report r ‘ . The conditions under which low-type taxpayers make their
Lj ,
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Proposition 1: Low-type taxpayers’ reporting decisions can be characterized as follows:

(1) If  0 < y ' <  1/(1 +7i) i then all low-type taxpayers report r ‘ , for all P e  [0,1].6

(2) If  1 / ( 1  +7i) < y '< i ,  there exists a unique Pl,0<Pl<1, such that all taxpayers having 

beliefs P<Pl report r ‘ and taxpayers having beliefs P>Pl report r ‘ .
Wca

Proof: See Appendix C.

b) High-type taxpayers

High-type taxpayers follow the same decision-making process as low-type 

taxpayers. However, unlike in that case, there are no dominated reports. Consequently, 

high-type taxpayers choose from among all four possible reports. A comparison o f the

expected tax liabilities associated with the four reporting options R ‘ , d e  {£[,£} and tj
V, l j

e  (t„ tcG}, leads to a set o f cut-off P values which are utilized in determining the 

conditions under which taxpayers choose a particular report. These cut-off values are rank 

ordered and are then utilized to partition the population o f taxpayers into groups based 

upon their beliefs about the tax rate. Taxpayers’ reporting decisions can then be inferred 

from the partitionings obtained. However, it is demonstrated in Proposition 2 below that 

the probability that the tax agency audits a taxpayer’s return affects the ordering of the 

cut-off p values; that is, different orderings of the p values and, therefore, different 

partitionings of the population o f taxpayers are obtained depending on the tax agency’s 

audit probability. For a given set of parameter values, three audit probability intervals 

must be considered in characterizing taxpayers’ decisions. The results are presented in

6Note that a taxpayer holding belief P=1 about his or her tax rate is indifferent

between the two reports, and Rj,t ; however, given that taxpayers’ beliefs are
continuous over the interval [0,1], any randomizations are probability measure zero and, 
thus, are ignored.
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Proposition 2. For a description of the steps followed in obtaining the audit probability 

intervals, the cut-off P values and their orderings, and taxpayers’ reporting decisions, see 

the proof of Proposition 2 in Appendix C.

Proposition 2: For a given set of parameter values, high-type taxpayers’ reporting 

decisions are characterized as depicted in Figure 4.1 below.7

(1) Where 0<y '<y' ,>

............................................................................... ir-----------------------------------------------------------
i i

Pi?

1 i

Cut-off P values

(2) Where y ' < y '< y i , ,

r ; ,
* CG

--------------------.------------------ 1 -------------------.-------------------

Cut-off P values

7See the proof o f this proposition in Appendix C for a specification o f the cut-off 

audit probabilities, yj, k=l,2, and the cut-off p values, P*,, h=II, III, IV, and VI.
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(3) Where y ' < y ' <  l ,

4
Cut-off P values

FIGURE 4.1

High-type Taxpayers’ Reporting Decisions

Proof: See Appendix C.

The results obtained in Proposition 2 provide intuitive characterizations o f high- 

type taxpayers’ reporting decisions and are utilized extensively in the subsequent analysis. 

For a given set of parameter values and a specified audit probability, high-type taxpayers 

choose their report according to whether their belief p about the tax rate is lower or 

higher than the critical value applicable to their situation.

It should be noted that the critical values calculated above may be less than zero 

or greater than one depending on the set of parameter values and the audit probability 

interval considered. Given such an occurrence, one or more reports will dominate the 

other(s) for all p e  [0,1]. For example, when the audit probability lies in the interval

y ' < y ' < 1, (y^ = 1/(1 +7i)), as derived in the proof of Proposition 2, Appendix C), the 

critical value p ;„K is strictly less than zero.* Consequently, the report R '  dominates/?'
" J r c

8p ^  (defined in the proof of Proposition 2 o f Appendix C) is nonnegative if, and only
if:

Since the audit probability lies in the interval 1/(1 + 5 i )< y '< l ,  and as the condition 

immediately above is less than 1/(1 +n), P# is strictly less than zero.
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since p > for all P e [0,1]. As a result, taxpayers’ reporting decisions in case (3) are 

reduced to a choice between R ' and R '  . An examination of all the critical values in
,rrn

Figure 4.1 reveals that p ^  is the only value which is always less than zero for any set

o f parameter values and the audit probability interval considered.

Given the results obtained in Proposition 2, it is interesting to note that, when the

audit probability lies in the interval 0 < y ' < y , taxpayers who file a self-prepared return 

either report the highest or the lowest tax liability (i.e., r ‘ or R '  ), even though they 

have four possible reports from which to choose. The intuition for this result is that if 

taxpayers’ beliefs that the tax rate t, applies are lower thanp™, then the expected penalty

and interest charges are sufficiently low that taxpayers evade and report a low level of 

income (see the expected tax liabilities specified in Table B.l of Appendix B).

Furthermore, since y ' < 1/(1 +71), all high-type taxpayers who report a low level of income 

utilize the capital gains rate, tCG; hence, taxpayers file the return R '  . However, as 

taxpayers’ beliefs that the tax rate t, applies increases, the expected costs to those 

taxpayers of evading increase. When p > p"7, the expected costs o f evading, in absolute

terms, exceed the expected benefits, and taxpayers report honestly. Furthermore, taxpayers 

who truthfully report a high level of income can save not only the expected interest 

charges but also the expected cost of being audited if  they utilize the tax rate t„ since they

will never be audited; therefore, they file the report r ! .
H,i,

When the audit probability lies in the interval y 7 < y ' < 1, the expected costs of

evading (in absolute terms) always exceed the expected benefits, regardless o f the beliefs 

P held by taxpayers; hence, high-type taxpayers never evade and choose the tax rate

according to whether their belief p is higher or lower than the critical value p jj.
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Case 2: Hiring: Taxpayers Rejected by Practitioners

When a taxpayer’s message, R., is rejected by the practitioner who was hired in 

the second stage, the taxpayer must file a self-prepared return. Rejected taxpayers apply 

the same decision rules in choosing their optimal report as in the no hiring case. The 

identical result is obtained because, by assumption, the tax agency does not know that 

taxpayers hired practitioners and were rejected by them and, therefore, it does not obtain 

new information about taxpayers. Additionally, rejected taxpayers do not resolve their 

uncertainty about their tax rate. Rejected taxpayers are therefore essentially playing the 

same game with the tax agency as those who never hired: low-type taxpayers select their 

optimal report according to the conditions derived in Lemma 1 and Proposition 1 and 

high-type taxpayers make their reporting decisions according to the conditions derived in 

Proposition 2.

A Specific Case

As illustrated in Figure 4.1 (Proposition 2) above, three audit probability intervals 

must be considered in providing a complete characterization o f high-type taxpayers’

reporting decisions: (1) o < y ‘ < y 5 (2) y < y ' < y ‘2; and (3) y ̂  c  y ' c  1 -9 Similarly, two 

audit probability intervals must be considered in analyzing low-type taxpayers’ decisions: 

(1) 0 < y ' <  1/(1 +7i); nnd (2) i / ( i  +7i) < y ' < 1 (see Proposition 1). Note that the first two 

audit probability intervals for high-type taxpayers coincide with the first audit probability 

interval for low-type taxpayers. Since taxpayers’ reporting decisions derived in this section 

affect their hiring and communication decisions in the second and third stages,

respectively, to simplify the analysis, only one case, in which y  ‘2 < y '  < 1 (y ̂  =1/(1 + 71) ) ,

’The audit cut-off values y', and y ‘2 are derived in the proof o f Proposition 2 in 
Appendix C.
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is thoroughly analyzed.10

Recall from earlier discussion that, when y ' < y ' < i ,  high-type taxpayers’

reporting decisions are to file the self-prepared return R ' ( r ‘ ) depending upon
H-11

whether their belief p is lower (higher) than p " ,  where 0<p}J<l.11 Furthermore, low-type 

taxpayers file the self-prepared return r ‘ (r ‘ ) depending upon whether their belief p
LJn - L,fl

is lower (higher) than p 7* (see Proposition 1).

The audit probability interval selected, y ' < y ' < i ,  may be viewed as applying to

a particular class of taxpayers. These taxpayers have a number of relevant characteristics 

in common which places them in the highest audit class. For example, they may be 

involved in transactions such as tax shelters or the sale of investments for which the 

probability o f audit and assessment is high. These are the more interesting taxpayer types 

who have more at stake than, for example, those whose income is entirely subject to 

withholding at source. Therefore, f(P) and p(H) refer to the distribution of tax rates and 

income levels within the class, rather than to the distribution of tax rates and income 

levels within the entire national or regional population o f taxpayers.12

The audit probability interval is also selected for these additional reasons. First, 

for low-type taxpayers who self-report, it is the only interval where an interior cut-off 

value P  ̂ exists ard no reporting decision strictly dominates another, for all P e [0,1] (see

10A similar approach can be utilized to analyze the other audit probability intervals. 
A brief discussion is provided in Section 5.5.

nThe cut-off value P# =D - y ' A/(t ,H  - t  CGH)]ly ‘ {\ +7i) is derived in the proof of 
Proposition 2 in Appendix C. This cut-off value is always less than one and is greater 
than zero if y 'A  <(tIH - tccH). Since by Assumption 2, A < (t,H - tcaH), the inequality

holds and 0 < p£; < 1.

l2This argument is similar to that made in Erard and Feinstein [1994].
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Proposition 1). Second, although certain assumptions maintained in this model differ 

significantly from those in Beck et al. [1994],13 an interesting comparison can be made 

between the results obtained in this model, when 1/(1 +7i ) < y '  < l ,  and the equilibrium 

characterized in that paper. In the no hiring case, Beck et al. obtain a partially separating 

equilibrium if the audit probability (determined in equilibrium) is greater than the inverse 

of one plus the penalty rate. An interior cut-off value is obtained such that some taxpayers 

report a high tax liability while others report a low tax liability. This result is similar to 

the result obtained in this thesis with respect to low-type- taxpayers. Finally, although 

high-type taxpayers never evade when they file their own return, they may attempt to 

evade when they hire practitioners. Consequently, the level o f investigation chosen by the 

tax agency is expected to affect taxpayers’ hiring and communication decisions. The audit 

probability interval selected, therefore, does not preclude the examination of the trade-offs 

faced by the participants.

Although only one case is thoroughly analyzed, Sections 4.2.2 and 4.2.3 first 

present taxpayers’ communication and hiring options, respectively, for all audit probability

intervals. Each section then focuses on taxpayers’ decisions w h e n j / ( i  +7t ) < y ' < l  (the 

specific case).

4.2.2 Third Stage Communication Decisions

This section focuses on taxpayers’ communication decisions to practitioners, given 

that hiring occurs in the second stage. Taxpayers choose the message R G e  {&,£}, i.e, 

the level of income, that they communicate to practitioners, taking into consideration the 

level o f investigation, selected by the tax agency and utilized by practitioners in their

13Specifically, Beck et al. model the audit decision as a strategic choice for the tax 
agency whereas the model in this thesis assumes that the tax agency strategically chooses 
a level o f investigation that practitioners utilize in detecting evasion while assuming that 
the audit probability is exogenously specified. Furthermore, unlike Beck et al., this thesis _ 
explicitly models the transfer of information between the taxpayer and the practitioner 
and, additionally, distinguishes between taxpayers’ evasion and minimization decisions.
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examination o f the message, and the resulting probability that this message will be 

accepted or rejected. Where a taxpayer’s message is accepted, the practitioner provides 

advice through resolving the uncertainty about the tax rate, prepares, and files the return 

on behalf o f the taxpayer. When the message is rejected by the practitioner, taxpayers file 

their own return, according to the conditions specified in the fourth stage (see Section 

4.2.1, Propositions 1 and 2).

From the tax agency’s perspective, a higher tax revenue will be collected at a 

minimum cost to the tax agency when taxpayers report a high rather than a low level of 

income even if  the true level of income is low. This result follows from Assumption 1 

(i.e., tccH > t,L). It is therefore optimal for the tax agency to always have the practitioner 

accept a taxpayer’s message R^ without performing an investigation (i.e., ^  =())• This 

leads to the following observation.

Observation 1: Given the message r  , the tax agency’s optimal choice of the level of 

practitioner investigation is = o • In this case, practitioners always accept the m essage^  

without performing an investigation o f taxpayers’ financial affairs: w ( ^ = o ) = ( l -  

v ( ^  =o))=l.  Given that the message is accepted, practitioners resolve the uncertainty 

about the tax rate and file the return on behalf o f the taxpayers.14

a) Low-type Taxpayers

The following lemma demonstrates that low-type taxpayers who hire a practitioner 

never overreport their level of income. This lemma is consistent with Observation 1, 

where the message R .  is always accepted, the tax agency’s chosen level o f investigation
n

is C^=0, and practitioners who receive the message Rn know that this message was

14Recall that the resolution of uncertainty about the tax rate does not require the 
practitioner to perform an investigation since it is assumed that taxpayers truthfully 
provide all rate-relevant information.
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communicated by a high-type taxpayer.

Lemma 2: Low-type taxpayers always report their true level of income to practitioners 

as the message Rfj is dominated by Rf .

Proof: See Appendix C.

b) High-type Taxpayers

High-type taxpayers choose to communicate either R^ or R^ to practitioners.

Where they select the message R , taxpayers know, by Observation 1, that this message

will always be accepted. However, where the message Rf: is provided, practitioners

investigate the message utilizing the level of investigation and either accept or reject

it. If  the message is accepted, taxpayers have no additional decision to make; the 

practitioner resolves the uncertainty about the tax rate and files the return on behalf o f the 

taxpayer. However, if the message is rejected, taxpayers must file their own return, 

choosing both the level o f income and the tax rate, according to the reporting decision 

rules specified in the fourth stage (see Proposition 2).

High-type taxpayers choose their message by comparing their expected tax 

liabilities from communicating R^ and r £. Since a message r £ may be rejected, 

taxpayers must also consider their fourth stage reporting decisions in solving their optimal 

communication decisions; that is, the expected tax liability from reporting Rt  is 

conditioned on the probability that a message may be accepted or rejected and if  rejected, 

on the report R ‘ filed by taxpayers. For ease o f presentation, taxpayers’ decisions areO.lj

described as a choice between their message R. and R. to the practitioner and the report/?.'H L 0,/j

to the tax agency if  the message /?£ is rejected. The comparisons o f the expected tax 

liabilities under the various choices provide the critical rejection probabilities, v ( ^ ) E, 

g=I,II,III, which make taxpayers indifferent between choosing r  and R and,n L
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additionally, R ^  if  r £ is rejected . 15 The results are presented in Lemma 3 below.

Lemma 3: For a given level o f practitioner investigation, specified by the tax agency, 

and a resulting probability that a message R will be correctly rejected by the practitioner, 

v(C,p, the message r  is dominated by any one or all of the following message/report 

combinations: 16

I. R and R '  if  rejected, if:L LJcg

(1 - y p(l +n + m ))[ ( l-pXtccH-tccIJ+P^H-tjL)]~ypA + m 6)-F((t))
<  ;  ------------------------------------------------

( Y '-Y 0 ( 1 +^  +m)[(tCGH-tCGL)+$(tIH-tCGH) +A]-y‘^m(t]L-tCGL)-(.l - y p(l + n +m ))P(f; L - f c c I )

(4)
or,

II. R and R '  if  rejected, if:
L  H ’’ca

(l-Y^(l^+/n))[(l-p)(fcc//-fcc£)+P(f/i/-OD]-YM +(f(Cu) -F«[))
v(W*

(1 -  y '(1  + «  +m))[(tCGH -tC0L)-$(tIL-tCGL)] + (y ,-Y p) tP ( l  +*)(t,H-tCGH) +A] - y pm^{t,H-tCGH)

(5)
or,

III. R and R.[ if  rejected, if:

(1 -yp(\ +* + « ) ) [ ( ! ~F( W
< ( t ,H - tc c L ) - y p( \+ n  +m)[(tCGH - tCGL)+$(tl H - tCGH )\-(1 - Y' ( l + n  + m ) M t ,L - tCGL y y pA

(6)
Proof: See Appendix C.

15See Table B.l in Appendix B for a specification of taxpayers’ expected tax 
liabilities.

16Recall that by Proposition 2, high-type taxpayers never report R 't j as it is always 
dominated by another report.
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Denote the right hand side o f inequalities (4), (5), and (6 ) as v(££)l, v (^ )„ , and 

v(t^ )Itl, respectively. These critical rejection probabilities can be interpreted as the ratio 

o f the expected net cost (benefit) to taxpayers of communicating R t o  the expected net 

cost (benefit) of communicating R and, if R is rejected, o f reporting R ‘ , R ‘ , andI. L L,lcc H,icg

r ! , respectively, to the tax agency. High-type taxpayers trade off the net costs associated
11,/,

with correctly communicating a high level of income and resolving their uncertainty about 

the tax rate (tax minimizing) against the net costs associated with communicating a low 

level o f income and, thus, evading, and facing the possibility that their message will be 

rejected and that their uncertainty will not be resolved. Remember that taxpayers derive 

benefits from obtaining advice either through learning with certainty that they can use the 

lower tax rate, teg (when a higher tax rate would be used where practitioner assistance is 

not sought), thus reducing the amount o f tax paid to the tax agency, or through learning 

that the higher rate, t„ is the true tax rate, thereby saving the expected interest charges on 

the tax deficiency and possibly the expected cost of being audited.

An implication o f the above is that taxpayers communicate (i.e., attempt to

evade), or R (i.e., communicate truthfully), depending upon whether the probability that
n

a message r  is rejected is lower or higher than the critical value applicable to their

situation. Intuitively, the higher is the probability that the lie is detected, the greater are 

taxpayers’ incentives to truthfully communicate their (high) level o f income. Only one of 

the three conditions presented above is relevant to a particular taxpayer’s decision; that 

is, the critical value which must be considered by a particular taxpayer depends on his or 

her fourth stage reporting decision if  rejected by the practitioner (which has already been

analyzed, see Section 4.2.1). For example, taxpayers who choose to self-report r ‘ ifR.
Lfcc L

is rejected utilize condition (4) above in determining the message that they provide to the 

practitioner.

The conditions presented in Lemma 3 provide insights about the interaction
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between taxpayers’ communication decisions and the tax agency’s choice o f As

mentioned earlier, taxpayers’ communication decisions involve a trade-off between their 

desire to engage in tax evasion and their opportunity to engage in tax minimization. 

Taxpayers must consider the tax agency’s strategic choice of ^  in choosing their own

actions. Moreover, the tax agency knows that it can influence taxpayers’ strategies and 

that it must take taxpayers’ responses into consideration in choosing its own strategy. 

Through its choice of the level of investigation, the tax agency can influence the levels 

of evasion and minimization activities.

As will be demonstrated below (see specific case), taxpayers’ beliefs P about their 

true tax rate are an important factor in the ordering of the critical values, v( q )(,, g=I,II,III,

and, thus, in the determination of taxpayers’ communication and reporting decisions.

The critical rejection probabilities computed in Lemma 3, in conjunction with the 

cut-off P values computed in the fourth stage (see Propositions 1 and 2), are utilized to 

partition the population o f taxpayers who seek practitioner assistance into groups based 

upon their beliefs about the tax rate. Taxpayers’ communication decisions to practitioners 

and their reporting decisions to the tax agency in the event that their message is rejected 

can then be inferred from the partitioning obtained. As it has already been demonstrated 

in Section 4.2.1 that different reporting decisions and, therefore, different partitionings of 

the population o f taxpayers (and ultimately, different equilibria) are obtained depending 

on the tax agency’s audit probability, the ensuing discussion presents only the case in

which y ‘2 <y  '<  1 , where y ' = 1 / ( 1  +n) (i.e., the specific case).

Specific Case: 1 /(1 +7i ) < y '< l

a) Low-type taxpayers

From Lemma 2, all low-type taxpayers who hire a practitioner provide the message 

. This result holds regardless o f the tax agency’s audit probability. Furthermore, when

the audit probability lies in the interval y^ < y '<  1 , y^ = 1 / ( 1  +7r), rejected taxpayers
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report R ‘ ( r ! ) to the tax agency depending upon whether their belief p about the tax
*‘'*1

rate is lower (higher) than the critical P value, p i* s ( l  -y ') /y '7t (see Proposition 1).

b) High-type taxpayers

As demonstrated in Lemma 3, high-type taxpayers’ decisions to communicate the 

message R^  or Rf  depend upon whether v (q ) ,  the probability that a message R^ will be

rejected by a practitioner who utilizes the level o f investigation is higher or lower than

the critical rejection probability applicable to their particular situation. Which critical 

value applies depends on taxpayers’ reporting choices made in the fourth stage, in the 

event that their message R „ is rejected. According to Proposition 2, when the audit

probability lies in the interval ] / ( i  + 71)  <y ' < 1 , rejected high-type taxpayers file a self

prepared return R ‘ (R  ' ) depending upon whether their belief P about the tax rate is
" • ' r e  " • ' (

lower (higher) than the cut-off P value, p "  = [1  -y ‘A / i t jH - t ^ H )]/y ' ( 1  + 71) ]  - 17 It follows 

that taxpayers choose their message according to conditions II and III specified in Lemma 

3 and, thus, v (^ )„  and v ( ^ ) m are the relevant critical rejection probabilities.

These critical rejection probabilities are a function of taxpayers’ beliefs about their 

tax rate; hence, each taxpayer calculates a different critical rejection probability 

conditional on his or her particular p. These values are denoted by v (^)/; |p and v (^)w/|p • 

Depending on the level of investigation Q  chosen by the tax agency, the resulting 

rejection probability v (^ ) ,  and the magnitude o f the critical values v(^£)//|p and v(Q)w/ > 

one of three situations may arise regarding high-type taxpayers’ communication decisions: 

either ( 1 ) all taxpayers who hire practitioners communicate the message R^; (2 ) all

17It was shown in Section4.2.1 that, when 1/(1 +7t ) < y ' <1, both reports R l  andR lI'rco 'I
are dominated by R ^ t and .
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taxpayers communicate r £; or (3) so me  taxpayers communicate r £ while others provide 

the message R . The conditions imder which each case occurs are examined below. 

Additionally, since the critical rejection probability applicable to a particular taxpayer 

depends upon whether p is less than or greater than the cut-off value p jj, the analysis is 

further subdivided to consider separately taxpayers’ communication decisions when 

taxpayers have beliefs p < p "  and p > p ” . Much of the subsequent analysis focuses on

the more interesting case, where some communicate R £ while others communicate r £ 

and, thus, one message does not dominate the other for all taxpayers.

Consider the case wherep < pJJ, that is, where high-type taxpayers reportp '

to the tax agency if  rejected by the practitioner. From Lemma 3, the critical rejection 

probability applicable to taxpayers is v(^);/|p rewritten below:

= __________(1 - y p(l +7t +m))[(l -  P)(tcc/f-rCGI ) + - y pA -F(Cf))__________

m  ( l - y p( l +-K+m))[(tCGH- tCGL)-$(tIL~tCGL)]+(yl- y p)[$(l+iz)(tlH- tCGH)+A]-ypm$(tIH- tCGH)

(7)

It follows from (7) above that all high-type taxpayers who hire com m unicate^ 

when v ( ^ )  is greater than v(^)//|p for all P e  [0 ,p^]. At the other extreme, all high- 

type taxpayers communicate r £ when v ( ^ )  is less than v( ^ ) /7 p for all P e [0, p ” ] . 18 The 

conditions under which s o m e  high-type taxpayers communicate R  while others provide 

the message r £ are investigated below. Since this case requires that o < 1 f°r

at least some P g  [0 ,p^;], the conditions under which this relationship holds are now 

examined.

18No assumptions are made regarding the form of the critical rejection probability 
function v(^);y|p when either all high-type taxpayers communicate Rr or R(r There 
exists, however, some set o f parameter values for which either case can occur.
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Equation (7) (i.e., v(^/;)//|p) will be greater than zero whenever the numerator and 

denominator are either both positive or both negative. However, it can be shown that 

when they are both negative, v(^.)//|p is always greater than one. Since the case o f interest

requires that v(Q.)//|p < 1 for some taxpayers, attention is focused on the conditions under 

which the numerator and denominator are both positive. A set of sufficient conditions 

under which the numerator is positive is given by yp < 1 /(I +n +m) and

(1 -y ^ l  +7r+wi))[(l -p )(/co.tf-/cc.L)+p(/,//-/,£ )] > y '’A ~ (F (Q )-(F (^ )) . (8 )

The condition 0 :. y f  implies that the difference between the probability that the tax 

agency audits a self-prepared and a practitioner-prepared return is relatively significant 

(recall y ' > 1 / ( 1  +71))- When the above conditions hold, it can also be shown that the 

denominator is always positive and that v(^)//|p< 1 • Consequently, when y p < \  /(I +71 +ni), 

there exists some set of parameter values for which 0 < v(^)//|p< l for at least some P e

Finally, 0<v((^);/|p< l is a continuous function o f P for p e  [0, p " ]  and may be

either monotonically increasing or decreasing in P or invariant with P over the specified 

interval depending upon whether

(1 - y '( l  +71 +m)) [(1 -y  '(1 +n))(tIH - t CGH)(tCGH - t CGL) + (y ' - y p)A 

X  [(t,H-tCGH) -(t,L - tCGL)]] - [  -y PA + F (Q  -F(Cjf)][  -(1 -y^(l +tt + m ))(// - t ccL) 

+(y y-y O (l +n)(t/H - t CGH ) - y pm(tJH - t CGH)] ^

is greater or less than, or equal to zero, where (9) is the numerator o f dv(^)n ^  / 3p -19’ 20

19Note that the denominator o f d v ( ^ n ^ l  d$ is squared and, therefore, is always 
positive.
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When 5v(Q //|p /3 p  monotonically increases or decreases in p, there exists a 

unique cut-off value, say p ;',  p ^ <  pjj, such that some taxpayers who hire communicate 

while others provide the message R , as demonstrated in Theorem 1(a) below. However, 

when (5v(C/:)//|p / 3 P = 0 > a unique cut-off p value does not exist.

Theorem 1(a): When 1 ./(l +7t ) < y '< l ,  y^< 1 / ( 1  +n +m), and for a given set of parameter 

values such that inequality (8 ) holds for at least some P e  [0 ,p jj]:

(i) If  5 v(Q);/|p/S p  > 0  and if  the tax agency chooses a level of investigation, say 

£ > 0 , such that v ( ^ )  <= [v(C,j)u |p_0 » | p - p " ] »  111011 high-type taxpayers’

communication decisions can be characterized by a unique cut-off p ;*, p ;*< pJJ, 

such that:

where v(^)7/|p p. is the critical rejection probability which makes high-type

taxpayers having beliefs p = p^ indifferent between communicating r  or Rp to 

the practitioner.

(ii) Similarly, if  9v(Q /;|p/3 P < 0  and if the tax agency chooses a level of 

investigation ^°> o  such that v(^°) e [v (Q y/|p. p;rv(^)//lp J ,  then taxpayers’

com m u n ication  decisions can again be characterized by a unique cut-off p,*,

p ^ < p " ,  such that condition ( 1 0 ) above is satisfied.

(iii) Finally, if dv(Q);/jp /S p  =0 and if the tax agency’s chosen level of investigation

/

20Proof o f the monotonicity of v(£,£)7/|P is provided in Appendix C.
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is such that v(^°) e [v (Q //|p . Q, v(Q)y/|p then all high-type taxpayers having 

beliefs p < p "  are indifferent between communicating r £ and r £ since v( £°)=v(Q)n ̂ p

for all p e  [0 , p " ] , and, thus, a unique cut-off p ;* does not exist.

Proof: See Appendix C.

Condition (10) above implies that, where dv(C,^n ^ / d P>0> taxpayers having 

beliefs p < p ^ <  p "  provide the message R when they hire a practitioner since

v<;,°> ^  v ( Q ) „ lt s l l . v  p s  [ o . p ; i ,  ( i d

whereas, those having beliefs f} ’< p < p "  provide the message r  when they hire since

v ( Q  < v(C£) , V  p s  K .p ! ? ] .  (12)

Alternatively, where 5v(Q ;/|p / 5p < 0 , taxpayers’ communication decisions are 

reversed; that is, taxpayers having beliefs p < p^ < p "  provide the message r £ when they 

hire a practitioner since

v ( Q  < V p s  [0 ,p ; ] ,  (13)

whereas, those having beliefs p^<  p < p "  provide the message R£ when they hire since

v ( ©  > V P s  tp ; .P " ] -  ( I 4)

Next, consider the case where p > p^J, that is, where high-type taxpayers report 

R '  to the tax agency if rejected by the practitioner. The intuition is similar to the

previous case (wherep < pJJ). From Lemma3, the critical rejection probability applicable 

to taxpayers is v((^);//|p rewritten below:
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,r   ̂ -  ( l - Y /’( l ^ + m ) ) [ ( l - p ) f r c c t f - f c c L )+ P(f/ / / - r 7L )] -YM + (f(C A) - F (C r))
v\sf)in to  -------------------------------------------------------------------------------- ------ ----------

(fIH - t CGL )-^{U * + m )[{ tCGH -tccL)+ W ,H -tCGm - { \  - Y p0 +*  + « ))P (» JL -rc c L )-Y pi4

(15)

It follows from (15) above that all high-type taxpayers who hire communicate/^ 

when v ( ^ )  is greater than v(Q)/;/|p for all P g  [p jj,l] . At the other extreme all high-type 

taxpayers communicate Rr when v ( ^ )  is less than v{Ci{)ni p̂ for all P in the same interval. 

The conditions under which some taxpayers communicate Rr while others provide the 

message R^ are investigated below. This case requires that 0<v(Q.)/;/|p< 1 for at least 

some P g  [p jj,l] . The conditions under which this relationship holds are now examined.

As in the previous case (where p < pjj), it can be shown that, when both the 

numerator and denominator are negative, v(^£)//; (p is always greater than one. Since the 

case of interest is v(C^)w |p< 1 > attention is again focused on the conditions under which 

the numerator and denominator are both positive. Observe that the numerators o f v ^ ) ^ ,  

and v(^ ) ///|p are identical and monotonically increasing in p when < 1 / ( 1  +n +m) ■ 

Condition ( 8 )  must therefore be satisfied for at least some P g  [p^M ] such that

0 < v(d^)///|p< 1 for some taxpayers. In fact, since inequality (8 ) is increasing in P, the 

relationship must hold for at least P=1 such that:21

(1 -7 ' ( 1  +n+m))(tJH-t/L) > y"A ~ ( F ( ^  - ( F ( ^ ) .  (16)

When inequality (16) is satisfied, the denominator is also positive, since the condition for

21Furthermore, note that if  condition (8 ) holds for some p g  [0, p v,', ], it must hold for 

all P g  [ p " ,l ] .
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the numerator to be positive becomes binding before that for the denominator. 22

Finally, when yr<  1 / ( 1  +71 +m) and inequality (16) is satisfied, 0 < v ( y y;/|(1< 1 is

a continuous and monotonically increasing function of P for P e [ p j j , l ] . 23

The following theorem establishes the existence of a unique cut-off value, say p ” , 

P **> p ^ , such that some taxpayers who hire communicate R /; while others provide the 

message R^.

Theorem 1(b): When 1/(1 +tt) < y y <1 and yP<\/(\+n+m)  and, for a given set of 

parameter values such that inequality (8 ) holds for at least some p e [pJJ, 1 ], if the tax

agency chooses a level of investigation, say 0 , such that v(^°) e  [v(Q)//(,j()_()„,

V(^)«/|P 1 -I’ ^ien taxPayers’ communication decisions can be characterized by a unique

cut-off P " ,  p )J< p  ” < 1 such that:

0 < v ( Q  =v( ; c ) , O 7) 

where v(0 ) 1 is the critical rejection probability which makes high-type taxpayers
l  n i\v  -P,V

having beliefs p = p "  indifferent between communicating R (j or R f  to the practitioner. 

Proof: See Appendix C.

Equation (17) implies that taxpayers having beliefs p "  < p < p ;"  provide the

22Evaluating the denominator at P=1 provides the following condition:

(1 -y " ( l +n+m))(t/H -l,L )-yP A  > 0.
If (16) above is satisfied, this condition must also hold.

23Proof of the monotonicity of v(^)///|p is provided in Appendix C.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

85

message R when they hire a practitioner since

(18)

whereas, those having beliefs p " <  p < 1 provide the message Rf  when they hire since

An additional result is that the two critical rejection probability functions ((7) and

Therefore, the critical rejection probability function (given by (7) and (15)) is,

continuous at p = p /tJ (although not differentiable at that point). The continuity o f the

function ensures that, conditional on practitioners being hired, there always exists an 

optimal communication decision for all high-type taxpayers, for every possible level of 

investigation which supports the hiring decision. Furthermore, as demonstrated above, 

depending on the set of parameter values, the critical rejection probability function may

be monotonically increasing or decreasing in P or invariant with p when p < p^; and is

monotonically increasing in P when p > p|J.

Combining the results from the discussion and Theorems 1(a) and 1(b) presented 

above, taxpayers’ joint communication/reporting decisions can be characterized for all 

taxpayer beliefs p e [0,1] as summarized in Proposition 3 below.

Proposition 3: Conditional on practitioners being hired, high-type taxpayers’ joint 

communication/reporting decisions can be characterized as follows. When

1 / ( 1  +7t) < y ' < 1  and if the tax agency’s chosen level o f investigation, Q°> 0 , is such that:

V ( Q  < v(C ,)///|pap;. V p e  [ p ; ' , l ] . (19)

(15)) intersect at the cut-off value p ”  = [ 1  ' ( 1  +7t)], i.e.,

1 p =p;/ ~  v ( ^ ) / / / 1  p -p ;;  •
(20)

( 1 ) v (;°) is greater than v(^)//|p for all p e [0 ,p " ]  and v(^)///|p for all p e  [ p " ,1 ],

then all high-type taxpayers communicate r p

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

86

(2 ) v ( ; p  is less than v(^ )7/|p for all p g  [0 ,p ^ ]  and v (Q ///|p for all p g  [p j / ,1 ], 

then all high-type taxpayers communicate R ;

(3.1) v ( £ )  e  [v(Q)///|p = 1, v(Q)77|p J , a n d  (a) 3v(^)//|p / 5p <0 and (b) condition (10)

in Theorem 1(a) holds, then,

(i) Taxpayers having beliefs p < p ;” communicate Rf . If the message is 

rejected, taxpayers file the self-prepared return R^  ̂ ;

(ii) Taxpayers having beliefs p 7*7 < p communicate Rf).

(3.2) v ( £ )  g  [v(C£)//|p=0, v( Q ///|p = 1],and(a) 5v(Q //|p / 3p < 0  and (b) condition (17)

in Theorem 1(b) holds, then,

(i) Taxpayers having beliefs p < p ;** communicate Rfj\

(ii) Taxpayers having beliefs p ;” < p communicate Rf . If the message is

rejected, taxpayers file the self-prepared return r ^  ^ .

(3.3) v ( £ )  e [v(^)//|p=0, v(^)///|pJ ,  and (a) 5 v(^)//|p/ 3 p < 0  and (b) both

conditions (10) and (17) in Theorems 1(a) and 1(b), respectively, hold, then,

(i) Taxpayers having beliefs 0 < p < P / 7 communicate Rf . If the message is

rejected, taxpayers file the self-prepared return R ‘ ;•i

(ii) Taxpayers having beliefs p ^ < p < p ** communicate R^;

(iii) Taxpayers having beliefs p 7**< p < 1 communicate Rf,. If  the message is

rejected, taxpayers file the self-prepared return R ‘ .11,1,

(3.4) v(^°) g  [ v ( ^ /7|p.0, v(^)///|p.,] ,  and (a) 3v(Q)//|p/ 3 p > 0  and (b) either

condition (10) or (17) in Theorems 1(a) and 1(b), respectively, holds, then ,
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(i) Taxpayers having beliefs p < p^ or p < p ”  communicate R^;

(ii) Taxpayers having beliefs p ;* < p or p ;*'< p communicate Rf,. I f  the

message is rejected, taxpayers file the self-prepared return R ' (r . )
HJca H,t,

depending upon whether their belief P is lower (higher) than p " .

(3.5) v(t;°)=v(££)//|p for all p g  [0, p " ]  (i.e., since 5v(^)//|p /0 p  =0), then,

(i) Taxpayers having beliefs o < p < p ”  are indifferent between communicating 

Rt and Rf]. Where the message Rr is rejected, taxpayers file the self- 

prepared return R '  ;

(ii) Taxpayers having beliefs p^; < p < 1 communicate R^. If  the message is 

rejected, taxpayers file the self-prepared return r ! .H,i,

Which cut-off value (p ^  or p ” ) applies in (3.1) to (3.4) above depends upon 

whether v(<^°), the probability that the practitioner correctly rejects the taxpayer’s message 

given the tax agency’s chosen level o f investigation C,°, is less than v(^);/|p =p„ or greater 

than v(^)/W|P pi7. Subcases (3.1) to (3.5) above are depicted in Figure 4.2.
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FIGURE 4.2 
High-type Taxpayers' Communication Decisions
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High-type Taxpayers' Communication Decisions
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It is interesting to note that given the audit probability interval selected, taxpayers 

who file their own return always truthfully report their level of income, even though they 

may utilize the incorrect tax rate: that is, no tax evasion occurs (see earlier discussion in 

Section 4.2.1). However, it is demonstrated in Proposition 3 that, under certain conditions, 

high-type taxpayers who hire practitioners may attempt to evade taxes by communicating Rr 

to practitioners. This result differs from that obtained in Beck et al. [1994], who derive 

an equilibrium tax agency audit rate in which tax evasion never occurs whenever tax 

returns are practitioner-prepared. Taxpayers who seek assistance report consistently with 

the advice received by practitioners. Furthermore, since it is common knowledge that 

practitioners resolve all uncertainty and that they do not sign returns that are known to 

contain error, the tax agency has no incentive to audit tax returns which are signed by 

advisors. In contrast, the model presented in this thesis includes the possibility that 

taxpayers who hire practitioners will not truthfully communicate all their information so 

that they can attempt to evade and that their evasion activities may not be detected by 

practitioners. As a result, the tax agency may collect additional taxes, penalties, and 

interest charges when it audits practitioner-prepared returns.

Proposition 3 above presents high-type taxpayers’ communication decisions 

conditional on their hiring practitioners for any given level of investigation that can be 

chosen by the tax agency and for various sets of parameter values. Taxpayers’ decisions 

to communicate R . or R. depend upon whether the ratio of the net cost (benefit) ofH L

communicating R^ to the net cost (benefit) of communicating Rf , i.e., v (^)//|(J or 

*S 8 reater’ *ess than, or equal to v(q°), the probability that the tax practitioner

correctly rejects a message r  when the tax agency’s level o f investigation is ^°. It has

been demonstrated that taxpayers’ decisions to communicate a high or a low level of 

income depend in part on their beliefs p about their true tax rate; that is, the critical 

rejection probability function (given by (7) and (15)) varies with p. Therefore, this critical 

rejection probability function captures the trade-offs faced by taxpayers between their 

incentives to engage in tax evasion and tax minimization activities. It has been
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demonstrated that this critical rejection probability function is continuous in P, is 

monotonically increasing or decreasing in P or invariant with P when p < p jj and is

monotonically increasing in p whenp > p v‘{ . The direction o f change o f v(Q);/|P depends 

in part on A, the cost of being audited by the tax agency. Given the current assumptions 

on the parameter values of the model, when A is relatively small, v(C^)tJ |p  is decreasing

in p, whereas, when A is "sufficiently" large, v(Q,)//|p is increasing in p. Thus, which case

in Proposition 3 applies depends on the parameter values (including A) as well as the tax 

agency’s chosen level of investigation.

Consider the case where the cost of being audited is "sufficiently" low and, thus,

the critical rejection probability function is decreasing in p for p e  [0 , p ] (i.e.,

dv(£,f) n |p /3P <0). When taxpayers believe with a high probability that their true tax rate

is tcG, i.e., P close to zero, the expected net benefit to taxp- ' rs from hiring and 

attempting to evade is high relative to the expected net benefit from hiring and truthfully 

communicating the level of income. In subcases 3.1 and 3.3, the level o f investigation 

chosen by the tax agency and the resulting probability that an incorrect message R^ is

rejected by the practitioner are such that it is worthwhile for taxpayers whose beliefs are 

close to zero to hire and attempt to evade. Taxpayers don’t hire to resolve their 

uncertainty about the tax rate since they already believe with a high probability that it is 

tCG. However, in subcase 3.2, the probability that the message Rt  is rejected is greater

than the critical rejection probability function for all taxpayers having beliefs p e  [0 , p "];

hence, all taxpayers communicate a high level of income when they hire. In this case, 

hiring occurs even though taxpayers strongly believe that the tax rate is tCG because 

taxpayers can save the expected cost of being audited and can incur a lower practitioner 

fee.

When taxpayers’ beliefs are less extreme (p closer to 'A, p < p )J), taxpayers also 

want to resolve their uncertainty about the tax rate, ie., to engage in tax minimization.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

92

Thus, as P increases, the expected net benefit from hiring and communicating R 

decreases relative to the benefit from communicating R  . Taxpayers obtain a greater
n

expected net benefit from resolving their uncertainty, saving the cost of being audited, and 

incurring a lower practitioner fee rather than from attempting to evade. For subcases 3.1

and 3.3, this occurs when p > p ^ .

For taxpayers whose beliefs are p >p " ,  the critical rejection probability function

increases in p. It is only in subcase 3.2 that the probability that the message r  is 

accepted is lower that the critical rejection probability function for some taxpayers; that 

is, those whose beliefs are p > p ”  prefer to evade rather than truthfully communicate their

high level o f income.

Now, consider the case where the cost of being audited is "sufficiently" high such 

that the critical rejection probability function v(Q.)//|p is increasing in p (i.e.,

/d p  > 0) (subcase 3.4). The intuition underlying taxpayers’ communication

decisions is the opposite of that in the previous case (i.e., where 9v(C,£)w |p Id  P < 0)- When

taxpayers believe with a high probability that the true tax rate is tCG, taxpayers have 

greater incentives to truthfully communicate their level o f income. In providing the 

message R  , taxpayers face a lower practitioner fee and expected cost from being audited.
n

However, as taxpayers’ beliefs that the true tax rate is t, increase, if the probability that 

the evasion is detected is sufficiently low, taxpayers prefer to attempt to evade (provide 

the message R f:) even though they face the possibility that their evasion activities will be

detected, their message will be rejected, and their uncertainty will remain unresolved. 

Taxpayers, therefore, trade off the benefit from evading and from minimizing. When 

taxpayers’ beliefs P are close to one, the only benefit to taxpayers from hiring arises from 

their opportunity to evade. Therefore, taxpayers provide the message R f  .

The last subcase (subcase 3.5) occurs when the critical rejection probability
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function v(^,)//Jp is invariant with p and when the tax agency chooses the level of 

investigation v (^ p = v(Q,)y/|p for all P e [0, p " ] . Taxpayers having beliefs in the interval

P g [0, pjj] are indifferent between communicating R^  and Rt  and, thus, are indifferent 

between attempting to evade or to minimize.

4.2.3 Second Stage Hiring Decision

in this stage, taxpayers evaluate the benefit of hiring a practitioner versus not 

hiring conditional on their optimal communication and reporting actions chosen in the 

third and fourth stages, respectively. It has been demonstrated in these stages that, through 

dominance, certain actions will be not be chosen. As such, they are not considered in the 

subsequent analysis.

a) Low-type Taxpayers

Low-type taxpayers have four different pure strategies from which to choose. The 

first two strategies are to file a self-prepared return /? ' or /? ' (as described in Section
L,t, Lytec

4.2.1). The last two strategies are to hire a practitioner and truthfully communicate the 

level of income to the practitioner who, based on the results of an investigation, either 

accepts or rejects the taxpayer’s message / p .24 If  the message is accepted, the practitioner 

provides perfect advice about the tax rate, prepares, and files the return on behalf of the 

taxpayer. However,if the message is rejected, the taxpayer files a self-prepared return/? 'tytf

in the third strategy and /?.' in the fourth strategy.Since rejected taxpayers apply the
’■•'ca

same decision rules when filing their return as in the no hiring case, only two comparisons 

of taxpayers’ expected tax liabilities must be effected in examining taxpayers’ hiring

24Recall that, from Lemmas 1 and 2, low-type taxpayers never misrepresent their level 
of income.
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decisions.25 The results are presented in Lemma 4 below.

9 4

Lemma 4: For a given level of investigation ^  and the resulting probability w (^ )  that 

a message R^ is accepted by the practitioner:

I. Low-type taxpayers follow the strategy {Hire, ( r £ | Hire), ( r ^  | Hire and d=r)} 

as opposed to {No hire, ( r ' |No hire)}, if, and only if:LJ,

w ( ^ ) [ ( l  - y ' ) ( l  ~lCGL)  +(Y'  ~YP) A ]  > F ( &  (21 )

II. Low-type taxpayers follow the strategy {Hire, (Rr | Hire), ( R ^  | Hire and

d=r)} as opposed to {No hire, ( r ‘ | No hire)}, if, and only if:

K Q [ ( y ' ( l  + t t ) - 1)P ( t , L - t (.c L ) + { r - r ) A }  > (2 2 )

Proof: See Appendix C.

The left hand side o f inequality (21) represents the gross expected benefit from 

hiring which is comprised of two elements: first, the expected tax savings,

( 1  -y  ' ) ( 1  ~tccL)> that the practitioner can provide a taxpayer who believes with

probability ( 1  - p )  that the true tax rate is tCG and with probability ( 1  - y 0  that the tax 

agency will not audit the taxpayer’s return; and, second, the reduction in the expected cost 

to the taxpayer o f being audited, represented by ( y ' - y p)A- Both elements are weighted 

by the probability that the practitioner correctly accepts a low message, w (^ ) . Taxpayers 

seek assistance if this expected benefit is greater than the practitioner fee, F(^,). 

Inequality (22) can be interpreted in a similar manner. In this case, the first term, 

(y ' (1 +7t) -1 )  P ( t jL ~ tcaL ) , represents the saving of the expected interest charges, net of

25As noted previously, taxpayers’ expected tax liabilities are specified in Table B.l 
of Appendix B.
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the gain (from reduced taxes) that the taxpayer could have enjoyed if  filing a self

prepared return using the lower tax rate tCG. Note that this term is positive only if the

audit probability is such that y '>  ]/(i +7t).

"he condition which is relevant to a particular taxpayer’s decision depends on his 

or her fourth stage reporting decision if  rejected by the practitioner (as characterized in

Section 4.2.1, Proposition 1); that is, taxpayers having beliefs p < p /  utilize condition 

(22) in making their hiring decision since tljey report R '  to the tax agency if  their
" ‘-'c„

message is rejected whereas those having beliefs p > p ;* utilize condition (2 1 ) since they
« * .  .

will report r  ' to the tax agency if their message is rejected.

b) High-type Taxpayers

High-type taxpayers have seven different pure strategies from which to choose.

The first three strategies are to file a self-prepared return R '  , R ‘ , or R ‘ (asL,lca Hjca 11,1,

described in Section 4.2.1, Proposition 2) . 26 The other four strategies involve hiring a 

practitioner. In the fourth strategy, a high message is communicated which is always 

accepted by the practitioner who provides advice about the tax rate, prepares, and files the 

return on behalf of the taxpayer. In the last three strategies, a low message is

communicated followed by a self-prepared return R ‘ , R i  , or R '  should the
WcG "**CG H'U

practitioner reject the low message. Since rejected taxpayers apply the same decision rules 

when filing their return as in the no hiring case and, since taxpayers’ communication 

decisions have already been analyzed, only six comparisons o f taxpayers’ expected tax 

liabilities need to be made in examining high-type taxpayers’ hiring decisions. They are 

presented in Lemma 5 below.

26Recall from the results o f Proposition 2 that the report R l  is always dominated byL,tl
another.
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Lemma 5: For given levels of investigation q, and ^ , 27 and the probability v ( ^ )  that 

a message Rt  is correctly rejected by the practitioner:

I. High-type taxpayers follow the strategy {Hire, ( r  | Hire)} as opposed to {No

hire, ( r  ' | No hire)}, if, and only if:H,t,

(1 - p ) { t , H - t caH) > F ( ^ )  (23)

II. High-type taxpayers follow the strategy {Hire, {Rt  | Hire), ( r ‘̂  | Hire and d=r)}

as opposed to {No hire, ( r  ' | No hire)}, if, and only if:
H,l,

(1 _v((!^))[ (/7/ / - / CGZ,) -p  ( t j L - t ^ L )  ~yp(\ +rc+/n ) [ P ( / / / - / / )  

+{ \ - m ca H - tCGL ) } - r A } >  F {^ )

III. High-type taxpayers follow the strategy {Hire, (R^ | Hire)} as opposed to {No

hire, ( r  ' | No hire)}, if, and only if:H,tra

[y '(l +n) -  l]p +y ‘A > F ( ^ )  (25)

IV. High-type taxpayers follow the strategy {Hire, (Rf. | Hire), ( R ^  | Hire and

d=r)} as opposed to {No hire, ( R ‘ \ No hire)}, if, and only if:

(1 - v ( Q ) ) [ ( l  -Y /,( l  +7t +m))[(tccH - t caL) - p (t,L - t (VL)]
(26)

+(y' - y /,)(l +7i)p ( t ,H - tC0H) - y pm $ +(y' -y ’’) A ] > F (Q )

V. High-type taxpayers follow the strategy {Hire, ( r  | Hire)} as opposed to {No

hire, ( r ‘ | No hire)}, if, and only if:
•'Arr.

27Recall from Observation 1 that Cf/=0.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

9 7

[y '(1 w m )  -1 ][(t(:(.H - tccL) <y ̂ m { t ,L  - t ccL) +y ‘A > F( ^ ) (27)

VI. High-type taxpayers follow the strategy {Hire, (r . j Hire), ( R '  | Hire and
1.

d=r)} as opposed to {No hire, (_/?' | No hire)}, if, and only if:
*ScG

(1 -V(Q.))[-(1 ~yp(\ +7i)) P (t,L ~tC(.L) + (y '-y '’)[(l +n+m)(tCGH - i CGL)

+P(1 +7r +m)(t1H - t caH) - p  w (/;Z - tC(.L) +A]\ > F ( ^ )

Proof: See Appendix C.

These conditions have an interpretation similar to those derived for low-type 

taxpayers. An implication of Lemma 5 is that the condition applicable to a particular 

taxpayer depends on that taxpayer’s optimal communication and reporting decisions made 

in the subsequent stages (see Sections 4.2.1 and 4.2.2).

The conditions obtained in Lemmas 4 and 5 are utilized in conjunction with those 

derived in Sections 4.2.1 and 4.2.2 to partition the population of taxpayers into groups 

based on their beliefs P about the tax rate. Taxpayers’ hiring decisions, their message 

communicated to practitioners, where applicable, and their reporting decisions can then 

be inferred from the partitioning obtained, for all P e  [0,1]. As in the third and fourth

stages, only the case in which the audit probability lies in the interval y '  < y  ' <1 

( y ‘2 = 1/(1 +7i ) )  is presented.

Specific Case: \ / ( l  +71) < y '<1 

a) Low-type Taxpayers

An examination of low-type taxpayers’ evaluations o f the benefit o f hiring a 

practitioner versus not hiring under the strategies presented in Lemma 4 reveals that, for 

given parameter values and beliefs about the tax rate, the investigation level, via its effect 

on the probability that the message is accepted and on the practitioner fee, causes all, 

some, or no taxpayers to hire practitioners. In the no hiring case, taxpayers file a self

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

98

prepared return according to the conditions derived in the fourth stage (see Section 4.2.1, 

Proposition 1). This case occurs when the practitioner fee is greater than the gross 

expected benefit from hiring for every possible strategy and for all taxpayers. Since 

taxpayers’ reporting decisions have already been investigated, the ensuing analysis focuses 

on the cases where all or some taxpayers hire. 28

As mentioned earlier, the condition which is relevant to a particular taxpayer’s 

hiring decision depends on his or her reporting decision made in the fourth stage.

Consider the case where p < p ;* = (] -y ' ) / y . From Lemma 4, inequality (22), a low-type 

taxpayer who without practitioner assistance optimally reports r ‘ obtains an expected 

net benefit from hiring given by:

A(TL \L ,p ,R £,Rz ) =E(TL\NoHire,L,$ -E(TL \ Hire,L ,$ ,Rr , R ^  i fd  =r)

= w(C£)[(y  '(1 +*) -  1)P it,L - t,a L) +(y' - Y ) A  ] -F(Q ) . (29)

Under the assumption that 1/(1+71) <y ' <  1 , the expected savings o f interest 

charges, net of the expected tax savings that the taxpayer would have received if filing

a self-prepared return , i.e., w (Q)[(y'(l +n)- l ) p  {t,L ~ta;L)], is positive for all p

e (0,1]. Furthermore, the expected net benefit from hiring is a continuous monotone 

increasing function of p. Since taxpayers seek practitioner assistance only where

A(TL  |L,P ,R , ,R f  ) > 0  and given the monotonicity of A(TL |-)> m  optimal decision ̂ W ee

to hire for low-type taxpayers having beliefs p < p /  can be characterized by a unique cut

off value, say, p", defined such that taxpayers having beliefs p < p “ do not hire but file 

a self-prepared return R ‘ and those having beliefs p" < p< p /  hire practitioners andwrc

28The basic structure o f the derivation o f taxpayers’ hiring decisions and the related 
proofs follow those of Beck et al. [1994].
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communicate Rf,. This cut-off value can occur at one of three points: (1) the boundary

point p"=o;  (2) p" =p ; ;  or (3) 0 < p “< p ; .

In the first case, the expected net benefit from hiring (29), evaluated at the point 

P=0, is greater than or equal to zero if, and only if:

w^ X y ' - y OA > F(Q).  (30)

When the above condition holds, that is, when the expected cost of being audited is 

greater than or equal to the practitioner fee, the cut-off value occurs at p" = 0 , such that

all taxpayers having beliefs 0 < p < P /  hire practitioners.

In the second and third cases, the cut-off value p" is the point where

A (7Z |Z ,p=p/a,^ , i? / ( ) =0. (31)

The following theorem specifies the condition under which at least some hiring occurs. 

Theorem 2:

When the audit probability lies in the interval 1/(1 +7i)  <y  ; <1 and for a given 

and a resulting w( Q), an optimal decision to hire, characterized by the unique cut-off p" ,p"  

G [O’P /] exists if, and only if,

K Q K y'O  + n ) - W K t , L - t CGL ) + { f - r ) A }  > F(C,°), (32)

where p ;* is the cut-off value calculated in the no hiring case (see Proposition 1). 

Proof: See Appendix C.

The result obtained above and that in Theorem 1 o f Beck et al. [1994] are similar 

in that the left hand side o f inequality (32) (inequality (6) in Beck et a l . ) represents the
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gross expected benefit from hiring practitioners for taxpayers having beliefs py*. Since the 

expected benefit is increasing in P (for P <p;’), the left hand side of inequality (32)

represents the maximum potential benefit to any taxpayer, for a given and w(^°). If

the gross expected benefit is greater than the practitioner fee, it is optimal for some or all 

taxpayers to hire practitioners. If  the inequality is reversed, hiring never occurs.29

Next, consider the case where p > py\  From Lemma 4, inequality (21), a low-type 

taxpayer who without practitioner assistance optimally reports R '  obtains an expectedt.J,

net benefit from hiring given by:

A(7Z |L , p , R£, R l  ) =E(TL \ No Hire,L, P , )  -E(TL \ Hire,L ,  p ,R ^ R / ,  i f d=r )

= M W  1 - y  ■0(1 - P ) ( f , L - l ccL) +(y (3 3 )

This expected net benefit function is a continuous monotone decreasing function of p. 

Since taxpayers hire practitioners only where A ( 7 1 1*) > 0 and given the monotonicity of

A(TL  (•)> a cut-off value, denoted by p y, occurs at one o f three points: (1) the boundary

point pj; = i ; (2) p ; = p /;  or (3) p /<  p ; < l .

In the first case, the expected net benefit from hiring (33), evaluated at the point 

P=l, is greater than or equal to zero if, and only if:

M ^ X y ' - Y ^ A  > F(C,j:). (34)

Observe that inequalities (30) and (34) are identical. When the above condition holds, then 

the cut-off value occurs at p y = 1, such that all taxpayers having beliefs p /<  p < 1 hire

29 Although the intuition in Theorem 2 is similar to that in Beck et al. [1994], since 
important differences exist in assumptions between the two models (as discussed in 
footnote 13), the remainder of the analysis and the equilibrium results differ significantly 
from those obtained in that paper.
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practitioners.

In the second and third cases, the cut-off value p ‘ occurs at the point p* = p ;* 

(case (2)) or p /<  p ‘ < 1 (case (3)) such that

A ( 7 1 | Z . , P = P I , ^ , ^ |) =0 .  (35)

Taxpayers having beliefs p / < p < p j  hire practitioners whereas those having beliefs 

Pz < P < 1 do not hire but file a self-prepared return .

Furthermore, it is demonstrated below that, at p = p/=(l -y  ' ) /y 't : ,30 the expected 

net benefit from hiring and reporting r ‘ if the low message is rejected equals the

expected net benefit from hiring and reporting r ‘ if the message R is rejected; that is,
L,t,

A (TL I I , p  = p ; , ^ , ^ ; , re) = n < £ )[(y '( l +ti) -1)P/*(t,L ~tCGL) +(y' - y p) A ] -F(£g)

= ̂ ) [ (  —  -1)(1  -Y ')P t i f . L  - t CGl ) + (y ' - V ) A  ] - F ( ^ )
p ;

= W( ^ ) [ ( 1  - p ; x i  - y O ^ I - ^ ^ Y ' - Y ^ M ] - ^ )

= A (TL | I , P  =P/_, R-t’Rf.,!,) • 3̂ 5 )

Thus, the expected net benefit function (given by (29) and (33)) is continuous in p, is 

monotonically increasing in p for p < p /  and monotonically decreasing in p for p > p ;*,

and is maximal at p = p *. Given the form o f the expected net benefit function, condition

(32) in Theorem 2 is sufficient for at least some hiring to occur.

Low-type taxpayers’ optimal hiring, communication, and reporting decisions are

30Substitute y ‘n  =(1 - y ' )/  P/* into equation (29).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

102

summarized in Proposition 4 below.

Proposition 4: When j / (  ] +71) < y ' < l  and for a given level of investigation chosen

by the tax agency and a resulting w(^°), low-type taxpayers’ hiring, communication, and 

reporting decisions are characterized as follows:

(1) When inequalities (30) and (34) hold, all low-type taxpayers hire practitioners for 

all p e [0,1].

(2) When inequality (32) in Theorem 2 holds:

i) Low-type taxpayers having beliefs p < p“ do not hire practitioners but file 

a self-prepared return R '  ;
’̂OCJ

ii) Low-type taxpayers having beliefs p > pj do not hire practitioners but file 

a self-prepared return r ‘ ; and
i-J,

iii) Low-type taxpayers having beliefs p " < p < p *  hire practitioners and

communicate the message Rr (see Lemma 2).

(3) When inequality (32) in Theorem 2 does not hold, no taxpayers hire practitioners, 

for any P  g  [ 0 , 1 ] .

Where the low message is rejected by the practitioner, or where hiring never 

occurs, taxpayers file a self-prepared return r ‘ or R ‘ according to the
Wca *'•*!

conditions derived in Proposition 1.

Proposition 4 shows that taxpayers having more extreme beliefs about their tax rate 

(P closer to zero or one) are less likely to seek practitioner assistance than those whose 

beliefs are less extreme (P closer to V2). However, where the expected cost of being 

audited is sufficiently high, all low-type taxpayers may seek practitioner assistance,
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regardless of their beliefs about the tax rate.

It is interesting to examine the effect that the proposed policy of investigation has 

on taxpayers’ decisions. Where such a policy exists, it is demonstrated in (29) and (33) 

that the gross expected benefit to taxpayers from hiring practitioners depends on the level 

o f investigation Q  chosen by the tax agency and the resulting probability w (q  ) that a

message R{ is correctly accepted by a practitioner. Since by assumption w'( ̂  )>0 and

w"(i^ )<0 , as ^  increases, the gross expected benefit from hiring increases in w ( ^  ), at

a decreasing rate. However, as ^  increases, the practitioner fee, F (^ ) ,  also increases but,

at an increasing rate (since F '( ^  ) > 0  and F " (^  )>0 ), making practitioner advice more

costly and reducing the expected net benefit. Figure 4.3 illustrates the relationship between 

the level o f investigation and the expected net benefit from hiring for different beliefs p 

held by low-type taxpayers. The diagram is obtained from the numerical example 

described in Section 5.4. As shown in Figure 4.3, the expected net benefit from hiring 

increases for certain values of when the gross expected benefit increases at a faster 

rate than the practitioner fee. Beyond some level of investigation, this relationship is 

reversed. A discussion about the effect of a change in ^  on taxpayers’ strategies is 

provided in the equilibrium analysis in Section 5.3.
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FIGURE 4.3

Relationship Between the Expected Net Benefit of Hiring and ^

Contrasting a low-type taxpayer’s optimal strategy where a policy of investigation 

is present with one where such a policy does not exist provides interesting insights. Where 

a policy of investigation does not exist, practitioners are not required to perform an 

investigation o f taxpayers’ financial affairs; hence, Q ~ 0 . furthermore, unless the

practitioner knows that evasion has occurred, there is no reason why a practitioner should 

refuse to prepare a taxpayer’s return. As a result, it is reasonable to assume that w(0)=l.

Consequently, from equation (29), taxpayers who without practitioner assistance report R 1 

hire if, and only if :

1 *[(y '(1 +7 T M )P (/,Z -/fr;Z.)+(Y '-Y ''M ] > F, (37)

where F represents the fixed cost o f providing advice and preparing the return.

Consider a policy of investigation whereby the tax agency chooses a level of
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investigation Q. >0 such that 0< w (q  )<1. Taxpayers hire if, and only if:

w(Q)[(y' (1  + 7 r ) - l ) P ( / / I - / ccI ) + ( y ' - y O ^ ]  >  F ( ^ ) .  (38)

A comparison of the two conditions above indicates that, ceteris paribus, hiring 

is more frequent where no policy of investigation exists since the expected value o f the 

advice is higher whereas the practitioner fee is lower. An implication o f this result is that 

the tax agency, through its choice of the level of investigation ^  , can influence low-type 

taxpayers’ hiring decisions.

b) High-type Taxpayers

Lemma 5 summarized high-type taxpayers’ evaluations o f the benefit from hiring 

a practitioner versus not hiring under the various strategies. As mentioned earlier, the 

condition which is relevant to a particular taxpayer’s situation depends on his or her 

communication and reporting decisions made in the third and fourth stages, respectively.

It was demonstrated in Section 4.2.1 that, when ]/(i +n) < y '<  1, high-type taxpayers who

file their own return report either r ‘ or R ' according to the conditions specified inHJca ".I,

Proposition 2 . 31 Additionally, it was shown in Section 4.2.2 that, depending on the level 

o f investigation Q  chosen by the tax agency, the resulting rejection probability v (^ ) ,  and

the set o f exogenous parameter values, different characterizations o f high-type taxpayers’ 

communication decisions are obtained, as presented in Proposition 3. These were derived 

under the assumption that all high-type taxpayers hired practitioners. This section now 

examines high-type taxpayers’ decisions to hire given their communication and reporting 

decisions. The analysis is segregated to consider separately each case obtained in 

Proposition 3.

3‘Recall that from Proposition 2, where y ‘> 1/(1 +7i ) , high-type taxpayers who do not
hire practitioners never report a low level o f income.
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Case 1

This section focuses on taxpayers’ hiring decisions given that the set of conditions 

in (1) from Proposition 3 is satisfied. In this case, the tax agency chooses a level of

investigation such that v ( q ° ) is greater than v(^)//|p for P g  [0,pJJ] and v(Q0 //;| |1 for

P  g  [p^>l] thus, al l  high-type taxpayers communicate R f) when they hire. 32 The

approach used to characterize high-type taxpayers’ hiring decisions parallels that utilized 

in the case of low-type taxpayers.

From inequality (25) in Lemma 5, when p < p " ,  high-type taxpayers who without 

practitioner assistance optimally report R  ' obtain an expected net benefit from hiring 

a practitioner given by:

A (71  =E(TL\No H i r e ,H ,V ,R l ,J - E ( T L  \ Hire,H, P , ^ )

= [y '(l +7t ) - l ] p ~ F { ^ )  (39)

Observe that since a message R f] is always accepted by the practitioner, the

expected net benefit is weighted by the probability of correct acceptance w(£^ =o)= l.

When i/( i +7t) < y > < i , the gross expected benefit, comprised o f the expected savings of 

interest charges net o f the expected tax savings that the taxpayer would have received if

filing a self-prepared return R  ' as well as the expected cost of being audited, is positive
" ■ ' r e

for all p g  [0 ,p " ]. This expected net benefit function is a continuous monotone 

increasing function o f p for p <p j j .  Thus, as in the case for low-type taxpayers, an 

optimal decision to hire for high-type taxpayers having beliefs p < p "  can be

32Recall from Proposition 2 that p JJs  [ 1  - y iA/(tJH - t ccH ) ] / y i(\ +7t ) .
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characterized by a unique cut-off, say p “ , defined such that taxpayers having beliefs 

0 < R" do not hire a practitioner but file a self-prepared return r ‘ , whereas those 

having beliefs p" < p < p jj hire practitioners and communicate R^. Furthermore, this cut

off value can occur at one o f three points: (1 ) the boundary point p “ =o; (2 ) p “ = p " ;  

or (3) 0 < p “ < p " .

The first case occurs when the expected net benefit from hiring (39), evaluated at 

P=0, is greater than or equal to zero, or equivalently, when:

y >A >  F ( ^ ) .  (4 0 )

In his case, the cut-off value occurs at p “ =0 such that all high-type taxpayers having

beliefs 0 < P ^ < P ^  hire practitioners and communicate R^. Note that when taxpayers

strongly believe that the true tax rate is tCG (P close to zero), the only benefit from hiring 

arises from the saving of the expected cost of being audited, as implied by (40) above.

In the second and third cases, the cut-off value p “ is the point where

A ( r i | / / , p = p “ , % i ? /;,co) = 0 .  (41)

The following theorem specifies the condition under which an optimal decision to hire 

exists.

Theorem 3: When the audit probability lies in the interval 1 / ( l  +71) < y ' < 1 , an optimal 

decision to hire, characterized by the unique cut-off p “ , p “ e [0 , p " ], exists if, and only

if,
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[y'(l +7i) -1 ]P Z ( t , H - t CGH) +y 'A > F ^ ) ,  (42)

where pJJ is the cut-off value calculated in the no hiring case.

Proof: See Appendix C.

The interpretation o f this result is identical to the case for low-type taxpayers.

Since the expected benefit is increasing in P for p < pJJ, the LHS of (42) represents the

maximum potential benefit to taxpayers from hiring. If  this inequality does not hold, 

hiring never occurs.

Next, consider the case where p > pjj.  From Lemma 5, inequality (23), high-type 

taxpayers who without practitioner assistance, optimally report R ' obtain an expected
H.l,

net benefit from hiring given by:

A ( TL | H,  p , Rfi, ) =E(TL \ No H ire ,H ,  p , R ^,)-E {TL  \ H i r e ,H , p , Rfl) (43)

= ( 1  - m , H - t CGH) - F ^ ) .

This expected net benefit function is a continuous monotone decreasing function of p for 

P > p ”  - Note that, in contrast to the case for low-type taxpayers, hiring does not occur

at P=1 since A ( 7X |p  =1, - ) < 0 -  This is because the only benefit to taxpayers from 

hiring arises from the potential tax savings that the practitioner provides if the true tax 

rate is tcQ. However, when taxpayers strongly believe that the true tax rate is t, (P=l), this 

potential tax saving is equal to zero.

Since taxpayers hire practitioners only where A ( 7 Z | ‘)^0> a cut-off value,

denoted by p^, occurs at the point p "  < p ^ <  1 such that
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A ( 7 Z | t f , p = p * , = 0 .  (44)

Taxpayers having beliefs p j j  < p < p ^  hire practitioners and communicate R whereas 

those having beliefs p ^ <  p < 1 do not hire but file a self-prepared return R ^  .

Substituting y '(i  +7r) =[i - y ^ / i t f l - t ^ H ) ] / i n t o  equation (39), it is

demonstrated that the expected net benefit function is continuous at p =p "  (although not 

differentiable at this point):

A(7X | H ,  p =p ” , Ra, R ‘, ) =[y '(1 <*) - l ] p  "  {t ,H -tccH) +y ‘A - F ^ )

y A _ _ _  i P w 0 /H - tCGH) +y ‘A - F ^ )

= ( 1 - P - F ^ )

= A (TL | // , P =Pw, Rfj, Rq ti )• (45)

The expected net benefit function (given by (39) and (43)) is monotone increasing

in P for p < p " ,  is maximal at p = p ” , and is monotone decreasing in p for p > p " .

Given this result, condition (42) in Theorem (3) is sufficient for some hiring to occur.

High-type taxpayers’ optimal hiring, communication, and reporting decisions are 

summarized in Proposition 5 below.

Proposition 5: When 1 / ( 1  +tc) < y ' < 1  and for a given level o f investigation Q  chosen

by the tax agency and a resulting v(£°)  such that the conditions in (1) o f Proposition 3 

hold, high-type taxpayers’ joint hiring, communication, and reporting decisions are
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characterized as follows:

(1) When inequality (42) in Theorem 3 holds:

i) High-type taxpayers having beliefs p < p" do not hire practitioners but file

a self-prepared return R ^  ;

ii) High-type taxpayers having beliefs p > pj, do not hire practitioners but file

a self-prepared return R^ ; and

iii) High-type taxpayers having beliefs p " < p < p ̂  hire practitioners and

communicate the message R  .

(2) When inequality (42) in Theorem 3 does not hold, no high-type taxpayers hire

practitioners. Taxpayers file a self-prepared return r ‘ or R '  according to the
ll.t,

conditions derived in Proposition 2.

The interpretation of the above proposition is similar to that for low-type taxpayers 

with the exception that full hiring does not occur, as explained earlier (i.e., since hiring 

does not occur at P=l). Taxpayers’ net benefit of practitioner assistance is depicted in 

Figure 4.4 below. The expected net benefit function is monotonically increasing in p for

P < P^> is maximal at p =p "  and is decreasing in P for p > p " .  Two cut-off P values

exist such that taxpayers’ whose beliefs are p < p " < pJJ ( p " > 0 ) a n d p " <  p^< p

( P ^ < 1 ) do not hire practitioners but file their own return; those whose beliefs are in the

interval p" < p < pj) hire practitioners and communicate the message r  as described in 

Proposition 3 above.
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FIGURE 4.4 

Net Benefit of Practitioner Assistance (Case 1)

The next case examines taxpayers' hiring decisions given that they always 

communicate the message R when they hire.

Case 2

This section analyzes taxpayers’ hiring decisions given that the set o f conditions 

in (2) from Proposition 3 is satisfied. This case occurs when the tax agency chooses a

level of investigation C° such that v (£ °) is less than both v(C/;) //|(1 for P e  [0 ,p j / ]  and

v(^)w/ip for P e fpj/,1] and, thus, all high-type taxpayers communicate . The 

approach used in the characterization of high-type taxpayers’ decisions is identical to that 

followed in the previous case with the exception that where p < p . the expected benefit
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function may be monotonically increasing or decreasing in p, or invariant with p, 

depending on the exogenous parameter values. Depending on the direction of change of 

A(TL\")-> different characterizations of taxpayers’ decisions are obtained. As will be 

demonstrated below, two subcases must be considered.

From inequality (26) in Lemma 5, when p < pjj ,  high-type taxpayers, who without 

practitioner assistance optimally report R ' , obtain an expected net benefit from hiringH.tn.

a practitioner given by:

A ( T L \ H , ^ , R r , R ^ ln ) =(1 -v (^ ) ) [ ( l  - y ' ( l  +n +m M t (VH - t a;L)

-P(/ /L - / (.0.L )M Y '-Y '’)(1 +*)P (46>

+(y' - y p)A ] -F (^ ) .

This expected net benefit function is monotonically increasing or decreasing in p or 

invariant with P depending on the sign of

= 0  " ^ K 1 - tcaL H y ' -Y')(l (47)
o  p

"Y pm(tIH - t CGH)].

Since by assumption, y '>  1 /(I +7t)> a sufficient condition for 5  a  (TL \ -)/d  p > 0 >s that 

y p < 1/(1 +7t +m)• However, the expected net benefit function is nonincreasing in P if

> Y 0  +‘K)(tJH ~ tCGH) ~(t,L ~ta;L) ^

" ( 1 + 7 n -m)[Q,H-tCGH )-{tlL - t caL)] t5

where y£> 1 / ( 1  +71 +m)- Consequently, when the conditions in (2) of Proposition 3 hold, 

two subcases must be considered in the specification o f taxpayers’ hiring decisions:

y p < y p or y r* > y ̂ .
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Subcase 2.1 : y P< y p

It is assumed in this case that y p < y£ and, thus, the expected net benefit from

hiring (46) is monotonically increasing in p. Since the approach to the derivation of 

taxpayers’ hiring decisions is identical to that of the previous cases (see low-type 

taxpayers’ hiring decisions and Case 1 analyzed in the preceding section), taxpayers’ joint 

hiring, communication, and reporting decisions are presented immediately below. Note 

that in this case, the two cut-off P values which make taxpayers indifferent between hiring

and communicating Rf, and not hiring are defined as p* , p ^ < p " ,  and p - /5 p ^ > p ” .33 

As in Case 1, the expected benefit from hiring is maximal at p = p ” .

Proposition 6 : When i /( i +7r) < y ' < l , y p< y p, and for a given level of investigation

chosen by the tax agency and a resulting v(^°)  such that the conditions in (2 ) o f

Proposition 3 hold, high-type taxpayers’ joint hiring, communication, and reporting 

decisions are characterized as follows:

(1) From Lemma 5, when inequalities (26) and (24), evaluated at p = 0  and p = 1 , 

respectively, hold, or equivalently, when

(1 - v ( Q ) [(1 - y /’( l  +7t +m))(tCGH - t CGL) + (y ' - y P) A ] > F { Q  (49)

and

( 1  -v (Q )[ ( l  - y p{\ + »> ))(/,//-//) - y M ]  > F ( Q ,  (50)

all high-type taxpayers hire practitioners and communicate r £ for all P e  [0 ,1 ].

(2) From Lemma 5, when inequality (26), evaluated at p =p£7, holds such that:

33See the proof o f Proposition 6  in Appendix C for additional details regarding the 
derivation of taxpayers’ hiring decisions.
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(1 -v (Q )  [(1 - y p(l +7i + m m cGH - t caL) ~ ^ { t ,L  - t(VL)]

+(y ' -yO( l  +*)(3h (t ,H - t (x:H) -y '  W p H) (51)

+ ( r - i p)A] > F ig ) ,

i) High-type taxpayers having beliefs p < p^ do not hire practitioners but file 

a self-prepared return R '  ;
H-'cr,

ii) High-type taxpayers having beliefs p ^ < p < p j ,  hire practitioners and

communicate R^.

iii) High-type taxpayers having beliefs p > p ̂  do not hire practitioners but file

a self-prepared return R '  .
H,(,

(3) When inequality (51) above does not hold, no high-type taxpayers hire 

practitioners.

Where the message R { has been rejected by the practitioner or where hiring does 

not occur, taxpayers file a self-prepared return r ‘ or r ‘ according to thelf,tn; lij,

conditions derived in Proposition 2.

Proof: See Appendix C.

The intuition for this result is similar to that of Case 1 (where all high-type 

taxpayers who hire communicate R^) except that taxpayers attempt to evade when they 

hire, regardless o f their beliefs p about the tax rate.

Subcase 2.2\ y p >yp

This case assumes that y p > y £. Thus, when p < pjj,  the expected net benefit from
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hiring (i.e., equation (46) above) is monotonically decreasing in p (when y p> y^)  or

invariant with P (when y p =yp .  Furthermore, as in previous cases, the expected net

benefit function is continuous (although not differentiable) at p = p jj and is monotonically

decreasing in P for p > p ^7 (see Lemma 5, inequality (24)). Given the monotonicity and 

continuity of the expected benefit function, an optimal decision to hire for high-type 

taxpayers can be characterized by a unique cut-off value, say p^, defined such that

taxpayers having beliefs p < p^ hire practitioners and communicate R whereas those

having beliefs p > R?, do not hire practitioners but file a self-prepared return r ‘ orr "-'re

r ‘ , according to the conditions specified in Proposition 2. This cut-off value p^  occurs 

at the point where

A (7 1  | / / , P  = p H,R£, R l a or R ;,' ) = 0 , (52)

where (52) is the expected net benefit function arising from either inequality (26) or (24) 

in Lemma 5. Which inequality applies depends upon whether p^ is less or greater than

pJJ. The following theorem specifies the condition under which an optimal decision to 

hire exists.

Theorem 4: When 1 / ( l  +71) < y ' < 1 , y p >y^,  and for a given level o f investigation 

chosen by the tax agency and a resulting v ( ^ ° ), an optimal decision to hire, characterized 

by a unique cut-off p^, p^ e  [0 ,1 ), described above exists if, and only if:
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(1 -v (Q )[ ( l  - y ' ( l  +ti +m))(tCGH - t CGL) +( y ' - y p)A] > F « £ ,  m

where the LHS represents the gross expected benefit from hiring evaluated at p = 0 - 

Proof: See Appendix C.

Since the expected benefit function is decreasing (or nonincreasing) in P for all P 

e  [0,1], the LHS of inequality (49) represents the maximal potential benefit to taxpayers

from hiring, for a given and a resulting v(^°). If  the gross expected benefit at p = 0  is 

greater than the practitioner fee, it is optimal for some taxpayers to hire practitioners. 

Note that since y  p  > 1 / ( 1  + n  + m )  > the first term in the square bracket is negative and, thus, 

when p = 0 , the only positive benefit to hiring arises from the lower expected cost of 

being audited when the return is practitioner-prepared rather than when it is self-prepared. 

This benefit is traded off against the net cost o f evading, being audited by the tax agency 

and having to pay the additional taxes, the penalties and interest charges. As P increases, 

the expected net benefit from hiring (see inequalities (26) and (24)) decreases, since the 

expected net cost o f evading increases while the expected cost o f being audited remains 

constant. For hiring to occur, the cost of being audited, A, must be sufficiently high.

Since y p  > y p , the difference between the probability the tax agency audits a practitioner-

prepared return and a self-prepared return is relatively small; hence, the saving of the 

expected cost o f being audited may also be small. As a result, the expected net benefit

from hiring is expected to be low when y^>y

When the expected net benefit function (given by equation (46)) is invariant with

P (i.e., when yp =yp> then all high-type taxpayers having beliefs p < p ”  hire a

practitioner if  condition (49) holds and the benefit is maximal for all P e [0,p JJ]. In this

case, the cut-off value p^ occurs at a point such that p "  < p ^ <  1 . If inequality (49) is 

reversed, taxpayers never hire practitioners but file a self-prepared return according to the
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conditions derived in Proposition 2.

Observe that the cut-off p^ in (52) can occur to the left or to the right of p]J, or

at p =p "  depending upon whether a  (TL | P =P^; , •) is greater or less than, or equal to

zero. This result is obtained because the expected net benefit function is continuous and 

monotonically decreasing (or nonincreasing) in P for all P e [0,1]. It should also be noted

that full hiring does not occur when y p >y^  since from Lemma 5, inequality (24) 

evaluated at p = 1 cannot hold, that is:

(1 - v ( Q ) [ ( l  —y/7(l +m))(t,H-t,D  -y 'A ]  > F{Q>. (53)

Given the above conditions, high-type taxpayers’ joint hiring, communication, and 

reporting decisions are summarized below.

Proposition 7: When ] / ( ]  + n ) < y i < 1, y p > y ^  ^  for a given level of investigation

chosen by the tax agency and a resulting v(^°) such that the conditions in (2 ) of

Proposition 3 hold, high-type taxpayers’ joint hiring, communication, and reporting 

decisions are characterized as follows:

(1) When inequality (49) in Theorem 4 holds:

(i) High-type taxpayers having beliefs p < p^ hire practitioners and 

communicate R^,

(ii) High-type taxpayers having beliefs p > p dH do not hire practitioners but file 

a self-prepared return r ‘ or r ' , depending upon whether p^  is greater

or less than p " .

(2) When inequality (49) in Theorem 4 does not hold, no high-type taxpayers hire

practitioners.
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Where hiring does not occur or where the message R has been rejected by the

practitioner, taxpayers file a self-prepared return r ‘ or R ‘ according to then.tiV it.t,

conditions derived in Proposition 2.

The intuition resulting from Theorem 4 and Proposition 7 is similar to that in 

previous cases, except that the potential benefit from hiring is maximal at the boundary

P = 0  (or for P e  [0 >P^] if  = y p  instead of at the cut-off value p "  (where taxpayers

are indifferent between providing a self-prepared return r ‘ or R '  ). In subcase 2.1

(i.e., where y /' < y p ,  the intuition is similar to that of previous cases in that taxpayers

having less extreme beliefs about the tax rate (closer to 14) are more likely to hire 

practitioners than those whose beliefs are more extreme (closer to zero or one). Thus, 

practitioners can help taxpayers minimize their taxes, by resolving their uncertainty about 

the tax rate and also help them evade taxes, by not discovering the error and accepting

the taxpayer’s message. However, in subcase 2.2 (where y? > y p ,  taxpayers whose beliefs

are closer to zero are more likely to hire practitioners. These taxpayers are essentially 

hiring practitioners to attempt to evade taxes. When beliefs that the true tax rate is t, are 

high (closer to one), the additional expected penalties and interest charges from 

communicating Rr and being audited by the tax agency are more likely to outweigh the 

potential savings arising from reporting lower taxes.

Case 3

This section examines high-type taxpayers’ hiring decisions given that one o f the 

set o f conditions in (3) of Proposition 3 (i.e., subcases 3.1 to 3.5) holds. Under the 

previous two cases, high-type taxpayers who hired either al l  communicated r  (case 1 )

or al l  communicated R f, (case 2). Under the cases analyzed in this section (subcases 3.1 

to 3.5), the above two situations may arise and, additionally, s om e  taxpayers may
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communicate R  , while others communicate R  . As in Proposition 3, it is assumed thatH L

inequality (8 ) holds for at least some P e [0 , 1 ] (i.e., 0 < v (^ ) //|p< l  for at least some P

e [0 ,p” ] and/or 0 < v(Q)///|p< l for at least some p e  [ p ” ,l]). Since the sets of 

conditions in (3) from Proposition 3 were derived under the assumption that 

y p< 1/(1 +7i+m), this assumption is adopted throughout this section. This implies that

y p<y^ and, thus, the expected net benefit from hiring and communicating R f: in (46) is

monotonically increasing in P for p < p ” -34 Fuj-thermore, as in prior cases, the expected 

net benefit function (defined over all p e  [0 , 1 ]) is continuous (although not differentiable 

at the cut-off values p ” , p^, and p ^ * ) , 35 is maximal at p = p ” , and is monotonically

decreasing in p for p > p ” . Given the monotonicity over the p intervals (i.e., p < p ”  and 

P > P ” ) and the continuity o f A (7Z | • ) , taxpayers’ hiring decisions can be characterized 

by two cut-off values, say p*/? p ^ <  p ”  and p " ,  p " > p ” . The cut-off value p ^  is 

defined such that taxpayers having beliefs p < p* do not hire a practitioner but file a self

prepared return r ^  , whereas those having beliefs p* <  p < p ”  hire practitioners and

communicate either r  or R^.36 The cut-off value p^ is defined such that taxpayers

34Recall that (46) may be monotonically increasing or decreasing in p or invariant 

with p depending upon whether yp is less than, greater than, or equal to y^.

35Proof o f continuity at p^ and P^* will be demonstrated in this section. Recall thatp#

( P//< P//) and p^* (Pw*> P « ) are the critical values which make taxpayers indifferent 
between communicating or R #  when they hire.

36A s in  the previous cases, the cu t-o ff p „  can occur at a  point P ^ = 0  o r at a  point 

0 < p ^ < p ”  such that A(TL  | •) =0.
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having beliefs p > p^ do not hire a practitioner but file a self-prepared return R '  , 

whereas those having beliefs p jj < p < p" hire practitioners and communicate either r

or R^.37 Consequently, the interval over which hiring occurs is p*,< p < p " , . Differences

in taxpayers’ hiring strategies across the five subcases arise because of the different 

communication decisions which can be adopted in the third stage. As demonstrated in 

Section 4.2.2, whether taxpayers communicate R or R when they hire depends upon
n  L

their particular beliefs about the tax rate and the set of conditions in Proposition 3 which 

applies.

Since the approach used in the characterization of taxpayers’ decisions is again 

similar to that of previous cases and utilizes many o f the results (conditions) from the 

preceding sections, high-type taxpayers’ joint hiring, communication, and reporting 

decisions are presented immediately below, for each subcase 3.1 to 3.5. Furthermore, 

since the differences in the various subcases result from the different communication 

decisions, the intuition underlying these subcases is similar to that provided in Section 

4.2.2. Accordingly, only a brief discussion o f the results is provided.

Subcase 3.1

This case occurs when the critical rejection probability v(^)//|(i is decreasing in

P and the tax agency chooses a level of investigation Q  such that v(^°) e  [v (^ )///|(1. | >

v(Q)//|p »] condition (10) in Theorem 1(a) holds. Proposition 8  below summarizes 

high-type taxpayers’ decisions. 38

37The cut-off p"/ can occur at a point P",=l or at a point pJJ<p*,<l such that 

A(TL  | •) =0.

38See the proof o f Proposition 8  in Appendix C for additional details regarding the 
derivation o f taxpayers’ decisions.
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Proposition 8: When 1 /(I +tt) < y ; <1, y p < 1/(1 +7r +m), and for a given level of

investigation chosen by the tax agency and a resulting v ( q ° )  such that the conditions

in 3.1 of Proposition 3 hold, high-type taxpayers’ joint hiring, communication, and 

reporting decisions are characterized as follows:

(1) From Lemma 5, when inequality (25), evaluated at p = p ” > holds such that:

[y '(1 +7i ) - \ } K ( t , H - t CGH) +y 'A > F ( Q ,  (42)

i) High-type taxpayers having beliefs p < p k do not hire practitioners but file 

a self-prepared return R ' ;
‘ * 'l CG

ii) High-type taxpayers having beliefs p^<p  < p') hire practitioners.

When inequality (26), evaluated at p = p ^ , 39 holds such that

(1 - v ( Q ) [ ( l  -y^(l  +n + m M tCGH - t CGL ) - V ' ( t , L - t CGL)]

+(y ' -yO ( l  +n)rH(tlH - t CGH ) - y m y H{tIH - t CGH) (54)

then taxpayers having beliefs p kH < p< p^  communicate RL when they hire

whereas those having beliefs p ^ < p < p "  communicate R^. When (54) 

above does not hold, then all taxpayers who hire communicate R^; and,

iii) High-type taxpayers having beliefs p^ < p < 1 do not hire practitioners but 

file a self-prepared return r ‘ .H,l,

39 P«, P/ /^ P/V is the critical value calculated in Proposition 3 which makes taxpayers 
indifferent between communicating R^ and R£.
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(2) When inequality (42) above does not hold, no high-type taxpayers hire 

practitioners.

Where hiring does not occur or where the message Rr has been rejected by the 

practitioner, taxpayers file a self-prepared return r  ‘ or r ‘ according to theIiJj

conditions derived in Proposition 2.

Proof: See Appendix C.

The net benefit of practitioner assistance is depicted in Figure 4.5. When the cut

off occurs at a point p ^ < p ^  (Figure 4.5a), some high-type taxpayers communicateRf 

when they hire, since condition (54) holds. Note that the expected benefit from hiring is 

lowest when taxpayers communicate Rr and is maximal at p =p/‘J where taxpayers 

communicate r  . In this case, the probability that the taxpayer’s message R f  is rejected 

and the practitioner fee F ( ^ )  are relatively high. Consequently, the expected net benefit

from hiring and attempting to evade is low relative to the expected net benefit from hiring 

and truthfully communicating the level of income and is negative for taxpayers whose 

beliefs P that the tax rate is t, are high. When condition (54) does not hold, i.e., when the

expected net benefit from hiring and communicating r  at p ;* is negative, the cut-offp*;

occurs at a point p ^ > p ^  such that all high-type taxpayers provide the message Rf! when 

they hire, as illustrated in Figure 4.5b.
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FIGURE 4.5

Net Benefit of Practitioner Assistance (Subcase 3.1)

Subcase 3.2

This case occurs when the critical rejection probability v(Q)//|p is decreasing in 

P or invariant with P and the tax agency chooses a level of investigation such that 

\ ’(r° )  e \ vir  \ . v(C) 1 and condition (17) in Theorem 1(b) holds. This case isvS/y 1 p »o vS/.V//y i p = i J

similar to subcase 3.1 except that the relationship between v(Cf)/y p „0 an^ v(Cf)/„|P-, ’s 

reversed; that is, v(C/;)///|p is greater than v(C/:)//|p for some p (see Figure 4.2. subcases 

3.1 and 3.2). Furthermore, the tax agency chooses a level of investigation such that 

v(C°)> v(<;/ )//lp for all p e [0, p)/] but v( ^ v ( g ) ///|pM • Consequently, all high-type 

taxpayers having beliefs p e [0 , pjj] communicate R when they hire; those whose
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beliefs are P e  [ p ” >l] communicate Rft or Rt  when they hire depending on the cut-off 

values p ** and p^ as described in Proposition 9 below.

Proposition 9: When 1 /(1 +7t ) < y ' < l , y p< 1/(1 +n +m), and for a given level of

investigation chosen by the tax agency and a resulting v (£° ) such that the conditions

in 3.2 o f Proposition 3 hold, high-type taxpayers’ joint hiring, communication, and 

reporting decisions are characterized as follows:

(1) From Lemma 5, when inequalities (25) and (24), eva| ,ated at p =o and p = l ,  

respectively, hold, or equivalently, when

y ‘A > (4«)

and

(1 " v (Q )[ ( l  - y ' ( l  +tt + m W /H - t iL) - y 'A ]  > F (Q , (50)

then all high-type taxpayers hire practitioners and communicate their level of 

income according to the conditions specified in Proposition 3, subcase 3.2.

(2) From Lemma 5, when inequality (25), evaluated at p =pjj,  holds such that:

[y '(1 +n) -1]P ” {t,H -tCGH) +y ‘A > F(i;n), (42)

i) High-type taxpayers having beliefs p < p*; do not hire practitioners but file

a self-prepared return R '  ;
H,lcu

ii) High-type taxpayers having beliefs pj ,<p < p" hire practitioners.
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When inequality (24), evaluated at p = p f"’,w holds such that

(1 - v ( ^ ) ) [ ( t lH - t caL)- VZXt lt ' - ‘cGL' ) - y PQ +n +m ) [ $ „ ( t 1H - t JL) (55)

+(1 - V ; ; ) { tCGH - t CGL)} -yM] > F(Cf:),

then taxpayers having beliefs p^,<p < p ^ '  communicate r  when they 

hire whereas those having beliefs p " < p  < p ^  communicate Rf,. When

(55) above does not hold, then all taxpayers who hire communicate r  ; 

and,

iii) High-type taxpayers having beliefs p^ < p < 1 do not hire practitioners but 

file a self-prepared return r !  .HJ,

(3) When inequality (42) above does not hold, no high-type taxpayers hire 

practitioners.

Where hiring does not occur or where the message r £ has been rejected by the 

practitioner, taxpayers file a self-prepared return R '  or R '  according to theH.'cg n.l,

conditions derived in Proposition 2.

P ro o f :  See Appendix C.

Subcase 3.3

This case occurs when the critical rejection probability v(t^)/ y is decreasing in 

P and the tax agency chooses a level of investigation such that v ( q ° )  e [ v(<̂ jC)// j p =0 »

40 P,’,*, P,/*> p jj is the critical value calculated in Proposition 3 which makes taxpayers 
indifferent between communicating R# and R,,.
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v(^f)//;|p J  both conditions (10) and (17) in Theorems 1(a) and 1(b), respectively,

hold. Subcase 3.3 can be viewed as a combination of subcases 3.1 and 3.2 where one of 

conditions (10) and (17) hold, respectively. In the present case, both conditions are 

satisfied. Consequently, high-type taxpayers having more extreme beliefs, i.e., p close to 

zero or one, are more likely to communicate a low level of income (evade) when they 

hire. Proposition 10 below summarizes high-type taxpayers’ decisions.

Proposition 10: When 1 / ( 1  +7t ) < y '<1 > y p< 1/(1 +7t +m)-> and for a given level of

investigation chosen by the tax agency and a resulting v(^°) such that the conditions

in 3.3 o f Proposition 3 hold, high-type taxpayers’ joint hiring, communication, and 

reporting decisions are characterized as follows:

(1) From Lemma 5, when inequalities (26) and (24), evaluated at p =o and p = 1 , 

respectively, hold, or equivalently, when

(1 -v (Q )[ ( l  - y p{\ +7i +m))(t(x;H - tC(.L) +(y‘- y p)A] > F ( Q  (49)

and

( 1  -v (Q )  [d  ~y/’(l +71 - y pA ] > F (Q ,  (50)

then all high-type taxpayers hire practitioners and communicate their level of 

income according to the conditions specified in Proposition 3, subcase 3.3.

(2) From Lemma 5, when inequality (25), evaluated at p = p j'; , holds such that:

[y'(1 +7i)-1]P> , H - t CGH) +y'A > F (^ ) , (42)

i) High-type taxpayers having beliefs p < p^ do not hire practitioners but file

a self-prepared return R '  ;
'*CG

ii) High-type taxpayers having beliefs p^<p  < p", hire practitioners.

When inequality (54) in Proposition 8  holds, then taxpayers having beliefs 

P ^<  P < p^ communicate Rf, when they hire whereas those having beliefs
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p ;*< p< p "  communicate R^. When inequality (54) does not hold, then

all taxpayers having beliefs p^<  p< p ”  communicate R^ when they hire. 

When inequality (55) in Proposition 9 holds, then taxpayers having beliefs 

p}/< p < P ," communicate Rfj when they hire whereas those having

beliefs p " <  p < p" communicate R . When (55) does not hold, then all

taxpayers having beliefs p jj < p < communicate R^  when they hire; 

and,

iii) High-type taxpayers having beliefs p "a < p < 1 do not hire practitioners but 

file a self-prepared return R '  .
H,li

(3) When inequality (42) above does not hold, no high-type taxpayers hire 

practitioners.

Where hiring does not occur or where the message Rf, has been rejected by the 

practitioner, taxpayers file a self-prepared return r ‘ or r ‘ according to the
"•'re "•'/

conditions derived in Proposition 2.

P ro o f :  See Appendix C.

Subcase 3.4

This case occurs when the critical rejection probability v (^);/|P is increasing in

P and the tax agency chooses a level of investigation such that v(^°) e

either condition (10) or (17) in Theorems 1(a) and 1(b), 

respectively, holds. Subcase 3.4 differs from the previous cases in that the critical 

rejection probability function for p < p^J is increasing rather than decreasing in P (as 

explained in Section 4.2.2). Proposition 11 below summarizes high-type taxpayers’
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decisions.

P r o p o s i t io n  1 1 : When 1 / ( 1 +7t )  < y ' < 1 ,  y?<  1 /(1  + 71  +/w), and for a given level of

investigation chosen by the tax agency and a resulting v(^°) such that the conditions

in 3.4 o f Proposition 3 hold, high-type taxpayers’ joint hiring, communication, and 

reporting decisions are characterized as follows:

(1) From Lemma 5, when inequalities (25) and (24), evaluated at p=o and p = l ,  

respectively, hold, or equivalently, when

y ‘A > F { ^ )  (40)

and

(1 -v (Q )  [(1 -y /’(l +7i +m))(tIH - t lL) -y M  ] > F ( Q , (50)

then all high-type taxpayers hire practitioners and communicate their level of 

income according to the conditions specified in Proposition 3, subcase 3.4.

(2a) Given condition (10) in Theorem 1(a) holds, when inequality (26) in Lemma 5,

evaluated at p =pjj ,  is satisfied such that:

(1 - v ( Q ) [ ( l - y /’(l + m M t(:cH - t caL) - ^ ( t , L - t (r:L)]

+(y '-y ' ’)(l +7i) p "  { t ,H - tcaH) -y Gw p " ( f , / /- tC(.H) (51)

+(y' -y P)A] > F ( Q ,

i) High-type taxpayers having beliefs p < p*y do not hire practitioners but file 

a self-prepared return R ‘ ;

ii) High-type taxpayers having beliefs p^<p  < p" hire practitioners.

When inequality (25), evaluated at p = p ;), holds such that

[y'(1 +*) - \ }?>H{ t ,H-tCGH ) + y ‘A > F ( Q , (56)

then taxpayers having beliefs p*,< p< p^ communicate R(j when they hire
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whereas those having beliefs p ^ < p < p ^  communicate Rf . When 

inequality (56) does not hold, then all taxpayers who hire communicate R£; 

and,

iii) High-type taxpayers having beliefs p" < p < 1 do not hire practitioners but

file a self-prepared return R ' .

(2b) Given condition (17) in Theorem 1(b) holds, when inequality (25) in Lemma 5, 

evaluated at p = p " ,  is satisfied such that:

[y '(1 +7t) -1]P Vk t , H ~ t CGH) +y 'A > F (^ ) , (42>

i) High-type taxpayers having beliefs p < p * do not hire practitioners but file

a self-prepared return r ‘ ;

ii) High-type taxpayers having beliefs p^<p  < p” hire practitioners.

When inequality (24), evaluated at p = p ” , holds (see inequality (55), 

Proposition 9), then taxpayers having beliefs p ^ < p  <p^* communicate 

Rq when they hire whereas those having beliefs p **< p < p^. communicate 

R . When (55) does not hold, then all taxpayers who hire communicate 

and,

iii) High-type taxpayers having beliefs p ” < p < 1 do not hire practitioners but

file a self-prepared return R ' .

(3) When inequalities (51) or (42) above do not hold, no high-type taxpayers hire 

practitioners.

Where hiring does not occur or where the message r  has been rejected by the
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practitioner, taxpayers file a self-prepared return R '  or R '  according to theHjlXJ ttJl

conditions derived in Proposition 2.

P r o o f :  See Appendix C.

Subcase 3.5

This case occurs when the critical rejection probability v(^)w |p is invariant with 

P and the tax agency chooses a level of investigation such that v(<^°)= v(^)//|() for all 

P e  [0, pjj]. Proposition 12 below summarizes high-type taxpayers’ decisions.

P r o p o s i t io n  12 : When 1 / ( 1 +71) < y ' < 1 , y / ’ <  1 / ( 1  + 71  +m), a n d  for a given level of

investigation ( °̂ chosen by the tax agency and a resulting v (^° ) such that the conditions

in 3.5 of Proposition 3 hold, high-type taxpayers’ joint hiring, communication, and 

reporting decisions are characterized as follows:

(1) From Lemma 5, when inequalities (25) and (26), evaluated at p =0 and inequality 

(24), evaluated at p = 1 , respectively, hold, or equivalently, when

y'A  > F(<^), (40)

(1 - v ( Q ) [(1 -y"( l  +7i +m)){ta .H - ta .L) +(y' -y ")A ] > F ( Q , (49)

and

(1 -v (Q )  [(1 - y ' O  +71 +m))(t,H-t,L) - y “A ] > F (Q , (50)

then all high-type taxpayers hire practitioners and communicate their level of 

income according to the conditions specified in Proposition 3, subcase 3.5.

(2) From Lemma 5, when inequality (25), evaluated at p = p ” » holds such that:

[Y'( l  +*)-H PH (t,H -tCGH) +y‘A > F (Q , (42)

or inequality (26), evaluated at p =pJJ, holds such that:
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( 1  - V ( Q ) [ ( 1  - 7 ' ( 1  + 7T +m))[( tCGH - t CGL)  - p ” {tlL - tccL ) ]  

♦ ( y ' - y O O  +n ) ^ ( t , H - t CGH ) - y ' ’m ^ ( l 1H - t CGH ) +( y i - y p) 4 ]  > F ( Q

i) High-type taxpayers having beliefs p < p^  do not hire practitioners but file 

a self-prepared return R ' ;
ca

ii) High-type taxpayers having beliefs p^<p  < p ”  hire practitioners and are

indifferent between communicating r  or Rf\

iii) High-type taxpayers having beliefs p "  <p < p^ hire practitioners and

communicate r  ;

iv) High-type taxpayers having beliefs p^ < p < 1 do not hire practitioners but

file a self-prepared return R't .HJ,

(3) When inequalities (42) or (51) above do not hold, no high-type taxpayers hire 

practitioners.

Where hiring does not occur or where the message Rf, has been rejected by the 

practitioner, taxpayers file a self-prepared return r ‘ or r ‘ according to the
H,ica H.t,

conditions derived in Proposition 2.

Proof: See Appendix C.

The intuition underlying cases 3.1 to 3.5 is similar to that o f cases 1 and 2.1 in 

that taxpayers having less extreme beliefs p about the tax rate are more likely to hire 

practitioners than those whose beliefs are more extreme (closer to zero or one). The 

implication of this result is that the expected net benefit to taxpayers from hiring 

practitioners arises primarily from their opportunity to resolve their uncertainty about the 

tax rate, i.e., to engage in successful tax minimization. However, depending on the tax
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agency’s chosen level of investigation, the probability that the practitioner correctly rejects 

a low message, as well as the practitioner fee, taxpayers may, under certain circumstances, 

hire to attempt to evade by communicating Rf,. In most cases, with the exception of

subcases 3.4(a) and 3.5, it would seem that taxpayers having less extreme beliefs are more 

likely to truthfully communicate their level of income whereas those with more extreme 

beliefs are more likely to lie about their level of income and communicate R^. Given the

form o f the expected net benefit functions, the benefit to taxpayers from hiring is lowest 

when they misreport their level o f income. This result reflects the trade-off between 

taxpayers’ incentives to engage in tax minimization and their opportunity to engage in tax

evasion. In cases where the level o f investigation, , and the resulting probability of

rejection, v (^ ° ), are "sufficiently low", i.e., subcase 3.4(a), taxpayers hire practitioners

to engage in both tax evasion and tax minimization. In fact, the expected net benefit from 

hiring is maximal when taxpayers lie about their level o f income. Tax practitioners can 

therefore perform a dual role: as taxpayer advocates, they help taxpayers tax minimize; 

as tax agency advocates, they are required to perform an investigation of taxpayers’ 

financial affairs and have some level of responsibility for detecting nontruthful reporting. 

The results derived in this section have interesting implications for the tax agency’s choice 

o f strategy, which is analyzed in Section 4.3.

4.2.4 Classes of Potential Equilibria

Up to this point, the analysis has consisted of characterizing taxpayers’ decisions, 

for each possible level of investigation which can be chosen by the tax agency, and for 

various sets o f parameter values. The critical values derived in Sections 4.2.1 and 4.2.2 

and the hiring conditions obtained in Lemmas 4 and 5 (Section 4.2.3) were utilized to 

partition the population o f taxpayers into groups based on their beliefs p about the tax 

rate. Taxpayers’ joint hiring decisions, their message communicated to practitioners, where 

applicable, and their reporting decisions were inferred from the partitionings obtained, for 

all p e  [0,1] and for both high and low-type taxpayers. Note that to simplify the analysis,
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only one case, in which 1/(1 +7t) < y '< l , was exhaustively analyzed.

Prior to proceeding with the analysis of the tax agency’s decision problem, it is 

useful to summarize the classes of "potential equilibria"41 which may exist. Since high and 

low-type taxpayers’ hiring and communication decisions are interdependent, these classes 

are characterized by both high and low-type taxpayers strategies. Table 4.1 below provides 

a summary o f the potential equilibrium classes (or subclasses) in terms of taxpayers’

hiring and communication decisions and under the assumption that 1/(1 +7i)  < y  ̂<1 - It 

has already been demonstrated in the various stages that, through dominance, certain 

actions will be not be chosen. As such, they are not included the summary o f the classes 

of potential equilibria.

4,Since the tax agency’s strategy has not yet been analyzed, the term "potential
equilibria" is used.
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TABLE 4.1

Classes of Potential Equilibria

Low-type Taxpayers

High-type Taxpayers All Hire 
(Prop. 4)

Some Hire 
(Prop. 4)

None Hire 
(Prop. 4)

All Hire; All communicate R 
(Prop. 6 and 11)

1* 2 3*

All Hire; All communicate R * - - -

All Hire; Some communicate R ^  
others, r ^  (Prop. 9, 10, 11 and 
12)

4 5 6*

Some Hire; All communicate Rf  
(Prop. 6, 7, and 11)

7 8 9*

Some Hire; All communicate Rfi 
(Prop. 5, 8, 9, 10, and 11)

10 11 12

Some Hire; Some communicate 
R others, R (Prop. 8, 9, 10, 
11, 12)

13 14 15*

None Hire (Prop. 5 to 12) 16 17 18

*Note that different parameter combinations lead to the same class of potential 
equilibrium strategies as characterized in the various propositions. 
fAny potential equilibrium in which all high-type taxpayers hire and communicate Rf/ 
cannot exist. This result follows from Case 1, Proposition 5, in which it was demonstrated 
that at p=l, the expected net benefit from hiring is negative.
^Equilibria in classes 3, 6, 9, and 15 do not exist (see Proposition 13).

Equilibria do not exist in many of these classes; hence, they are eliminated prior 

to examining the tax agency’s problem.
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Proposition 13: Equilibria in Classes 3,6, 9, and 15 do not exist. Any potential 

equilibrium in which low-type taxpayers never hire and high-type taxpayers (either all or 

some) hire and communicate R f, cannot exist.

Proof:

Assume that an equilibrium in one of classes 3, 6, 9, or 15 exists. In this 

equilibrium, low-type taxpayers never hire but file a self-prepared return r ‘ or r ‘ .
L , tCG

Whenever a message Rf  is communicated to practitioners, practitioners know that this

message comes from a high-type taxpayer. Since in equilibrium, the tax agency’s 

conjectures about taxpayers’ optimal actions are identical to the strategies followed by 

taxpayers, the tax agency also knows that this message can only be communicated by a 

high-type taxpayer. Therefore, the tax agency selects the level of investigation Q.=0 and

a resulting v ( ^  = o )  = (l-w(<^ = o))  = 1 such that practitioners always reject a m essage^  

without performing an investigation. High-type taxpayers, knowing that the message Rt  

will be rejected, will never choose this strategy. Hence, this class o f equilibria cannot 

exist.

Q.E.D.

Whether an equilibrium exists in the remaining classes as well as which 

proposition applies depends on the set of parameter values, the level o f investigation 

chosen by the tax agency, and the resulting probability o f a type I and/or a type II error. 

However, before proceeding with the equilibrium analysis, the tax agency’s decision 

problem must first be examined.

4.3 First Stage Tax Agency Decision

The tax agency’s decision problem consists o f choosing a level o f investigation

0 e  {A,£} (and the resulting levels of v (^ )  and w(<^)) associated with each message/^ 

communicated by taxpayers who hire practitioners such that it maximizes its expected tax
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revenue42. This level of investigation is selected before taxpayers choose their optimal 

strategy and is observed by all agents. The tax agency knows that, for each ^  selected,

taxpayers choose the strategy that minimizes their expected tax liability. Therefore, the 

tax agency must anticipate the effect that its strategy has on taxpayers' hiring, 

communication, and reporting decisions. In determining its own strategy, the tax agency 

calculates taxpayers’ best responses to different levels o f Given these best responses,

it selects the level o f ^  and, thus, the resulting levels o f v ( ^ )  and w (^ )  such that it

achieves its objective.

As explained in Observation 1 (see Section 4.2.2), it is optimal for the tax agency 

to have a practitioner always accept a taxpayer’s message R fj without performing an

investigation. Thus, C^=0 w (^ = o )  = ( l-v (^ = o ))= l. The ensuing analysis therefore

focuses on the tax agency’s strategic choice variable, the level o f investigation utilized

by practitioners whenever taxpayers communicate R f,.

Section 4.2 consisted o f calculating taxpayers’ best responses for different levels 

o f and resulting levels o f v (^ p  and w (^ ) . As explained earlier, critical values were

computed such that the population of taxpayers could be partitioned into groups based on 

their beliefs about the tax rate. The partitionings obtained were then utilized to infer 

taxpayers’ hiring, communication, and reporting decisions. These partitionings can be 

interpreted as the reaction functions (best responses) calculated by the tax agency and used 

in the determination of its optimal level o f investigation. Under the assumption that

1/(1 +7t)  <y '<1 > various classes o f potential equilibrium taxpayer strategies were 

identified (see Table 4.1 in Section 4.2.4) although it was also demonstrated that classes 

3, 6, 9, and 15 could not constitute equilibrium strategies (see Proposition 13). Whether 

and which o f the remaining classes of equilibria exist depends on the set o f parameter

42See Table B.2 o f Appendix B for a specification o f the tax agency’s expected tax 
revenue under the various strategies which may be chosen by a particular taxpayer.
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values and/or the tax agency’s choice of that is, for a given set o f parameter values, 

certain classes of equilibria do not exist, and the existence o f the remaining classes 

depends on the level of investigation chosen by the tax agency and the consequent levels 

o f v ( g  ) and w ( q ) .

For example, assume that, for a given set of parameter values, there exists a level 

o f such that Class 1 represents the strategies adopted by high and low-type taxpayers,

where all taxpayers seek practitioner assistance and communicate Rf . The tax agency may

be able to increase its expected tax revenue by choosing another level o f ^  such that only

a proportion of taxpayers hire practitioners. The tax agency therefore induces taxpayers 

to follow a different strategy.

The analysis to date has derived taxpayers’ strategies for various sets of parameter 

values. However, whenever a particular game is played, a specific set o f parameter values

exists and both the tax agency and the taxpayers know these values (e.g., y ' ,  y p , n, m, 

A, ...). Thus, the set of possible equilibrium strategies is smaller than that presented in 

Table 4.1 (Section 4.2.4).

The subsequent analysis imposes additional assumptions on some o f the parameter 

values in order to focus on the solution to a particular game. First, it is assumed that

y p < 1/(1 +7t +m)- This implies that the difference between the probability that the tax 

agency audits a self-prepared return and a practitioner-prepared return is relatively 

significant. Taxpayers can obtain a greater benefit from hiring through facing a lower 

probability o f being audited by the tax agency when the return is practitioner-prepared as 

well as through facing a lower expected cost o f being audited. Second, it is assumed that 

the numerator o f the critical rejection probability function v(i! )̂//|p (inequality (7)) is

greater than zero for at least some p e  [0, pJJ] (i.e., condition (8) holds for some P e

[0»p«])- This assumption implies that 0<v(Q)//|p< l for at least some P e  [0 ,pjj] and

0 < v (^ ) /;/|p < 1 for all P e  [p jj ,l]  (see the discussion in Section 4.2.2). Finally, it is
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assumed that the cost of being audited, A, is "sufficiently high" such tha t^C ,.),,^  /d |i 

is always greater than zero. Given these assumptions, the critical rejection probability 

functions, v (^)//|p and v(QOw/|P (inequalities (7) and (15)). take a form similar to that 

depicted below:

v(CD i

"1 <

; v ( t D n i | p

H

FIGURE 4.6 

Critical Rejection Probability Function

The assumptions made above are expected to be satisfied for a wide range ol 

parameter values. Furthermore these assumptions ensure that, for a given set of parameter 

values, the largest number of classes constitute potential equilibrium strategies, including 

some of the more interesting cases where some high-type taxpayers communicate/^

when they hire, while others communicate R . 43.It should be noted that these additional 

assumptions do not preclude the analysis of the trade-offs faced by both the tax agency

^Recall that from Section 4.2.3, if y p> 1/(1 +7T +m), then either all high-type 
taxpayers communicate R/f or all communicate Rf .
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and the taxpayers. Table 4.2 below presents the revised classes of potential equilibrium 

strategies given the additional assumptions on the parameter values.

TABLE 4.2

Revised Classes of Potential Equilibria

Low-type Taxpayers

High-type Taxpayers All Hire 
(Prop. 4)

Some Hire 
(Prop. 4)

None Hire 
(Prop. 4)

All Hire; All communicate R f  
(Prop. 6)

1 2

All Hire; Some communicate R^ ,  

others, R  (Prop. 11)

3a,b* 4a,b _t

Some Hire; All communicate R f  
(Prop. 6 or 11)

5 6 _t

Some Hire; All communicate R (J 
(Prop. 5 or 11)

7 8 9

Some Hire; Some communicate 
R f  , others, r a  (Prop. 11)

10a,b 1 la,b _t

None Hire (Prop. 5, 6, or 11) 12 13 14

*Each subclass (a,b) corresponds to a particular hiring, communication, and reporting 
strategy.
^Equilibria do not exist (as demonstrated in Proposition 13).

Before proceeding with the discussion of the tax agency’s decision problem, the 

following definitions are provided:

(1) Let rV/ ,)=  f P X P )^P  be defined as the partial mean of P over the interval [i,j],
1 m - m

where 0<i<j<l.
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j
(2) F ( P ( / ,j))  = |  X P )c /p  is the probability that the taxpayer’s belief P lies within the 

/

interval [i,j].

As mentioned earlier, the tax agency’s objective is to choose the level of 

investigation which maximizes its expected tax revenue, conditional on high and low-type 

taxpayers following the strategy which is their best response to the chosen level of 

investigation. The approach to the solution of the tax agency’s decision problem is as 

follows. First, the tax agency identifies, for a given set of parameter values, the classes 

of taxpayer strategies for which an equilibrium may exist: these classes are presented in 

Table 4.2. Second, the tax agency’s expected tax revenue function is specified assuming 

that high and low-type taxpayers adopt strategies in a particular class.44 The tax agency

then calculates the interval [C^'n ,{^ax] over which taxpayers adopt their respective

strategies; that is, it calculates high and low-type taxpayers’ reaction functions for

different levels of ^  in the interval [Ĉ ,m,C^ax] • Given these reaction functions, the tax

agency then chooses the level of Q  which maximizes its expected tax revenue. This

procedure is repeated for every class or subclass (hereafter, class) — for all high and low- 

type taxpayer strategies identified as possible equilibrium strategies. For each class ci,

ci = c l, c2, c3a,...cl4, the interval over which taxpayers adopt their

respective strategies is calculated and an optimal level of investigation is selected. Finally, 

the tax agency compares the expected tax revenue obtained under the various classes and 

chooses the level o f investigation which provides the tax agency the highest expected tax

revenue — ^  is the level o f investigation which solves the tax agency’s global

maximization problem. Through its choice o f the tax agency essentially induces 

taxpayers to follow a particular strategy. As will be demonstrated in Chapter 5, given the

44Table D.l o f Appendix D provides, for each class, a specification o f the tax 
agency’s expected tax revenue function.
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optimal level o f investigation only one of the 18 classes constitutes an equilibrium

pair of taxpayer strategies.

The tax agency’s decision problem can be summarized as:

M ax E(TR(t,[) \ rH(Q), r; (^ ) ) , (SJ)

£

where TR is the tax agency’s expected tax revenue and r{ (t^) are the

reaction functions of high and low-type taxpayers, respectively.
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CHAPTER 5 

EQUILIBRIUM ANALYSIS

5.1 Introduction

Chapter 4 focused on identifying and characterizing taxpayers’ strategies (best 

responses) for various sets of parameter values and for each possible level of which

can be chosen by the tax agency, and the resulting levels o f v ( ^ )  and w (^ ). 

Furthermore, a discussion of the tax agency’s decision problem and approach to the 

solution was also provided. The results obtained in that chapter are now utilized in the 

equilibrium analysis of the game.

As mentioned in Chapter 4, players move sequentially, with the tax agency 

(Stackelberg Leader) moving first, followed by the taxpayers (Followers). The equilibrium 

concept used is the Stackelberg equilibrium which is consistent with backward induction. 

In this equilibrium, taxpayers’ strategies are to choose, for each possible level of C,r , the 

hiring, communication, and reporting actions that minimize their expected tax liability. 

The tax agency’s strategy is to choose the level of investigation and resulting v (^ )

and w (Q ) which maximize its expected tax revenue given that taxpayers react optimally 

to the chosen level o f Q . In equilibrium, no player can gain by switching to a different 

strategy.

From the analysis in Chapter 4 and given the assumptions on the parameter values 

(summarized below), 18 classes or subclasses (hereafter, classes) o f potential equilibrium 

taxpayer strategies were identified (see Table 4.2, Section 4.3). The following section 

examines the equilibrium configuration for each class and demonstrates the existence of 

an equilibrium.

142
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5.2 Equilibrium of the Model

Before proceeding, a summary o f the basic assumptions is provided.

Basic Assumptions

(a) 1/(1 +7t) <  y ' < 1 ;

(b) y f<  1/(1 +7t +m)>

(c) Condition (8) holds for at least some p e  [0, pjj]; hence, 0<v(^£)//|p< l for some

P e  [0 ,p " ]  and 0 < v ( y ///|p< l for all p e [p " ,l ] ;

(d) A is "sufficiently high" such that dv(Q)//|p /3p > 0;

(d) From Section 4.1:

(i) t,H > tcGH > t,L > t^ L  (Assumption 1); and

(ii) t,H > tC0H + A (Assumption 2).

Given these assumptions, the critical rejection probability functions, v (^ );/|p and

i p ’ ta^e f°rm described in Section 4.3 (see Figure 4.6).

Proposition 14:

Given the basic assumptions, there exists an equilibrium characterized by the level

of investigation, £p the resulting v (^p  and w (^p , and a strategy for high and low-type

taxpayers from among those described in Table 4.2 which is the best response to the

chosen level o f investigation The equilibrium takes the form described in one o f the

classes below. For ease o f presentation, the classes in Table 4.2 are grouped into 3 

categories, according to the hiring decisions o f low-type taxpayers.

Category 1

Suppose that the tax agency’s optimal level o f investigation ££ is in one o f the
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intervals [ ^ ftl, ^ fat]e|.» where [C^'n,C^ax]ci is the interval over which high and low-type

taxpayers’ respective strategies in class ci are adopted, ci=cl, c3a, c3b, c5, c7, clOa, clOb, 

and cl2  (see Table 4.2). The equilibrium strategies are as follows.

(1) Low-type taxpayers

The set of classes in category 1 involves all low-type taxpayers hiring a 

practitioner and communicating Rf . Their strategies are described in Proposition 4 and 

are depicted below as a function of their beliefs P about the tax rate:

By Proposition 4, all low-type taxpayers hire a practitioner and communicate Rf  

if, and only if  inequality (30) holds; that is, if

In the event that the message Rf, is rejected, taxpayers file their own return according to 

the conditions in Proposition 1.

(2) High type taxpayers 

Class 1:

High-type taxpayers’ strategies are described in Proposition 6 and are depicted

below:

Hire, Rr

0

P

w ( Q ( y ' - y O ^  >  F ( Q  v  p e  [o ,i] . (30)
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All high-type taxpayers hire and communicate Rf, if, and only if  the following 

conditions are satisfied:

(1) Inequalities (49) and (50) in Proposition 6 hold; that is

(1 -v (Q )[ ( l  - Y'( l  +7t +m))(tCGH - tCGD  +(y ' - y0-^] ^  H Q ,  <49>

and

(1 -v (Q )[ ( l  - Y"(l +7i +m))(tjH-tjL) - y A )  > F ( Q ;  (50)

(2) By Proposition 3, case 2, and given the basic assumptions,

v (Q  < v (^ ) //|p V p e  [0 ,P " ] , (58)

and

v ( Q <  v(Q)///|p V p e  [p " ,l] -  (59)

In the event that the message R£ is rejected, taxpayers file their own return according to 

the conditions in Proposition 2.

Class 3:

In Class 3a, high-type taxpayers adopt the strategies characterized in Proposition 

11 and depicted below:
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-H ire , R ^  — | -------------------------------Hire, R t

RL  ifd_r * L  i f d * r

Pi?

whereas in Class 3b, high type taxpayers’ strategies are as follows:

1

P

Hire, R f t --------------------------------------- 1------------Hire, r £ -

* L  if  d = r

P* P«

P

All high-type taxpayers hire practitioners and some communicate R f, while others R f<

if, and only if  the following conditions are satisfied:

(1) Inequalities (40) and (50) in Proposition 11 hold; that is

and,

J 'A  > F { Q

(1 -v (Q )[ ( l  -y p(l +7i +m))(tlH - t lL) -y M ] > F ( Q .

(40)

(50)

(2a) In Class 3a, from Proposition 3, case 3.4, v ( ^ )  g  . 0, v(C )̂//|p , p»] such

that condition (10) in Theorem 1(a) holds. In this case, taxpayers having beliefs (J ^  ^ ’{
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communicate R^ whereas those having beliefs p > p^communicate r £.

(2b) In Class 3b, from Proposition 3, case 3.4, v ( £ )  e v (^)///|p=,] such

that condition (17) in Theorem 1(b) holds. In this case, taxpayers having 

beliefs p < p “  communicate R^ whereas those having beliefs p > p “ communicate

Rf

If  the message Rf, is rejected, taxpayers file a self-prepared return according to conditions 

specified in Proposition 2.

Class 5:

High-type taxpayers follow the strategy depicted below:

— No hire— | ------------------------------ Hire r £ --------------------------------- 1 — No h ire-

RL“ Jet Rn, i f  d = r Ri , i f d  = T Ri

p ;

Some high-type taxpayers hire practitioners and communicate r £ if, and only if 

the following conditions are satisfied:1

(1) Inequality (51) in Propositions 6 or 11 holds; that is

•Since the analysis is performed for a specific set o f parameter values, the 
characterization o f high-type taxpayers’ strategies in this class is identical under both

Propositions 6 and 11; the hiring interval defined in Proposition 6 p ^ < p < p j ,  is 

equivalent to that defined in Proposition 11 ( p j j < p < p ^ ) .
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(1 -v (Q )  [(1 -y '(1  +7i +m))[(tcaH ~tcaL) -p " ( / ,!  - tC(;L)] 

+ ( Y ' - y O ( l  +7i) P ̂  ( t ,H -tCGH) -y P 

+( y ‘ - y p)A]  > f ( Q ;

(2) By Proposition 3, case 2 or 3.4, and given the basic assumptions,

k n V11
v ( Q <  v(q / / | p v  p G [ p ; „ p ; ] ,

148

(51)

(60)

and

v  p  e  [p ^ p ; ,] . (61)v (Q  ^  v (^ )///|p

In the event that the message is rejected, taxpayers file their own return according to 

the conditions in Proposition 2.

Class 7:

High-type taxpayers’s strategies are characterized as follows:2

— No hire — | Hire R -------------------------------- — No hire-

RL Rft.',

P H P» p *

p

Some high-type taxpayers hire practitioners and communicate Rf/ if, and only if 

the following conditions are satisfied:

2See footnote 2.
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(1) Inequality (42) in Propositions 5 or 11 holds; that is

[y '(l +7t)-l]pZ(tyH - tCGB )+ YiA * F(Q-,

(2) By Proposition 3, case 1 or 3.4, and given the basic assumptions,

v (Q  > v (^ )//|p V p e [P ^ ,P " ] ,

and

v (Q  ^  V(C£)W| P v  p e  [ p £ ,p y .

(42)

(62)

(63)

C/ass 10:

In this class, some high-type taxpayers hire, some communicate Rt  while others

R v
In Class 10a, high-type taxpayers follow the strategy described in Proposition 11, 

case 2(a), depicted below:

— No hire — | — Hire R ,  - | ------------------------ Hire R .

R L RL  i f d  = r

■ No h ire-

K ,

p * p H p»

Taxpayers adopt this strategy if, and only if  the following conditions are satisfied:

(1) Inequalities (51) and (56) in Proposition 11 holds;

(2) By Proposition 3, case 3.4, v (^ ‘) e [v (^)//|p pi7] such that condition

(10) in Theorem 1(a) holds.
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In Class 10b, high-type taxpayers follow the strategy described in Proposition 11, 

case 2(b), depicted below:

— No hire — | — Hire ---------------------------------------- 1 -H ire  R — j — No hire-

p/7 p ; ;  p « 1

p

Taxpayers adopt this strategy if, and only if  the following conditions are satisfied:

(1) Inequalities (42) and (55) in Proposition 11 holds;

(2) By Proposition 3, case 3.4, v(^*) e [v(C^/ t f | v(^) ;// (p ., ] such that condition 

(17) in Theorem 1(b) holds.

Class 12:

High-type taxpayers never hire practitioners if the expected net benefit from hiring

is negative; that is, if  inequalities (26) and (25), evaluated at p =p^ do not hold (or

equivalently, conditions (51) and (42)). In such a case, high-type taxpayers file their own 

return according to the conditions specified in Proposition 2 and depicted below.

P *

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

151

No Hire

RL RL

p "
i

p

(3) Tax Agency

The tax agency chooses the level of investigation [C^‘a , l ^ ax]cj and t^>0 such

that 0 < v ( q * ) ,  w ( q * ) < 1  and

Q* = argmax £ ( 77? ( ^ , r„c' ( ^ ) , r,a (££)) (64)

£

where r, f  (Q) and /•/* ( Q  are the reaction functions of high and low-type taxpayers in 

Class ci, ci=cl, c3a, c3b, c5. c l, clOa, clOb, and cl2.

Category 2

Suppose that the tax agency’s optimal level of investigation ^  is in one of the

intervals > ci=c2, c4a, c4b, c6, c8, c l la, cl lb, and c l3. The equilibrium

strategies are as follows.

(1) Low-type taxpayers

In category 2, some low-type taxpayers hire a practitioner and communicate r £. 

Their strategies are described in Proposition 4 and are depicted below:
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— No hire — | Hire Rt

!52

| -  No hire —

r ! i f d  = rt.,ti

0 p ; Pa

p

By Proposition 4, this strategy is adopted if, and only if inequality (32) holds; that

In the event that the message is rejected, taxpayers file their own return according to 

the conditions in Proposition 1.

(2) High type taxpayers

Class 2: High-type taxpayers’ strategies are identical to those in Class 1.

Classes 4a and 4b: See Classes 3a and 3b, respectively.

Class 6: See Class 5.

Class 8: See Class 7.

Classes 11a and lib :  See Classes 10a and 10b, respectively.

Class 13: See Class 12.

(3) Tax Agency

The characterization o f the equilibrium strategy is similar to that in Category 1 

except that classes ci=c2, c4a, c4b, c6, c8, cl la, c l lb, and cl3 represent the possible 

equilibrium strategies.

is, if

+n) ~ i ) P +( i i - y p)A] > F (Q . (32)
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Category 3

Suppose that the tax agency’s optimal level of investigation is in one o f the 

intervals rr^'" 1 , ci=c9 or c l4. The equilibrium strategies are as follows.*- •?/. 5 ̂ 'L *ci

(1) Low-type taxpayers

In classes 9 or 14, low-type taxpayers never hire a practitioner but file their own 

return according to the conditions specified in Proposition 1 and depicted below.

This case occurs when inequality (32) does not hold.

(2) High type taxpayers 

Class 9: See Class 7.

Class 14: See Class 12.

(2) Tax Agency

The characterization o f the equilibrium strategy is similar to that in Category 1 

except that classes c9 and c i4 are the potential equilibrium classes. Furthermore, the tax

agency can choose either q * = o  such v ( q * = 0  ) = w (  Q =0 )=0 or ^ > 0  and 0<v(£p, w (qp< l

such that taxpayers adopt the strategies in either Class 9 or 14. Either level of 

investigation will induce one o f the classes o f equilibrium strategies and will provide the 

tax agency the identical expected tax revenue.

Proof: See Appendix E.

No Hire

0 1

P
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5.3 Discussion of the Equilibrium Results

Given the basic assumptions specified earlier, it is demonstrated in Proposition 14 

that an equilibrium exists and takes the form described in one of the 18 potential 

equilibrium classes. The equilibrium is characterized by the tax agency’s optimal level of

investigation e  [d£m,t$!ax]cr and resulting levels of w (£p  and v(£p , and high and

low-type taxpayers’ optimal responses in class ci*. Through its choice of £p the tax

agency essentially induces high and low-type taxpayers to adopt their respective strategies. 

Although there may exist more than one optimal level of investigation, the tax agency 

selects only one such level which is observed by all agents (see discussion in proof). 

Conditional on this level of investigation and given the form of taxpayers’ reaction 

functions, only one class o f taxpayer strategies is adopted in equilibrium.

With the exception of classes 9 and 14, the tax agency’s optimal level of

investigation ^  is always greater than zero and, thus, 0<v(^p, w (£p< l. It should be

noted, however, that in classes 7 and 8, since both high and low-type taxpayers truthfully 

communicate their level o f income, the tax agency may consider selecting the level of

investigation ^ = 0  and w( ̂ *=0 )=( 1 -v( ̂ *=0 ))= 1 • In this case, practitioners would always 

accept the message R^ without performing an investigation of taxpayers’ financial affairs. 

However, conditional on ( l-v (^ = o ))= l, high-type taxpayers may have an incentive to 

alter their strategy and communicate Rt - This situation would arise if

E(TL  | Hire, H , p , Rf{) > E(TL \ Hire, -v(Q )) =1), (65)

or equivalently, if
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(1 -y/'(l +7T +w))p [fy tf-/q jZ /) - ( / /  - /CGI)] +(1 -y p(l +n +m))(tccH - tccL )> ypA.

(66)

Since by assumption, y / » <  1/(1 +7t +m), inequality (66) always holds if

(1 - y p{\ +m))(tccH - tccL) > y pA, (67)

or, solving in terms of y  p, if

y p < ________________ \________________ <   L _ .
(1  d _____ ) <1+, t+m> (68)

CcoH-'c^r

Since inequality (68) is satisfied, high-type taxpayers would prefer to communicate 

when (l-v(£^=o))=l. Thus, an equilibrium in Class 7 or 8 requires that ^  be greater than

zero such that 0<v(£p<l.

As explained earlier (see Section 4.3), the tax agency calculates an interval

[C^in,C^ax]cj for each class ci, ci=l,2,3a,...,14. However, such an interval may not exist

in a particular class if  the set o f conditions necessary to have both high and low-type 

taxpayers adopt their respective strategies in that class cannot be satisfied simultaneously. 

For example, assume that the tax agency would like to induce the strategies in Class 12 

(see Table 4.2, Section 4.3). This class involves all low-type taxpayers hiring practitioners 

and no high-type taxpayers hiring. The tax agency may not be able to induce this pair of 

strategies; that is, the level o f investigation which must be selected such that high-type 

taxpayers never hire may be so high that the condition necessary for all low-type 

taxpayers to hire may not be satisfied simultaneously. Thus, the ability o f the tax agency 

to induce a particular pair o f strategies may depend on which condition(s) becomes 

binding first. However, an equilibrium always exists in at least one o f the classes (for any 

set of parameter values), as proved in Proposition 14.

In choosing its strategy, the tax agency computes, for each class, the optimal level
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of investigation and the conditional expected tax revenue function obtained therefrom. It 

compares the expected tax revenue obtained under each class and chooses the which

induces high and low-type taxpayers to adopt their respective equilibrium strategies in the 

class which provides the tax agency the highest expected tax revenue. An examination of 

the conditional expected tax revenue function obtained under each class (see Appendix D, 

Table D .l) reveals that no one class strictly dominates the other. Whether the tax agency 

receives a higher expected tax revenue under one class than another depends on a number 

o f factors, including the proportion of taxpayers who adopt a specific strategy, /r(p ( /j ) )  

(or, equivalently, the probability that taxpayers’ beliefs are in the interval (i j)) , and the

conditional mean over their beliefs, p (/ j ) , as well as the probability, v( or w( £p , that

the practitioner accepts the low message R^. These factors vary with the level of

investigation and are determined in equilibrium.

Suppose, for example, that an equilibrium can exist in either Class 13 or 14. A 

comparison of the "optimal" conditional expected tax revenue3 in these two classes 

indicates that the agency would prefer that the equilibrium occur in Class 13 as opposed 

to Class 14 if

E (T R (tf3, r / J( ^ ) ,r /" ( ^ ) )  > £ (7 7 ? (^ ,r wc/v( ^ ) , r / /v(^ )), (69)

where is the tax agency’s optimal level of investigation in class ci, or, equivalently, 

if

3The "optimal" expected tax revenue is defined as the expected tax revenue given that 
the tax agency selects the optimal level o f investigation in that class and that taxpayers 
adopt their best responses. For a specification of the conditional expected tax revenue 
functions, see Appendix D, Table D .l.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

157

m ( f l , c ) )  w(Qc/JX y '-yO C  > F (P (a , *))w(Qc/J) [y '(1 ^ )-1 ]P (G, W ,L - tcaL) (70) 

+F(P ( * ,c ) )w ( ;f  )[(1 -y 0(1 -P (  *,c))(t,L - t ccL)],

where /r(p is the proportion of low-type taxpayers who hire, communicate R f,, and

report R '  if rejected; /r(p ( *jC)) is the proportion who also hire and communicate R  ,

but who report r ‘ if rejected; and F (P (a ,c)) represents the overall proportion ofLj,

taxpayers who hire. Inequality (70) implies that the tax agency would prefer to induce an 

equilibrium in Class 13 as opposed to Class 14 if the expected savings o f the cost of 

auditing taxpayers whose beliefs are in the interval (a,c) (i.e., the LHS) are greater than 

the expected net loss in tax revenue (in absolute terms) resulting from low-type taxpayers’ 

attempts to successfully minimize through hiring practitioners and possibly resolving their 

uncertainty about the tax rate (i.e., the RHS).4 Through its choice o f Q , the tax agency

affects the proportion of taxpayers who hire F(p (a , =*)) and /r(p ( *>c)) and, thus, affects 

the level o f tax minimization.

Consider for example the condition necessary for low-type taxpayers to hire and

report r ‘ if  rejected (i.e., inequality (22)):
* K'a

KQ[(y'(i +K)- \ )K{ t ,L- tCGL ) + { r - r ) A ]  > f(c£). <71>

When (71) above is not binding (i.e., when (71), evaluated at p “ =o is strictly greater than 

zero), an increase in ^  increases the expected net benefit from hiring since the LHS 

increases at a faster rate than the RHS. However, when (71) is binding, any increase i n ^  

results in a decrease in the expected net benefit. Consequently, the critical value which

4A similar interpretation applies to the comparison of the expected tax agency revenue 
in Class 7, where some high-type taxpayers hire and communicate R versus Class 12, 
where no high-type taxpayers hire.
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makes low-type taxpayers indifferent between hiring and not hiring, p “, increases. 

Accordingly, a smaller proportion of taxpayers seek practitioner advice and resolve their 

uncertainty about the tax rate (i.e., /r(p decreases). Similarly, as Q, increases, the

expected net benefit from hiring and reporting R ^  if  rejected decreases and, thus,p‘;

decreases, i.e., F(P ( *,c)) decreases (see equation (33)). The hiring interval/r(p (a ,c)) 

therefore decreases.

Interesting insights regarding the trade-offs faced by the tax agency in its choice 

o f strategy can be gained by further examining the expected tax revenue obtained under 

different potential equilibrium classes. For example, suppose that an equilibrium can exist 

in either Class 10a, where some high-type taxpayers hire and communicate either R(< or Rf

and all low-type taxpayers hire, or Class 12, where no high-type taxpayers hire and all 

low-type taxpayers continue to hire. The tax agency would prefer that the equilibrium 

occur in Class 10a as opposed to Class 12 if

E ( T R ( t f0a, r ‘l0a( ^ ) , r Le m (^ ) )  > E(TR{C[! \ r lf ^ ) , r , d2{CDt)). (72)

Comparing the conditional expected tax revenue obtained under each class (see Appendix 

D, Table D .l) and simplifying gives
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(1 -  v ( ^ ) ) F ( p  ( *,n))[tccL + p (  *,n)(tjL - t ccL) +(i - p  ( *,n))yp(\ +n +m)(tCGH - t CGL) 

■*ypP(*,n)(l +Ti+m)(t1H - tJL) -y p C]

+V( & ) [ W ( V I , n ) ) t , H + W (  *, V W cgH +y f (  *, m  1 + m , H - t CGH ) - y 'C]] 

" W * ,  ^ [ ( y ' O ^ )  " 1) P ( * ,  W , H - t CGH ) -  y ‘C\ >

F(P(F7,«))>,#+F(P( *> (P( *> *7)(1 ^ ) { t ,H - t ccH) -y  'C].

(73)

Inequality (73) implies that the tax agency would prefer to induce an equilibrium in Class 

10a as opposed to Class 12 if the expected net revenue obtained from high-type taxpayers 

who hire and possibly engage in one or both of tax evasion or minimization activities 

(i.e., the LHS) is greater than the expected net revenue obtained if  hiring never occurs 

over the same interval (i.e., the RHS). The expression in the first square bracket o f the 

LHS of (73) represents the expected revenue obtained from high-type taxpayers whose 

beliefs are in the interval (*,n), who hire, who evade by communicating and who are

accepted by the practitioner with probability ( l - v (^ ) )  (i.e., the practitioner fails to detect

the understatement). This term includes the expected additional taxes, penalties, and 

interest charges collected from those taxpayers if the tax agency audits a practitioner- 

prepared return, net o f the cost of auditing. The expression in the second bracket 

represents the expected revenue from taxpayers whose beliefs are in the same interval but 

who are rejected by the practitioner and, thus, file their own return. Recall that, given the 

assumed tax agency audit probability, rejected taxpayers do not evade. The third bracketed 

expression is the expected net loss in revenue, net o f the expected audit cost, resulting 

from high-type taxpayers’ decisions to seek practitioner assistance solely to engage in tax 

minimization. This term may be positive or negative, depending on the expected cost of 

auditing. Where inequality (73) holds, the tax agency obtains a higher expected tax 

revenue when some high-type taxpayers hire and some level o f evasion and minimization 

occurs rather than when high-type taxpayers never hire.

To obtain a better understanding o f the trade-offs faced by both the tax agency and
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taxpayers, consider the effect o f a small increase in the level of investigation in Class 10a 

such that v (£ p ) e [v (Q y/|p ,0,v (Q //|p . p;/], where the prime denotes the increased level

o f investigation. This increase is expected to have the following effects on high-type 

taxpayers’ strategies.5 For ease of discussion, high-type taxpayers’ strategies are depicted 

below.

— No hire— | — Hire R , - | ------------------------ Hire R. • No h ire-

RL RL  i f d  = r * * , , i f d  =  r RL

P H
I vi

k

FIGURE 5.1 

High-type Taxpayers’ Strategies — Class 10a

As ^  increases, the probability that the practitioner detects a false message

increases (i.e., the probability o f a type II error decreases). Consequently, taxpayers react 

optimally by altering their communication and hiring decisions. From Theorem 1(a), 

condition (10), the critical rejection probability, v (Q „ ,n which makes taxpayers” IP "P/f

indifferent between communicating R^ and Rf, increases and, thus, p y* increases to p /y'.  

As a result, a greater proportion o f taxpayers having beliefs p <pJJ truthfully

5It is assumed that the increase does not affect low-type taxpayers’ strategies; all low- 
type taxpayers continue to hire.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

161

communicate their level of income when they hire; hence, the level o f evasion decreases, 

i.e., /r(p ( *5 ypft decreases while /r(p (£, =$) increases. Note that since the expected

benefit from hiring and communicating R^ does not depend on the critical value p*

does not change.6 Furthermore, although the proportion who attempt to minimize through 

hiring does not change, the level of successful minimization increases for taxpayers having

beliefs p <p "  since taxpayers who communicate R^ always have their message accepted 

and their uncertainty resolved whereas those who communicate r ^  face the possibility that 

their message will be rejected and that their uncertainty remains unresolved. Thus, when 

taxpayers’ beliefs are p <p " ,  their choice o f strategies involve a trade-off between their 

desire to engage in tax evasion and their opportunity to engage in (successful) tax 

minimization. For taxpayers whose beliefs are p >p " ,  the expected net benefit from 

hiring (see inequality (24)) decreases as ^  increases since the probability o f a type II 

error, (1-v( q ,)), decreases whereas the practitioner fee, F ( ^ ) ,  increases. Consequently,

the cut-off p" decreases (i.e., F(P (VI,n)) decreases) and both levels o f evasion and 

minimization decrease.7 The overall effect is a net decrease in evasion activities and an 

ambiguous effect on minimization since some taxpayers continue to hire even though ^

increases but communicate r  instead of r  .
n  L

From the tax agency’s perspective, the net effect o f an increase in q  on its

expected revenue in Class 10a is ambiguous. To analyze the potential effects, the 

components o f the tax agency’s expected revenue obtained from high-type taxpayers in

6Recall that is the critical value which makes taxpayers indifferent between hiring 
and communicating and not hiring.

7This result is obtained in part because taxpayers never misreport their level o f income 
when they file their own return and 1/(1 +7t)<y'<1 .
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Class 10a are reproduced in Table 5.1 below. Arrows indicating the direction o f the 

change are placed above the variables which vary with The net effect on the tax

agency’s revenue is presented in column 4. Note that the effect of an increase in ^  on

the proportion F(P ( /j ) )  who adopt a particular strategy has already been discussed 

above. However, in order to determine the direction of the change on the conditional

mean p (/,_/), it is necessary to impose some assumptions on the distribution o f taxpayers’ 

beliefs p. For simplification purposes, it is assumed that beliefs are uniformly distributed 

over the interval [0,1]. This assumption implies that the proportion (/,/')) and the

conditional mean p (/ j )  move in the same direction.
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Tax Agency’s Expected Tax Revenue

Strategy of 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue Net
Change

H: No hire, p ; , < p < i t
p(H )F (p {n,\))t,H t

H: No hire,

RL

o < p < p ^

p (H )F (  p (0 ,k))[tcaH+y f(0,*)(1 
- tccH) - y 'q

—

H: Hire, R 
d=a

p ^ < p < p ;
t  t

p(H )F(p (k, m ccH + H K  ^ tlH -tccH)]
t

H: Hire, 
Rr, d=a

p ^ < p  < p " I  t  I
p(H )F (p ( *,«))[(1 - v ( ^ ) ) [ /CGZ +P( *,n)(t,L

I

CGL ) ^  “ P( *»«))( 1 +n +m)(tCGH ~tCGL'>
I

+yPP(* ,«)( 1 +7t +m)(t]H - t IL) -y PC]]

I

H: Hire,

%  if  
d=r

P^y< P  <(3" 1 t
p {H )F ^(V I,n ))V{Q t,H

?

H.Hire, R p, 

R ‘ if  d=r
11 • 'c'n

P ^ < P  < P " I  t  
p { H )F ^ { * ,V I ) )v ^ )[ tCGH  

i
+1T' P( H W )(l +̂ W ,H - tCGH) -y ‘C]

?

Since an increase in the level o f investigation increases the probability that a 

message is correctly rejected, a greater proportion o f taxpayers who hire truthfully
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communicate their level of income; hence, the expected revenue from those who evade 

decreases. The effect on the expected revenue from minimization is ambiguous since, 

although a smaller proportion of taxpayers hire practitioners, a greater proportion of those 

who hire communicate honestly and can therefore resolve their uncertainty about the tax 

rate. Consequently, the tax agency must consider these effects in its optimal choice of the 

level of investigation.

5.4 Numerical Example

A numerical example is presented below to provide additional insights about the 

equilibrium. Assumptions about the parameter values and functioned forms adopted are 

specified as follows:

Investigation technology
w(<^) = 1 -exp( -X.-Q)

v(Q0 =r •w(Q0

r=0.88
X=9
; £ e [ 0 , l ]

Practitioner fee
F{^)=F

F ( ^ )  =F{Csft) +exp(g-^)

F=225
g=10

Beliefs about the tax rate (0)

A P ) =777—r  V(b-a)

=0 elsewhere.

P ( v ) - ^
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Parameter Values
A = 500 
C= 500 
m= 0.8 
71 = 0.07
y ‘ = 0.94
y p = 0.40 
t, =0.5
t e a  =  0 - 2 0

L = 10,000.
H=26,000.
p(H)=0.50

The parameter values are chosen such that the assumptions specified earlier 

regarding the relationships between the various parameters are maintained (see 

assumptions made in the description of the model in Chapter 3 and the basic assumptions 

adopted at the beginning of Section 5.2). Furthermore, it is assumed that the investigation 

technology has an exponential form such that 0< v (^ ), w(£ ) <1, v'(<^) and w*(^ )>0,

and v " (^ )  and w"(q )<0. The relationship between v ( ^ )  and w (^ )  is assumed to be 

proportional such that v(^)= .88w (^£); that is, for the same level o f investigation, it is 

assumed that the probability of correctly accepting a true message is somewhat higher 

than the probability of correctly rejecting a false message. The practitioner fee, F(^£), is

comprised o f a fixed component which is equal to F ( ^ = o )  and a variable component 

which also has an exponential form such that F '(^£)>0 and F"(££)>0. Consequently, 

v (^ ) ,  w(q ), and F(^£) are admissible functional forms. Finally, although the parameter

values are chosen primarily to ensure that the relationships are consistent with the 

assumptions, they are also selected to provide for the possibility that the tax agency can 

induce an equilibrium in a class where either all or some taxpayers hire practitioners.

Beliefs P about the tax rate are assumed to be uniformly distributed over the 

interval [0,1]; hence, all possible values for P are equally probable.

Numerical results are presented in Table 5.2 below.
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TABLE 5.2. — Numerical Example8

Class 3a Class 3b Class 4a

pM in 0.2255608 0.2288694 0.1840057

M a x 0.2288694 0.3513677 0.2255608

0.2288694 0.3513677 0.2255608

E (T R (^ , rH, rL)) 6,173.16 6,190.31 6,159.27

Critical Values:
Low-tvDe taxpayers:

P“ 0.00 0.00 0.00

K
0.9118541 0.9118541 0.9118541

p ; 1.00 1.00 1.00

Hieh-tvpe taxpayers:

P*
0.00 0.00 0.00

P H 0.9343245 N/A 0.9025870

P H 0.9343245 0.9343245 0.9343245

P«
N/A 0.9627433 N/A

p ; 1.00 1.00 1.00

Practitioner fee:

F ( g ) 234.86 258.57 234.54

225.00 225.00 225.00

Probability o f correct 
inference:

w ( ^ ) 0.8725237 0.9576721 0.8686707

v( ^ ) 0.7678209 0.8427514 0.7644302

8Note that the shaded column represents the equilibrium class. Although the strategies 
in Classes 3b and 4b are identical, since Class 4b is defined as the class where only some 
low-type taxpayers hire, it is not referred to as the equilibrium class.
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TABLE 5.2 (continued). — Numerical Example

Class 4b Class 9 Class l i b

**Min
c=/.
y ,\ia x

0.3513677 0.3805405

0.3805405 0.3966869 0.3966869

$
0.3513677 0.3966869 0.3805405

E(TR «£, rH, r j ) 6,190.31 6,070.58 6,119.09

Critical Values:

Low-type taxpayers:

P “ 0.00 N/A 0.5187810

p ; 0.9118541 0.9118541 0.9118541

p i
1.00 N/A 0.9498512

High-type taxpayers:

P*
0.00 0.00 0.00

p ; N/A N/A N/A

p "
0.9343245 0.9343245 0.9343245

p ; ; 0.9627433 N/A 0.9670105

p * 1.00 0.9711538 1.00

Practitioner fee:

F ( £ ) 258.57 277.82 269.94

225.00 225.00 225.00

Probability of correct 
inference:

w(d£) 0.9576721 0.9718493 0.9674463

0.8427514 0.8552274 0.8513527
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It should be noted that, for the given set of parameter values, an equilibrium in 

Classes 1, 2, 5, 6 , 7, 8 , 10a, 10b, 11a, 12, 13, and 14 cannot exist since the necessary 

conditions for high and low-type taxpayers to adopt their respective strategies cannot be 

satisfied simultaneously. However, the tax agency, through its choice of the level of 

investigation, can induce an equilibrium in any one o f Classes 3a, 3b, 4a, 4b, 9, and 1 lb. 

The level of investigation which can be chosen by the tax agency belongs to the "global"

interval [Ĥ 'n [0.1840057, 0.4094773], where the "global" interval is the interval

over which high and low-type taxpayers adopt any one of the strategies among the 

potential equilibrium classes mentioned above. Figure 5.2 depicts the tax agency’s 

expected tax revenue over this interval given that taxpayers choose their best response for 

each possible level of investigation in the global interval.

An examination of the expected tax revenue obtained under each of the potential 

classes described in Table 5.2 and depicted in Figure 5.2 reveals that the equilibrium 

occurs in Class 3b. Note, however, that the strategies in Classes 3b and 4b are identical. 

This situation occurs because the tax agency’s expected tax revenue is monotonically 

increasing in Class 3b and monotonically decreasing in Class 4b. Consequently, the 

optimal level of investigation occurs at the boundary. Since Class 4b is defined as the 

class where only some low-type taxpayers hire, it is not referred to as the equilibrium 

class.
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Level o f  Investigation

FIGURE 5.2 

Tax Agency’s Expected Tax Revenue Function

The tax agency’s strategy is to choose the level of investigation ^*=0.3513677

such that it maximizes its expected tax revenue at 6,190.31. Taxpayers react optimally by 

adopting the following strategies: all low-type taxpayers seek practitioner assistance and

truthful ly communicate their level of income; hence, p “=0 and p ‘ - 1 . Where the message Rf 

is rejected, taxpayers file the self-prepared return ( /? / , )  depending upon whether 

their belief P about the tax rate is lower (higher) than the critical value p y*=0.9118541.
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The probability that a message is correctly accepted is 0.9576721. All high-type taxpayers 

also hire a practitioner and, thus, =0 and p^ = 1 • Furthermore, taxpayers having beliefs

P^,<P <P^*> p "=0.9627433, communicate R fj when they hire whereas those having

beliefs p *m< p < p^ communicate r  . Where the message R f  has been rejected by the

practitioner, taxpayers file a self-prepared return R '  . The probability that a low message

is correctly rejected is 0.8427514. Thus, conditional on this set of parameter values, the 

tax agency prefers to induce an equilibrium where all taxpayers (high and low) hire and 

where most taxpayers truthfully communicate their level of income to the practitioner. In 

the example provided, the saving of the expected cost of being audited is an important 

component of most taxpayers’ expected benefit functions and, thus, some taxpayers, high 

and low-type taxpayers whose beliefs are closer to zero and low-type taxpayers whose 

beliefs are closer to one, hire solely to save this expected cost, while others, whose beliefs 

are less certain, i.e., closer to 0.5, obtain an additional expected benefit from hiring, that 

o f resolving their uncertainty about the tax rate (i.e., engaging in tax minimization 

activities). In contrast, high-type taxpayers whose beliefs are closer to one derive a greater 

expected benefit from hiring by attempting to evade through communicating a low level 

o f income. This situation occurs since, without practitioner assistance, these taxpayers file

a self-prepared return R  ' and, thus, are never audited by the tax agency. Furthermore,HJ,

note that since the probability that a low message is correctly rejected is relatively high, 

only a small proportion of taxpayers evade when they hire. In fact, only 3.73% (i.e., 

[1 -F(P ( **,«))]) o f high-type taxpayers attempt to evade when they hire. Given that the

probability that the practitioner makes a type II error is low, (l-v (^p )= . 1572486, only

0 .5 9 % of high-type taxpayers hire, evade, and have their message accepted by the 

practitioner.
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5 .5  V a r y in g  th e  B a s ic  A s s u m p t io n s

Up to this point, the equilibrium analysis has focused on a specific set of 

parameter values (see the basic assumptions at the beginning of Section 5.2). However, 

as was demonstrated in Chapter 4 (see Table 4.1, Section 4.2.4), various classes of 

potential equilibrium strategies and, thus, various equilibria, may exist depending upon 

the assumptions regarding the parameter values. For example, consider a change in the 

basic assumptions such that y ''>  1 / ( 1  +71 +m)- Under this assumption, the situation where 

some high-type taxpayers communicate R{, while others R^ never occurs since v(^)/; | p 

and v(Q)/w | p are either greater than one or less than zero. Assuming that v(C^)u | p <0 f°r 

all P e  [0 , pJJ] and v ( ^ ) / / / | p < 0  for all P e [ p ” ,l], the classes o f potential equilibrium 

strategies are restricted to the following:

T A B L E  5 .3

C la s s e s  o f  P o te n t i a l  E q u i l i b r iu m  S t r a te g ie s

Low-type Taxpayers

High-type Taxpayers All Hire 
(Prop. 4)

Some Hire 
(Prop. 4)

None Hire 
(Prop. 4)

Some Hire; All communicate R^ 
(Prop. 5)

1 2 3

None Hire (Prop. 5) 4 5 6

Following from the proof in Proposition 14, it can be demonstrated that an 

equilibrium exists and takes the form described in one o f the 6  classes above. In this 

equilibrium, taxpayers hire practitioners solely to resolve their uncertainty about the tax 

rate and have no opportunity or incentive to engage in tax evasion activities: for any level 

o f investigation 0 , the net expected cost o f evading is high relative to the net expected

cost of being truthful. Therefore, high-type taxpayers always prefer to communicate/?H
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as opposed to r £. Consequently, the tax agency’s choice of the optimal level of 

investigation depends solely on the expected tax revenue obtained from low-type taxpayers 

and, thus, on low-type taxpayers’ incentives to engage in tax minimization.

Note that under this set of assumptions, the tax agency may consider selecting the

level of investigation C^=0 such that the resulting probability of acceptance w (^ '=o)=

( l-v (^ = 0 ))~ l-  In this case, practitioners would always accept the message Rt  without

performing an investigation and high-type taxpayers would not have an incentive to alter 

their strategy. Given the tax agency’s objective of revenue maximization, it may, however,

prefer to select a level of investigation £^>0 depending upon which class o f equilibrium

taxpayer strategies provides the highest expected tax revenue. Whether an equilibrium in

which £^>o is reasonable depends upon whether such a level of investigation can be

implemented and enforced given that both high and low-type taxpayers are always 

truthful.

5 .6  A l te r n a t iv e  T a x  A g e n c y  A u d i t  P r o b a b i l i t y  I n te r v a l s

Recall from Section 4.2.1, Proposition 2, that three audit probability intervals must 

be considered in providing a complete characterization o f high-type taxpayers’ reporting,

communication, and hiring decisions: (1) 0 < y ' < y ; (2) y < y ' < y *2; and (3) y ' < y ' < 1, 

where y ' =1/(1 +n) .9 Similarly, two audit probability intervals must be considered in

analyzing low-type taxpayers’ decisions: (1) 0 < y /< 1/(1 +n)', and (2) 1/(1 +7r)<y'< 1 

(see Proposition 1). Note that the first two audit probability intervals for high-type 

taxpayers coincide with the first audit probability interval for low-type taxpayers. Since 

the approach for deriving the characterizations of taxpayers’ decisions is identical for all

audit probability intervals, to simplify the analysis, the specific case, in which y ‘2 < y 1 < ] ,

9See the proof o f Proposition 2 in Appendix B for a definition o f y ,.
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(i.e., the third case for high-type taxpayers and the second case for low-type taxpayers), 

was exhaustively analyzed, although general conditions were also presented for all 

possible cases (see Propositions 1 and 2, and Lemmas 3, 4, and 5). As explained earlier, 

it was assumed that the audit probability interval selected could apply to a particular class 

o f taxpayers. Critical values were computed in each stage and were utilized to partition 

the population of taxpayers into groups based upon their beliefs about the tax rate. 

Taxpayers’ hiring, communication, and reporting decisions were then inferred from the 

partitionings obtained. Finally, the equilibrium analysis in this chapter was performed for 

the specific case, where the existence of an equilibrium was demonstrated.

However, different classes of taxpayers may face different audit probabilities. 

Consequently, a brief discussion of the some of the potential equilibrium strategies in the 

other audit probability intervals is provided in this section, although a detailed 

characterization of taxpayers’ decisions is not included since the framework used in the 

specific case applies to all audit probability intervals. Attention is focused on certain 

important differences in the choices faced by taxpayers.

When the audit probability lies in the interval 0 < y ' < l / ( l  +%), an examination 

o f low-type taxpayers’ reporting decisions (see Proposition 1) reveals that, for taxpayers 

who file their own return, the report r ‘ always dominates the report r ‘ , for all p eI'Jcc

[0,1]. Accordingly, low-type taxpayers only consider inequality (22) (see Lemma 4) in 

making their hiring decisions;10 that is, low-type taxpayers follow the strategy {Hire, (R^

| Hire), ( r ‘ | Hire and d=r)} as opposed to {No hire, ( r  ' | No hire)}, if, and only
• ‘ f r a  ^ ’l CG

if:

[ - 0  -Y '(1 +*))P (t,L ~tCGL) +(y' - y P)A  ] > F (^ ) .  (74)

Since (1 -y '(1 +7i))>0, the first term in the square bracket is negative and, thus, low-type

l0Recall that where 1/(1 +7i)< y ' < 1, low-type taxpayers had two reports from which 
to choose when filing their own return, Rr, and Rr , , and, thus, two expected net

L *'cc " * * /

benefit functions to consider when making their hiring decisions (see Lemma 4).
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taxpayers seek practitioner assistance only if the expected cost o f being audited by the tax 

agency net of the expected additional taxes to be paid if the practitioner confirms that the 

true tax rate is t, is greater than the practitioner fee. In contrast with the specific case 

previously analyzed, where the expected benefit from hiring was increasing in p, the 

expected benefit in (74) above is decreasing in p. Consequently, hiring will occur only 

when the expected cost o f being audited is an important component in taxpayers’ 

decisions.

In analyzing the strategies o f high-type taxpayers, consider the case where the 

audit probability lies in the intermediate interval y ', < y ' < y 2 0 -e -> case (2) for h i , ' *; pe 

taxpayers). From Proposition 2, high-type taxpayers now face three reporting choices: 

R j  , R l  , or R ‘ (see Section 4.2.1). In contrast with case (3), the specific case, tax
L J ca H ,lrr; H ,l1

evasion may therefore occur when taxpayers file their own return. Furthermore, this 

additional reporting choice further expands the set of conditions which determine 

taxpayers’ communication and hiring decisions: high-type taxpayers whose beliefs are in

the interval 0<P <$“H make their hiring and communication choices conditional on their 

decision to report r ‘ if rejected by the practitioner. Although the set of conditions has
ĉo

expanded, the approach to the characterizations of taxpayers’ decisions is similar to that 

utilized previously.

From the tax agency’s perspective, it must consider these differences, among 

others, in calculating its conditional expected tax revenue and, therefore, in its optimal 

choice o f the level of investigation. The existence o f an equilibrium follows from the 

proof provided for the specific case.
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CHAPTER 6

CONCLUSION

6.1 Concluding Remarks

The main purpose of this thesis has been to develop and analyze a tax agency 

strategy, not previously considered in the compliance literature, which focuses on an 

expanded role for tax practitioners. This role is to elicit more truthful reporting from 

taxpayers. The proposed tax agency strategy consists of establishing standards and 

specifying the responsibilities of practitioners concerning their investigation o f taxpayers’ 

financial affairs. The enforcement mechanism is operationalized by having the tax agency 

strategically choose a new policy variable, referred to and modelled as the required level 

of practitioner investigation. A one-period game-theoretic model is used to study the 

effects of the proposed policy on taxpayers’ compliance strategies and on the tax agency’s 

expected tax revenue.

Previous studies have assumed (implicitly or explicitly) that taxpayers and 

practitioners have the same information regarding taxpayers’ financial affairs (e.g., Beck, 

Davis, and Jung [1994], Reinganum and Wilde [1991], and Thoman [1992]) or that 

practitioners detect the understatement with some exogenous probability (Melumad et al. 

[1991]). These studies have ignored the information asymmetry between taxpayers and 

practitioners. However, as stated in the introductory chapter, taxpayers are not always 

honest with practitioners. It therefore seems important to formally model this information 

asymmetry.

In the model, taxpayers have private information about the facts and transactions 

underlying their particular situation which is relevant in determining both their levels of 

income and their tax rates. A major characteristic o f the model is that taxpayers’ 

compliance strategies involve a trade-off between their desire to engage in tax evasion and

175
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in tax minimization. This thesis distinguishes between these two types of activities and 

the differential costs (e.g., penalties and/or interest charges, and cost of being audited) 

associated with them. It is assumed that taxpayers know their true level of income. 

Therefore, any misreporting of the level o f income is intentional noncompliance, i.e., an 

attempt to evade. However, taxpayers are uncertain about their tax rate (the category to 

which their income belongs). In this case, any misreporting of their tax rate is treated as 

unintentional noncompliance, i.e., an attempt to tax minimize. This distinction recognizes 

that there are certain sources or types of income or deductions for which there is a low 

probability that the tax agency can impose a penalty for evasion. Consequently, even 

though taxpayers may have a high probability that their tax rate is the income rate, they 

may use the lower capital gains rate, claim ignorance if audited by the tax agency, and 

face the lower expected costs of minimization.

Having observed their private information and the level of practitioner 

investigation, taxpayers decide whether to submit their own tax return or to hire a 

practitioner. Taxpayers may have incentives to seek practitioner advice to resolve their 

uncertainty about their tax rate and, therefore, to engage in tax minimization, which 

benefits the taxpayer either through reducing the amount of tax paid to the tax agency or 

through saving the expected costs associated with filing an incorrect return. Taxpayers are 

assumed to truthfully provide all the information required by practitioners in determining 

the correct tax rate as they (weakly) do not have incentives to withhold rate-relevant 

information.

However, taxpayers who hire a practitioner must also communicate their level of 

income. Taxpayers may have incentives to withhold information regarding their level of 

income as they may want to evade. Under the proposed policy, the practitioner must 

investigate the accuracy of the taxpayer’s message. An important feature o f the model is 

that practitioners may make either type I or type II errors during their investigation; that 

is, they may incorrectly conclude that taxpayers have misrepresented their level o f income, 

or may fail to detect a misrepresentation when one exists. If a taxpayer’s message is 

accepted, the practitioner provides advice and completes and files the return. I f  the 

taxpayer’s message is rejected, that is, if  the practitioner concludes that the level of
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income has been misrepresented, the taxpayer must file his or her own return.

Note that taxpayers may still consult the practitioner despite the possibility that any 

evasion may be discovered by the practitioner, due to the offsetting gains from 

minimization and/or savings o f the expected cost o f being audited by the tax agency.

The tax agency, based on its exogenously specified audit policy, decides whether 

to accept the taxpayer’s return or to perform an audit. The probability of a tax agency 

audit is lower for practitioner-prepared returns. If the tax agency detects errors, it collects 

the additional tax liability, penalties, and/or interest charges.

Although the modelling o f differential penalties dependent on the type o f income 

is somewhat similar to that in Klepper and Nagin [1989] and Klepper et al. [1991], a 

different setting and a different definition o f noncompliance have been used here to 

analyze the dual role o f practitioners in the compliance and enforcement process. In 

Klepper and Nagin and Klepper et al., practitioners appear to contribute to noncompliance 

by exploiting ambiguous aspects o f the tax law, but contribute to compliance by enforcing 

legally unambiguous features of the tax law; practitioners are viewed as enforcers/ 

ambiguity exploiters. In this thesis, practitioners contribute to compliance in two ways: 

as tax advisors, they resolve taxpayers’ uncertainty about their tax rate, thus eliminating 

unintentional misreporting whenever returns are practitioner-prepared. As tax agency 

advocates, practitioners reduce taxpayers’ incentives to evade by investigating the level 

of income communicated to them.

This thesis has contributed to the theoretical literature on taxpayer compliance by 

providing an analytical framework for studying and comparing the impact o f different 

levels o f practitioner investigation which may be selected by the tax agency on taxpayers’ 

incentives to engage in tax evasion and tax minimization activities and, hence, on its own 

expected tax revenue. This framework captures the trade-offs faced by the participants 

(the tax agency and the taxpayers) in their choice of strategy as well as the strategic 

interrelationships which exist between them. In determining its own strategy, the tax 

agency (the Stackelberg Leader) must anticipate the effect that its choice o f the level of 

investigation has on taxpayers’ (the Followers) hiring, communication, and reporting 

decisions. It therefore calculates taxpayers’ best responses to different levels of
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investigation. Given these best responses, the tax agency selects the level o f investigation 

that maximizes its expected tax revenue, thus inducing taxpayers to adopt a particular 

strategy in equilibrium.

An interesting aspect of the model relates to taxpayers’ communication decisions. 

The analysis demonstrates that taxpayers’ decisions to communicate a high or a low level 

of income to practitioners varies directly with taxpayers’ beliefs about their tax rate; that 

is, taxpayers’ beliefs about their tax rate affect the ratio of the net cost (benefit) of 

providing a high message to the net cost (benefit) of communicating a low message (i.e., 

the critical rejection probability function). This relationship captures the trade-offs faced 

by taxpayers between their incentives to evade and to minimize. For a given level of 

investigation and for certain parameter values, it is demonstrated that high-type taxpayers 

who know their true tax rate may hire to evade. However, as they become less certain 

about their tax rate, high-type taxpayers are less likely to lie about their level of income; 

that is, they hire to resolve their uncertainty.

The analysis has shown that an equilibrium in pure strategies exists. For a given 

set o f parameter values, the tax agency, through its choice of the level of investigation, 

can affect the equilibrium proportion o f high and low-type taxpayers who seek practitioner 

assistance as well as the proportion o f high-type taxpayers who either communicate a high 

or a low level o f income to the practitioner. Consequently, the tax agency essentially 

chooses the optimal levels o f evasion and minimization which, in turn, determine its 

expected tax revenue in equilibrium. An exception to this result occurs if high-type 

taxpayers always truthfully communicate their level of income when they hire, regardless 

o f the tax agency’s chosen level o f investigation. In this case, the tax agency cannot affect 

the equilibrium proportion o f high-type taxpayers who seek practitioner advice and, thus, 

it cannot affect their minimization activities. In order to possibly influence these high-type 

taxpayers’ decisions, the tax agency would have to utilize a different policy instrument 

such as the audit probability and/or the interest rate.

Furthermore, under the basic assumptions specified for the equilibrium analysis 

(see Section 5.2 for a summary of these assumptions), this thesis has shown that in most 

cases, it is not optimal for the tax agency to require practitioners to use a level of
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investigation which eliminates tax evasion. Eliminating evasion may not be desirable for 

three reasons. First, when the expected penalties and interest charges that can be collected 

from high-type taxpayers who evade are greater than the expected cost o f auditing these 

taxpayers, the tax agency prefers to induce an equilibrium in which at least some evasion 

occurs. Second, the level of practitioner investigation not only affects the level of evasion 

but also affects the level of minimization via its effect on the probability that a low 

message is accepted or rejected. Third, the level of investigation affects the practitioner 

fee which, in turn, affects the demand for practitioner services. When fewer taxpayers 

seek practitioner advice, successful tax minimization decreases since fewer taxpayers 

resolve their uncertainty about their tax rate.

When the tax agency’s expected cost of auditing taxpayers is high relative to the 

net loss in tax revenue resulting from taxpayers hiring practitioners and resolving their 

uncertainty about the tax rate (as was shown in Section 5.3 (see condition (70)), the tax 

agency must trade off the levels of evasion and minimization which occur. Hence, as 

already stated, eliminating evasion may not necessarily be optimal. For instance, the 

optimal level o f investigation calculated in a numerical example (see Section 5.4) induces 

taxpayers to adopt equilibrium strategies in which a proportion, albeit small, of high-type 

taxpayers communicate a low level o f income when they hire. In this example, the tax 

agency prefers to induce an equilibrium whereby some rather than no evasion occurs; that 

is, it prefers to induce an equilibrium where all taxpayers hire and almost all high-type 

taxpayers truthfully communicate their level of income (Class 3b) rather than where no 

low-type taxpayers hire but all high-type taxpayers truthfully communicate their level of 

income and evasion never occurs (Class 9). This result also serves to illustrate the 

interrelationships which exist between high and low-type taxpayers’ strategies: the 

proportion o f high-type taxpayers who hire and who communicate either a high or a low 

message depends in part on the proportion o f low-type taxpayers who hire (and vice 

versa). Furthermore, the tax agency’s choice of strategy must take into account the 

expected tax revenue obtained from both high and low-type taxpayers. The model thus 

implies that there exists an optimal shifting o f the burden o f tax enforcement to the
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private sector.

The analysis further demonstrates that unless the tax agency prefers to induce an 

equilibrium where low-type taxpayers never hire, the optimal level of investigation is 

always greater than zero and less than one. Finally, although there may be more than one 

level of investigation which maximizes the tax agency’s expected tax revenue, only one 

such level is selected and taxpayers adopt only one class of equilibrium strategies. 

Different sets of parameter values will provide for different classes of potential 

equilibrium strategies and, consequently, different optimal levels of investigation.

A number of interesting issues and extensions for future research emerge from 

this thesis. These are briefly addressed below.

6.2 Directions for Future Research

A natural extension to this work would be to incorporate the tax practitioner as a 

strategic participant in the revenue collection process and to examine how the 

practitioner’s incentives may influence the actions of either the taxpayers or the taxing 

authority as well as the strategic interactions between the various agents. The tax agency 

would not necessarily "choose" the level o f investigation per se but would design a 

mechanism, which would include a monitoring and a disciplining component, to induce 

practitioners to adopt a certain level of investigation. The tax agency would also have to 

consider the practitioner’s optimal trade-off between type I and type II errors. This level 

of investigation could be motivated by a penalty structure optimally chosen by the tax 

agency. An equilibrium analysis which includes the strategic practitioner in this setting 

may further contribute to the understanding o f the duai role of practitioners as they face 

the conflicts between their obligations to clients and to the taxing authority. Additionally, 

since taxpayers may seek assistance from different types of tax practitioners and preparers, 

an interesting extension would also distinguish among practitioner (and preparer) types.

This thesis has examined one specific mechanism which might be utilized by the 

tax agency as part o f its enforcement activities. However, a number o f other policy 

instruments are available to the tax agency including the audit probability, the interest and 

penalty schedules, and the tax rate schedules. The tax agency may also affect the level of
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uncertainty in the tax liability. While most game-theoretic models do not attempt to derive 

optimal tax and penalty schedules, they usually focus on the audit probability as a central 

choice variable. This thesis has abstracted from these considerations in order to focus 

specifically on the effects of the proposed policy on the trade-offs faced by both taxpayers 

and the agency. An extension to this work could incorporate the tax agency’s optimal 

choice of other policy variables, in particular, the tax agency’s audit probability. For 

example, the tax agency may want to adjust the audit probabilities to take into account 

the level of investigation exerted by practitioners in their examination o f taxpayers’ 

financial affairs. In doing so, the tax agency may be able to reduce its enforcement costs 

and increase its expected tax revenue.

Future research might also evaluate the social desirability of the proposed policy. 

To the extent that taxpayers continue to hire practitioners, this policy has the effect of 

shifting the auditor/enforcer role from the tax agency to the practitioner and of 

transferring a portion of the enforcement costs from the tax agency to the taxpayers. From 

a social welfare perspective, this policy may have important implications for tax equity 

and tax efficiency.
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APPENDIX A

NOTATION

A - cost to the taxpayer o f being audited

C - cost to the tax agency of auditing the taxpayer’s return

F (^ )  - fee charged by practitioners for services rendered when the level o f investigation^ 
is undertaken

p(0) - prior distribution over taxpayer true income levels, where 0 e  {H,L} denotes the
taxpayer’s true income level which may take one o f two values, high (H) 
or low (L).

m - penalty rate applied to the amount of tax evaded

- taxpayer’s report submitted to the tax agency, where the superscript n=i, p
denotes whether the return is self-prepared or practitioner-prepared, 
respectively; 6 e  {ft,£} is the taxpayer’s reported level o f income and tj 
e  {tj.tco} is the tax rate; t, is the rate at which ordinary income is taxed 
and tcG is the rate at which capital gains are taxed

R& - taxpayer’s message communicated to the practitioner, where § e  {fl,£}

v(Cfl) - probability that the tax practitioner detects a lie when the level o f investigation^ 
is utilized; (l-v(Q )) is the probability that the practitioner makes a Type 
II error

w(<^) - probability that the tax practitioner correctly accepts the taxpayer’s message 
when the level o f investigation is utilized; ( l-w (^ ) )  is the probability 
that the practitioner makes a Type I error

P - taxpayer’s unbiased beliefs about the true tax rate; P is the belief that the income 
is taxed at the income rate and 1-P is the taxpayer’s belief that the income 
is taxed at the capital gains rate
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f(p) - prior distribution over the population of taxpayers holding beliefs p about the tax
rate

g(0,P) - joint distribution over taxpayer income levels and tax rates

7i - interest rate applied to amount of tax underpaid

y ',yP - probability that the tax agency audits a self-prepared or practitioner-prepared
return, respectively

d=a,r - tax practitioner’s decision to accept (d=a) or reject (d=r) a taxpayer’s message
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APPENDIX B 

EXPECTED PAYOFFS

This appendix provides the specification o f the expected payoffs to the taxpayers 

and to the tax agency under the various strategies.

i) Taxpayers' Expected Tax Liabilities

Table B. 1 presents taxpayers’ expected tax liabilities given their level o f income 

0 e  {H,L} and their beliefs p about the tax rate, for each possible strategy. A strategy is 

comprised of a hiring decision, a communication decision (where a practitioner is hired), 

and a reporting decision (where a tax return is self-prepared).

Table B.1

Taxpayers’ Expected Payoffs

Strategy of taxpayer/ 
Terminal Node 

(see Figures 3.1a to 3.1e)

Expected tax liability

L, P: No hire, Rj.t 
{z33...z36}

y +( i  -p x cc£ +A 1 +(11  % L

L, P: No hire, RL
l,*cg

{z37...z40}

y '[p (t,L +ti(t,L -tccL)) +(1 -P  )tccL +A] +(1 -y % GL

L, P: Hire, Rf, d=a 
{z41...z44}

K ^ ) [ y p[P t,L + (i -P  )tccL +A] +(1 -r 'K P  t,L 

+(1-P)/CGI ) ] ^ £)

L, P: Hire, Rf, if  d=r 
{z45...z48}

(1 -w (^ ) ) [y  '[P t,L  +(1 -P  )tCGL +A] +(1 -y % L ] +F (^ )

184
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L, (5: Hire, Rf:, R '  if  d=i 
{z49...z52}

( l - w & M y W V i L + n V j L - t c a D )

+(1 -P )tccL *A] +(1 -7 ')tccL] +F(^;)

H, p: No hi r t ,R f̂  

{zl}

tjH

H, p: No hire, r ‘
’CG

{z2...z5}

y ' m iH+Tt(tIH - tCGH)) +(1 ~$)tCGH+A]

H, p: No hire, 
{z6...z9}

V' [P (t,H  +(n +m)(tIH -t1L) H 1 -p )(JCGH+m(tcaH

H, P: No hire, r ‘
CG

{zl0...zl3}

y'[P (t,H **(t,H -tCGL ) +m(/// / - r /D )
+( l-p )( rcc^ ^ ) ( / cc^ - r ccl) )  

+d  - r ') /CĜ

H, p: Hire, d=a 
{zl4...zl5}

P/y/ f +( l-P )/cci / +F ( ^ )

H, p.- Hire, d=a 
{zl6...zl9}

(1 -v(C;£))[y /’[P +m)(tIH - tIL)) 
+(1 -P X 'cc tf+(* +mX‘cGH -tcGL')') +A ]
H i - y ' ) ^  +P ('/L - W ) ]

H, p: Hire, Rt , R ^  if d=r 
{z2 0 }

v ^ r) [ t ,H +F{^)}

H, P: Hire, Rb R '  if
H ’’ca

d=r
{z21...z24}

v(Q)[y 'IP +(1 -W caH+A] 

+( W 'H CG/ f ^ ) ]

H, p: Hire, R[: R ' ^  i fd=r 
{z25...z28}

v(^)[y  '[p(////+(7t +ni)(ttH -t,L )  +(1 -p  )(tCGH+m(tCGH  

- tccL) +n(tcaH - tJL) +A] H I -y 0 t,L  +F(Q.)]

H, p: Hire, Rl:, r ‘ if
’t'G

d=r
{z29...z32}

v(^c)[y ''IP ( t ,H M t,H - tCGL) +m(t,H-t,L)) 
+(i -P )(/CG/ /  H* +w)(/CG h ~‘cgl )) +a ]
H I - y y ^ L + P ^ ) ]
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ii) Tax Agency’s Expected Tax Revenue

The tax agency’s strategy consists of choosing the level o f investigation, $ e

{AX} that practitioners are required to exert in detecting tax evasion. This level of 

investigation is selected taking into consideration the effect that it will have on the 

p r o b a b i l i t y  that taxpayers seek practitioner assistance (or the proportion o f taxpayers who 

seek practitioner assistance), the communication decisions o f taxpayers, the probability 

that practitioners make incorrect inferences, and consequently, the amount of tax evasion 

and tax minimization that will occur. Table B.2 specifies the expected revenue to the tax 

agency for a given level of investigation, predetermined policy parameters, for each 

strategy of a particular taxpayer.

Table B.2

Tax Agency’s Expected Payoffs

Strategy of taxpayer/ 
Terminal Node 

(see Figures 3.1a to 3.1 e)
Tax agency expected tax revenue

L, p: No hire, R ^  
{z33...z36}

y ;[ p r / +( l -p ) /CGI - C ]  +(1 i % L

L, p: No hire, R ^  
{z37...z40}

y '[p (t,L M t ,L - tCGL)) +(1 -p )tCGL -C ]  +(1 - 7  % GL

L, P: Hire, Rr, d=a 
{z41...z44}

t,L +(1 -p )tccL -C] +(1 -yO(P t,L  +(1 -P )tCGL)\

L, p: Hire, Rf , R ^  if d=r 
{z45...z48}

(1 -w (^))[7  '[P t,L +(1 -P )tCGL -C ] +(1 - 7  % L ]

L, p: Hire, R(:, R ^  if d=i 
{z49...z52} +(l-P )tCGL - C ] +( l - y % GL]

H, P: No hire, R ^  
{zl}

t,H
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H, P: No hire, R'
"•'re

{z2...z5}
y im . H M t lH - tccH)) +(1 -fi)tccH -C ]  +(1 -y % VH

H, p: No hire, R'  
{z6...z9}

y ^[P(/7//-H(7t ~P ){tccH+m{tcaH  

-/cc^ )47t(/CC/ ^ _// ') )  “C] H I -7 Of/-

H, P: No hire, R '
L ' ! CG

{zl0 ...zl3}
Y'[P +m(tJH -tJL) )

+(1 -p )(tccH+(ji +m)(tCGH -tCGL)) - C ]

+d  -Y % CL

H, P: Hire, Rf,, d=a 
{zl4 ...zl5}

p /;/ / +( l-P ) /cc/ f

H, p: Hire, R£, d=a 
{zl6 ...zl9} (1 -v (^ ) ) [Y ' [P  +mKtlH -t,L ))  

+(1 -p )(tccH+(n +m)(tCGH~tCGL)) -C] 
^ \ - y n [ t CGL ^ ( t , L - t CGL)]]

H, p: Hire, Rt , R ^  if d=r 
{z20}

H, P: Hire, R£, r ‘ if
• cc

d=r
{z21...z24}

v( ̂ ) [ y ,m iH M t ,H - t CGH)) +d  "P )tcaH -C ]

H, P: Hire, R£, R^  if d=r 
{z25...z28}

v( Q)[y +m)(t;H - t IL) +(1 -p  ){tCGH+m{tCGH  

- tCGL) M t CGH ~t,L ) - q  +(1 -y  % L ]

H, p: Hire, R£, R ‘ if
*CG

d=r
v ( ^  )[y '[P ( t 'H M h H -ta iL )

+(1-P )(tCGHKn+m)(tCGH -tCGL ))-C ]  +(1 - y ‘)tCGL]
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APPENDIX C 

CHAPTER 4 PROOFS

Lemma 1:

Table C.l summarizes low-type taxpayers’ tax liabilities under the four reporting 

decisions, conditional on whether or not the return is audited by the tax agency.

TABLE C.1

Low-type Taxpayers’ Tax Liabilities

Tax Agency’s Audit

Taxpayer’s
Report

Audit 
True tax rate = t,

Audit 
True tax rate = tcG No audit

Rk' t,H t,H t,H

RL tjL+A *cgL +A tCGH

Ri, tjL+A tCGL +A t,L

RL t,L +n(tjL ~tCGL) +A {cgL+A ^CĜ

A comparison of the tax liabilities in Table C.l reveals that, by Assumption 2, the 

report R ^ t is strictly dominated by at least one report, , which itself is weakly

'Recall that the tax agency never audits a return R ^t as it collects the maximum 
amount o f revenue at minimum cost.

188
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dominated by at least another report, R ‘ (by Assmnption 1). Regardless c f  whether or

not the tax agency audits taxpayers who report a low level of income and of the resulting 

outcome if  an audit is performed, taxpayers incur a higher (or at least as high a) tax 

liability if  they report a high rather than a low level of income (when their true level of 

income is low). Consequently, taxpayers will not overreport their level of income when 

they know that their true level o f income is low.

Q.E.D.

Proposition 1:

Rewriting the optimality inequality (3) as,

y ' ( l + p 7 t ) < l ,  (C.l)

(1) When o < y '<  1/(1 +rc)> condition (C .l) holds for all low-type taxpayers, 

irrespective o f their beliefs p.

(2) Since the tax agency’s audit probability and interest rate are fixed, when

1/(1 +7t) < y ' < 1, the left hand side o f (C. 1) varies only with P and is continuous 

and monotone increasing in p. Hence, there exists a unique value o f P satisfying 

condition (C .l) such that 0<Pl<1.

Q.E.D.

Proposition 2:

The first step in determining high-type taxpayers’ reporting decisions consists of 

comparing the expected tax liabilities associated with the four reporting options, r ' , for
G,/,

0 e  and tj e {t„ t^ }  (see Appendix B, Table B.l,  for a specification o f the

expected tax liabilities). The resulting expressions are simplified and reformulated to 

obtain a distinct cut-off value for each comparison. These cut-off values are denoted by

P*, /j=II,III,...,VI. The results are presented below.
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A taxpayer, having belief p about the tax rate, always reports:

I. R ‘ as opposed to R'  if, and only if:2L,t,

y '< _L V p e [0 , 1 ], (C.2 )
1 +7T

II. R ‘ as opposed to R'  if, and only if  :3
i-,tca “Jca

^ 1 - r O ^ m M ^ H - ^ L )  m ( C 3 )

y'm[(!fH - r CGH) ~(t:L

III. r ‘ as opposed to r ! if, and only if:HJ,

p < ~tCG ^) - y  (1 +7Z +w)(/CG/ / - t CGZ,) -y  A  _  m  ^  ^

y '[(1 +7t +m){t,H-tccH) -m(t,L - tC0L)] "

2Note that a high-type taxpayer’s choice between reporting R* or R l  does not 
depend on the beliefs o f the taxpayer but on the tax agency’s audit probability and the 
interest rate charged on underpayments. Consequently, a particular cut-off p is not 
obtained.

3For a given set of exogenous parameters, the critical P values calculated may be less 
than zero or greater than one. Given such an occurrence, one report will dominate the
other for all P e  [0,1]. For example, when y '>  1/(1 +n +m), the right hand side of 
inequality (C.3), or p^1, is negative; hence, inequality (C.3) does not hold and P>Ph‘ for

all P e  [0,1]. In this case, the report R l  is dominated by R l  .
^ * ’ca * cg

Alternatively, when y 2 < 1/(1 +n+m) and when the RHS o f inequality (C.3) is 

greater than one, P<Ph‘ for all P e  [0,1] and, therefore, taxpayers always report R l  as•*CG
opposed to (Rflt is therefore the dominated report). Note that the RHS is greater 
than one if

/ v ,  ~tCG^
(1 +n)(tccH - t ccL) +m(tjH-tjL)
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IV. r ‘ as opposed to R '  if, and only if:

p < (1 ~Y'(I +n))(tccH - t 1L) -Y ‘m{tC(,H -tc0L) _  v 

y ‘m[{i,H-tCGH) - ( t,L - tccL)] "
(C.5)

V. /  as opposed to R '  if, and only if:L,I, H.I,

^  (tjH -tjL ) - y 'm(tCGH - t CGL ) - y  '(1 +n)(ta .H - t lL) - y  ‘A =

y ' [(1 +7: +m){t]H - t caH) -fccT)] ”
(C.6 )

VI. y?' as opposed to p ' if, and only if:

(C.7)

The next step consists of comparing and rank ordering the cut-off p values, p'';,

/z=II,III,...,VI, obtained above. Since their ordering depends in part on the tax agency’s 

audit probability, these comparisons lead to a set of cut-off audit probability values, 

denoted by yj., k=l,2,...,5. They are presented below.

(1) p " > p " 'i f :

(1 +7t +m)(tCGH - t caL) - m{t,H-t,L)
y » .

(1 +7i +m)( 1 +7r ){tccH - t ccL)-mA

(2) P S > P jT *

<t,L-tCGL)
( t ,H -tCGH)

= y  \
(C.8 )

1 +71
= y 2 (C.9)
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' <

(1 +7i +m)(tCGH - t CGL) - m(t,H -t,L ) +m{t,L - tCGL)
] _ (‘, L - t ccL .) 

( t ,H - tCGH)

(1 +7t +m){ 1 +n)(tcaH - t ccL) +[(1 +7r)w(//Z - tcaL) -mA] 1 _ (f/L {cgL) 
( t ,H - tCGH)

= r s  73

(C.10)
(4) p " > p " i f :

y '  < —
(1 +* +m)(!CGH - t CGL) -m (t,H -t,L)

(1 +7t +m)( 1 +7i){tCGH - t CGL) -mA 

(5) P" '< p " i f :

= Yi

1 -
(C.11)

(t,L - irrL ) 2
(1 ) CG ^

(V* “fCG^

(7.Z, -rrrZ)2
(1 +7i +m)( 1 +ti){tCGH -t,L )  +(1 +7r)m M- cc -m/l

VI ĈG '
1 - {CgL) 

( t ,H - tCGH)

=  7 4

(C.12)

y i<
1 +71

s Y2 (C.13)

(7) P« > P« if:

y ‘<-
(1 +7i +m)(tcaH - t ccL) -m (t,H -t,L)

(1 +7i +m)(l +n)(tCGH - t CGL) -mA

=yi

i -
~tcaL)

( t ,H - tCGH)

(C.14)
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(9)

(1 +n)(tcaH-tlL) +m{tccH - t ccL) -m(ttH-t,L)

P*

Y '<

(1 +7t)2{tCGH-t,L) +(1 +7i)m(tCGH -tCGL) -mA 2 _ {ccL)

(1 +n)2(tCGH-t1L) +(1 +7t)m (tCGH -tCGL) -mA
(t,H-tCGH)_

> p " i f :

( 1  +n)(tcGH -t,L) +m(tCcH  ~m

0  +n)20 CGH -tIL) +(1 +n)m(tCGH -tCGL) -mA 1 t<:c,L)

> p " i f :

(1 +n)(tccH-t]L) +m(tCGH - t CGL) -m ( / ,/ /- / ,! )

s Ys
(C.15)

= y 5
(C16)

s Ys
(C.17)

These critical audit probabilities,y', k=l,2,...,5 , are compared to one another and

are then ranked in increasing order. Different rankings on y ' may be obtained, depending 

on the set o f parameter values. Figure C.l below depicts one of the possible rankings.4

4Note that given Assumptions 1 and 2, it can be shown that the following 
relationships hold:

Y5 < y ( < 7 2 » and 
i ^ *

y 4 y 2 ‘
Through imposing additional assumptions on the parameter values, it can be demonstrated 
that the ranking obtained in Figure C.l exists. Numerical analysis was performed to verify 
existence of the ranking; however, this analysis is not provided here.
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0(1) 0(2) 0(3) 0(4) 0(5) 0(6)

 1 1 1 1 1-------------------
i i i i i

7 i Y2 7s 74 7s
Cut-off audit probabilities

where 0(n), n=l,2 ,... ,6 , represents distinct orderings o f the P values, p* , /z=II,III,...,VI, 

associated with each audit probability interval.

FIGURE C.l 

Cut-off audit probabilities

For each audit probability interval identified in Figure C .l, a distinct ordering of

the cut-off P values, p*, A=II,III,...,VI, and, hence, a different partitioning o f the

population o f taxpayers is obtained. Given these cut-off values, high type taxpayers’ 

reporting decisions can be specified for all taxpayers’ beliefs p e  [0 , 1 ] about the tax rate. 

The p orderings and taxpayers’ reporting decisions are presented in Figure C.2 below.

Ordering (1): where 0 < y 1 < y 4 >

RL  K ,

 ; r  —  \ - r r = ^ - ^ =

P "  Ptf PH P* P H
Cut-off p values
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Ordering (2):  where y'A< y ' < y ‘5,

RL Rk

P M P* P* K
Cut-off P values

Ordering (3): where y ‘ < y > < y j ,

r LWn

*
Rk

P* P H P " P H P*
Cut-off P values

Ordering (4): where y \ < y '< y 'v

R L Ri

*
p» P H P/7

Cut-off P values

Ordering (5): where y ‘3< y '< y 2 >

R L R L

p* P» p "  P "
Cut-off p values
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Ordering (6): where y 7 < y ' < l ,

R i , RL R k

P H P H P H P "
Cut-off P values

F I G U R E  C .2

O r d e r i n g s  o n  /3 a n d  T a x p a y e r s ’ R e p o r t in g  D e c is io n s

A closer examination o f the results presented in Figure C.2 above reveals that, in 

terms o f taxpayers’ reporting decisions, orderings 0(1), 0(2), and 0(3) (corresponding

to the audit probability intervals 0  < y '<  y 4 > y 4 < y ' < y 5 > y 5 < y ' < y , respectively) 

provide the same decision rule; that is, taxpayers’ reporting decisions are to file the returnr ‘ 

( R i  ) depending upon whether their belief P about their tax rate is lower (higher) than
H,l,

the critical value, p"7. This critical value is the only value which affects taxpayers’

reporting decisions, for each ordering mentioned above. A similar interpretation may be 

provided for the remaining audit probability intervals and p orderings. Consequently, the

audit probability intervals can be combined into three regions: ( 1 ) 0 < y '< y j ;  (2 )

y', < y i< y i2’ and (3) y 7 < y '<  1 • The revised audit probability intervals, the relevant

critical P values, and the resulting taxpayer reporting decisions are presented in Figure 4.1 

in the text.

Q.E.D.
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Lemma 2:

Table C.2

Low-type Taxpayers’ Expected Tax Liabilities

Tax Agency’s Audit

Taxpayer’s
Message
/Report

Audit No Audit

V
P - p )tccH p/7/ / +(l - p )tccH

R t , and r < if  

d=r ^ 1 - ^ ) ) [ P / ;L + (1 -P )/CCL ] ^
w(C£)[ P/7L +(1 -P  )ta lL] 

+(1

R  , and, R 'L,fco
if  d=r

w ^ W , L + ( \  - p )tCGL] 

+( l - $ ) t CGL]+A
+(1 - w (^ ) ) tCGL

A comparison o f the expected tax liabilities under the "audit" and "no audit" 

outcomes described in Table C.2 reveals that, given Assumptions 1 and 2, the message ̂

is strictly dominated by at least the message/report combination, {/?., r ‘ if  d=r}; that 

is, under the audit outcome, { R „ ,  r !  if  d=r} dominates R .  since,
L L %t, r i

5From Observation 1, the message Rq is always accepted. Furthermore, by

assumption, the tax agency does not audit practitioner-prepared returns Rj}t or The 
dominance results would continue to hold even if there existed a positive probability that 

a message Rft may be rejected; that is, the message/report combination {Rfr  Rj. if d=r}

would be dominated by {Rt , Rj.t if  d=r} and {RA, if  d=r} would be dominated by

{ * »  r L  if  d=r}-
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E(TL \Hire,L,fi ,R fj)>E(TL \H ir e ,L ,p ,R £, R l  i fd  = r , Audit), (C.18)

or equivalently, since,

p t,H+{\ -$ ) tccH > $ tIL+(\ -V)tcaL+A. (C.19)

Under the no audit outcome, the dominance result also holds since,

E(TL \H ir e ,L ,$ ,R /))> E(TL  | Hire, L , R£, R^ i f  d  =r, No Audit), (C.20) 

or equivalently, since,

Pt,H+(} -P )tccH> M & m t ,L  +(1 -P )tccL] +(1 - » U ) t , L .  (C.21)

Consequently, regardless o f whether or not the tax agency performs an audit, low-type 

taxpayers always incur a higher (or at least as high a) tax liability if  they communicate 

a high level o f income to the practitioner than if  they communicate a low level o f income.

Q.E.D.

Lemma 3:

Conditional on practitioners being hired, taxpayers choose their message by 

comparing their expected tax liabilities from communicating R^  and r £. Since a m essage^  

may be rejected, taxpayers must also consider their fourth stage reporting decisions: that 

is, the expected tax liability from reporting r £ is conditioned on the probability that a

message may be accepted or rejected and if  rejected, on the report R.' , d e  {ft,£} and
B.lj

tj e  {t„ tCG}, filed by taxpayers. Three comparisons must be made:6

I- E(TL \H ire ,H ,$  ,Rft) vs E(TL \ H ire,H ,$  , Rr , R^,^ i f  d  =r)

II- E(TL |Hire, / / ,  P , R f)  vs E(TL  | Hire,H,  P , R# ^  i f  d  =r)

HI- E(TL vs E (T L \H ire ,H ,^  ,R £, R ^  i fd = r)

6The message/report combination {R£,R ^  if  d=r} will never be chosen as it is 
dominated by at least another combination, for all y1 g  (0,1) (see Proposition 2).
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When the above expressions are compared, simplified, and reformulated in terms 

of v(£.J, where v(<^ ) is the probability that a message r  will be correctly rejected by

a practitioner who utilizes the level of investigation the critical values v ( ^ ) s, 

g=I,II,III, are obtained.

Q.E.D.

Proof of the monotonicity of v(Ĉ )/7|p

The monotonicity of v (Q //|p is demonstrated as follows. First, define

. NumUI)
V( Q ) / / | P = -Denom(lI)

The first derivative is given by

_ S D e m n m , h
5 v ( Q ; / |P = ap_______________  ap____ ___

ap Denom(U) 2

Numerator{II)
Denom(lIf

where Numerator(II) is given by equation (9) in the text. Note that (9) is not a function 

o f p.

The second derivative is given by

0 .̂ ^ M - D r n o ^ - l - ^ ^ R - N u m e r a lo m - D e n o m m
d v(s£)//|p   ap_________________________ ap____________________________

a p 2 Denom{irf

Since dNumerator(II)/ d$ =0> the second derivative above can be rewritten as,

»2 /y \ _ 2 . a Denom{II) .^Umerator{II)
^ v(Q // ,p ap

a p 2 Denom(Iiy
where
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dDenom(II) = ^  _yP(} ^  +w))(/^ _ ^ L) +(y, _yP)(l 
op

- y pm(tIH - t ccH).
Since yP < 1 / ( 1  +jt + /n) and y ‘> 1 / ( 1 + n ) , then

SDenom(II)>n fgr qU p £ ^
ap

Furthermore, as explained in the text, attention is focused on the case where Denom(II) 

is greater than zero. Thus, the sign of the second derivative depends on the sign o f the 

first derivative, specifically, the sign o f Numerator(II); that is,

a p 2
7 / | p  ■

> 0 when inequality (9) < 0,

< 0 when inequality (9) > 0, and

= 0 when inequality (9) =0.

Consequently, under the conditions specified above, v(Q);/|P is a monotone 

function of P for P e  [0 ,p " ] .

Q.E.D.

Proof of the monotonicity of v(C£)fl/|P

The proof of the monotonicity of v(C,£)//;lp is similar to that obtained with respect

t0 v(^);/|p- Defme

. _ Num(III)
£ ///|p ~ Denom(III)

The second derivative is given by

ap_____________  ap _______________ ___
a p 2 Denom(JIIf

where Numerator(III) is the numerator of the first derivative d v(C^)///(p / ap and is given
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by

V iH  - t c o m i  “T 't 1 +x+mM , H - tiL ) - y P A ]-[F'(£,f})-F(Q{:)][ ~ y pQ  +n +m)(tIH -tCGH) 

-(1 -y 'O  +7i +m))(t1L - tccL )] > 0.

(C.22)

Note that Numerator(III) is not a function of p. Since d Numerator{llJ) / ap = 0 , the 

second derivative above can be rewritten as,

*2 (r s ~ 2 • d Denom(Hr).Numerator(III)
|P = ap_______________ ___

a p 2 Denom{llIf
where

.d.P e. n̂ J3  = - y P ( l  +n +m)(tIH  - t ccH) - ( 1 -y^(l +tt + m ))(// I  - tC(.L) <  0.

Since attention is focused on the case where Denom(III) is greater than zero, and since 

Numerator(III) is greater than zero, then,

> 0.
ap2

Consequently, under the conditions specified above, v(C,£)///|p is a monotone 

function of P for P e [ p " ,1 ].

Q.E.D.

Theorem 1(a):

The proof follows from the continuity and monotonicity of 0 < v(^)//|[J< 1- Given 

that 1 / ( 1  +7t ) < y ' <l and under the assumption that inequality (8 ) in the text holds for 

at least some P e [0 ,p jj]  and that av(Q)//|p /ap > 0 , if  the tax agency chooses aQo> 0

such that v(£°) e  [v (Q //|p=0, v(^)//|p.p„L inequality (7) can be utilized to solve for a 

unique p ;* which satisfies condition ( 1 0 ) rewritten below:
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0 < v ( Q » v (C t )„|„ ; < l .  (C.23)

Similarly, if 5 v ( ^ ;/|p /3P <0 and if  the tax agency chooses a Q  > 0 such that 

v(Q°) e  [v(C£)//ip.p;r v(Q)//|p,0L inequality (7) can be utilized to solve for the unique p ;  

such that (C.23) holds.

Finally, if  dv{C,j)n p̂ IdP =0 and if  the tax agency chooses a £ ° > 0 such that

v(£p=  v(^ ) //|p for all [0 , p ” ], then a unique cut-off does not exist.

Q.E.D.

Theorem 1(b):

The proof is identical to that in Theorem 1(a) above except that inequality (8 ) in 

the text must hold for at least some p g  [ p " , l ] .  I f  the tax agency chooses a C£>Q, such

that v(£sp  g  [v (^);/ |p , p;r v (Q //|p=1L inequality (15) can be utilized to solve for th e p "

which satisfies condition (17) rewritten below:

0 < v ( Q = v ( ( i )„ ,||!< ..< l. (C.24)

Since the RHS of inequality (15) is continuous and monotonically increasing in P over

the interval p g [p jj ,l]  then there exists a imique p "  satisfying (C.24) above.

Q.E.D.

Lemma 4:

Low-type taxpayers compute their expected net benefit from hiring by comparing 

their expected tax liabilities under the hiring and no hiring alternatives. Two comparisons 

are made:

I- E(TL\No hire vs E(TL\ Hire, L , p , Rt , R't , i f d  =r)
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II. E(TL \N oh ire ,L ,$  ,R.£t" )  v s  E(TL \Hire,L,\i ,R t ,Rp t i f  d = r )

Q.E.D.

Lemma 5:

The proof is similar to that obtained in Lemma 4 except that the following six 

comparisons must be made:

I. E ( T L \N o h i r e ,H ,^ ,R ‘ )HJ, vs E (T L \H ire ,H ,V ,R a)

II. E ( T L \N o h i r e ,H ,$ ,R ‘ ) vs E(TL | Hire, H, p , Rr , i fd= r)

III. E (T L \N o h ire ,H ,p ,R L  )"»*cg
vs E (T L \H ir e ,H ,$ ,R n)

IV. E (T L \N o h ire ,H ,$ ,R L  ) vs E {T L \H ire ,H ,V ,R t , R ‘ ' i fd= r)rt*UV

V. E (T L \N o h ir e ,H ,f l ,R l ,  ) vs £ (7 Z | t f / r e , / f ,p , f y )

VI. E ( T L \N o h i r e ,H ,$ ,R ‘ )* (”0 vs E (T L \H ire ,H ,V ,R * ,R { ,  i fd= r)

Q.E.D.

Theorem 2:

From the hiring condition (32) and the definition o f the cut-off p",

M Q Ky'(1 1 (t,L - tCGL) +(y' -y O A ] >F (Q .  (C.25)

P“ is the smallest value of p for which (C.25) holds. Furthermore, the LHS of

(C.25) is monotonically increasing in p “ and becomes maximal at p" =p/*. In contrast,

the RHS of (C.25), F (£°), does not vary with p. Consequently, there exists a unique p",

0< satisfying the condition for hiring, inequality (32).

Q.E.D.
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Theorem 3:

The proof is similar to that of Theorem 2 except that substitutions are made where 

appropriate. The hiring condition (32) and the cut-off value p “ above are replaced by (42)

and p " , respectively, and p" is the unique cut-off value satisfying the condition for 

hiring, inequality (42).

Q.E.D.

Proposition 6:

The approach to the derivation of this proposition is identical to that of 

Propositions 4 and 5. As in these prior cases, when 1 /(I  +71) < y ' <1, y p <y^, and for a

given level of investigation and a resulting v(£°), the expected net benefit function

is monotonically increasing in P for p < p " ,  is continuous and becomes maximal at

P =P "  (although not differentiable at this point) and is monotonically decreasing in P for

p > pJJ- Given the form of the expected net benefit function (given by inequalities (26) 

and (24)), inequality (51) provides a sufficient condition for some hiring to occur: that is, 

an optimal decision to hire characterized by the unique cut-off p^ , p* < p " ,  exists, if, 

and only if inequality (51) holds. The proof is as follows.

From the hiring condition (51) and the definition of the cut-off p*7

7As  in prior cases, the cut-off p^ occurs at a point p« =0 such that inequality (49) 

holds or at a point 0 < P «<  pJJ such that

a  ( r z |f / ,p = p '„ ,  ) = 0 .
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(1 -v (Q )[ ( l  - y '( l  +71 + m M tCGH - t CGL) - ^ h(j,L - tC(.L)]

+(y ‘- y P)V  +* )P xH{t,H -tCGH) +(y' - y p)A] > F(Ĉ .).
(C.26)

is the smallest value of P for which (C.26) holds. Furthermore, when y/)<y(’,

the gross expected benefit function is increasing in p* and becomes maximal at p^ =p y‘.

Since F (^ p  does not vary with P, there exists a unique p*/5 p* < pj'7, satisfying the hiring 

condition, (inequality (51)). Where this inequality does not hold, hiring never occurs.

Consider the case where p > p " .  Taxpayers having beliefs p > p jj evaluate the 

expected net benefit from hiring using inequality (24). Since the LHS of (24) is 

monotonically decreasing in p, there exists a unique p^, p ^ >  p "  which occurs at a point

P ^= l such that inequality (50) holds or at a point p " <  p^< ] such that

Thus the expected net benefit function (given by (26) and (24)) is continuous and 

becomes maximal at p =pjj. Given the monotonicity over the p intervals and the 

continuity of A(7X|*)» taxpayers’ hiring decisions are characterized by two cut-off 

values, p* , p* < p^7, and p^, p^>  p " ,  such that the interval over which hiring occurs

It was demonstrated in the text that, when ] /( ]  +7i)  < y '< l , y p > y p, and for a

A (7X | / / ,p  =p^, Rf , Rft  ̂) = 0. (C.27)

Finally at p = p " ,

is P ^ < p < P '„ .

Q.E.D.

Theorem 4:
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given level of investigation Q  and a resulting v (^°) ,  the expected net benefit function

(given by (26) and (24)) is monotonically decreasing in P for all P e  [0,1]. Furthermore, 

the expected net benefit function is continuous at P since

A (T L  | H, p = ^ , R £, R ‘J  = A (TL | H, p ^ v‘, Rt , R ‘, ) . (C.29)

From the hiring condition (49) and the expected net benefit function definition

(52), the expected net benefit from hiring is smallest when either 0 < P^ < P^7 such that

(1 - O )  [(1 -T'-fl -p%L
♦ ( t '-y O O  - f <Q

or w hen p "  < p ^ <  1 such that

(1 - v ( & m ( f lH - t CGL) -p  dH( t ,L - tCGL) - y p{\ +7t 

+(1 -P ^ )0 CG/ / - / CGI)]  - y ”A] = F (Q  

Furthermore, the expected net benefit function monotonically increases asp^

decreases and becomes maximal at p^=0- Consequently, there exists a unique p^ 

satisfying the hiring condition (49).

Q.E.D.

Proposition 8:

As mentioned in the text and as demonstrated below, the expected net benefit 

function (given by inequalities (25), (23), and under certain circumstances, (26), as

explained below) is monotonically increasing in P for p > p " ,  is continuous (although not

differentiable at the cut-off values p "  and p p ,  becomes maximal at p = p " ,  and is

monotonically decreasing in p for p > p " .  Given the form of the expected net benefit 

function, inequality (42) provides a sufficient condition for some hiring to occur: that is, 

an optimal decision to hire characterized by the unique cut-off pjj, p ^ <  p " ,  exists, if,
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and only if inequality (42) holds.

Furthermore, as stated in the proposition, where hiring occurs, one of two 

situations may arise regarding taxpayers’ communication decisions: either all high-type

taxpayers communicate r ^  (i.e., when p^<  p^) or some taxpayers communicate r  ̂while 

others Rr (i.e., when p ^ <  p p .

Consider the first case, where all high-type taxpayers communicate Rn. This case 

arises when the cut-off p^ occurs at a point p ^ >  p ;* such that

It can be demonstrated that inequality (42) provides a sufficient condition for some hiring 

to occur and there exists a unique p^, p ’H< p* <p)J satisfying this condition. Since the 

proof is identical to that of Theorem 3, it is not reproduced here.

Now, consider the case where some taxpayers communicate Rf  while others R^. 

This case arises when inequality (42) holds and additionally, when inequality (26) 

evaluated at p = p^ (or equivalently, condition (54) in the text) holds such that the cut-offp

occurs at a point p ^ <  p^. From the hiring condition (54) and the definition o f the cut-off

Pk is the smallest value of p for which (C.33) holds and taxpayers having beliefs p <, p,* 

communicate the message Rf  . Furthermore, under the assumptions specified in this case,

8 The cut-off P^ occurs at a point Pw=0 such that (26), evaluated at P=0, holds (see

inequality (49)) or at a point 0 < p ^ <  P„ such that A (TL I / / ,p  =P*„ Rt , R l  ) = 0./ / ,/ ro

(C.32)

(1 - v ( Q ) [ ( l  -Y '( l  +71 +m))[(tCGH - t CGL) - p * (/,£ - tccL )]

+(y ' -Y 'X l +") PkH(t,H-tCGH) - y m V kH( t ,H - tCGH) +(y ' ~V)A  1>F(Q .
(C.33)
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the LHS o f (C.33) is monotonically increasing in p* and becomes maximal at p^. = p^.

Consequently, there exists a unique p * , 0< P ^< P ^ satisfying condition (54) — that some 

taxpayers hire and communicate Rf . If  (54) does not hold, no taxpayers communicate R£.

Taxpayers having beliefs p^< p < p "  evaluate the expected net benefit from hiring 

using inequality (25). Note that at p = p^;, the expected net benefit functions, given by 

inequalities (26) and (25), intersect and, thus, A(7X | •) is continuous; that is,9

9The proof of the continuity o f the expected net benefit function at P =P„ is as 
follows. As demonstrated in Proposition 3, subcase 3.1, taxpayers choose to communicateR£ 

or 11̂  depending upon whether v ( ^ ) ,  the probability that the practitioner detects an 

incorrect low message, is less than, greater than, or equal to v(<y;/|p . It was also

demonstrated that under the conditions specified in subcase 3.1, there exists a unique p# 
such that

v( ^ )  = v(^)//1 p .p,;>

where p^ is the critical value which makes taxpayers indifferent between communicating 
Rr or R(r

Multiplying the condition above by -1 and adding 1 to both sides yields the 
following:

( l - V « X l

 ___________________ [V‘d  +») -1 P ^ A - tcoH)+v‘4  - m a) - T O ) ___________________
( \ - y p(\+K+mMtCGH -tCGL)-V]l (tIL-tC0L )]+ W -^[ fa (U n ){ tIH -tC0H)+A]--ipm fJ£tIH -tCGH)

or, restated,

[1 -v (Q l • [(1 -Y'(l +* +m))[(fCGtf-rccL)-p^(r/L-rccL)]+(Yi-Yp)[Pff(l + m ,H - tCGH)+A]

-F « L)

= [y '(1  + * ) - 1 ]  P +Y >A - F ( ( * ) .

Substituting the above into inequality (26) in the text and simplifying gives (C.34). 

Thus, the expected net benefit function is continuous at p =p#.
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A ( 7Z | / / , p = p ; , * „ ^ f ) = A ( T L \ H , V = f a , * / > ' R i ,  )• (C 34 )" ,,»'cc» " “‘'cu

Thus, if  hiring occurs at p =p taxpayers are indifferent between communicating and 

Rq. Furthermore, p * is the smallest value o f P for which hiring occurs and taxpayers 

communicate R  . Since the expected net benefit function is monotonically increasing in 

p, if  a(7X  | p =p *H, •) >0> then the hiring condition (42) must be satisfied.

Taxpayers having beliefs p > p jj evaluate the expected net benefit from hiring 

using inequality (23). Since the LHS of (23) is monotonically decreasing in P, there exists 

a unique p^, p ” > p " ,  such that

A ( 7 X |f / , P = P " , ^ , / ? ; , )  = 0. (C.35)

Finally at p = p " ,

A (T L  | H, p =p =A (T L \H ,  p = p " , * * ,* * ,,)•  (C.36)

Thus the expected net benefit function (given by (25) and (23)) is continuous and

becomes maximal at p =p^J.

Given the monotonicity over the P intervals and the continuity of a ( 7X|-)» 

taxpayers’ hiring decisions can be characterized by two cut-off values, p*/5 p*,< p jj, and

P^> p "ff> pjj> such that the interval over which hiring occurs is p^<  p < p ” .

Q.E.D.

Proposition 9:

A formal proof is not provided since the approach to the derivation o f this 

proposition is identical to that o f Proposition 8 except that the condition necessary for 

s o m e  taxpayers to hire and communicate R f . while others communicate R ^  is given by

inequality (24) evaluated at p =p “ , where p " >  p "  (as opposed to (26) evaluated at
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P=P/‘, p ^ <  p " ,  as in Proposition 8); that is,

(1 - v ( ^ ) ) [ ( / /^ - / f.GZ )-p ;* ( /yZ - /CGI ) - y ^ ( l  +7i +m)[$^(t1H - t ]L)

+(1 -p  “){tCGH - t CGL)\ - rA ]> F {i;£).

Furthermore, it can be shown that the expected net benefit function (given by 

inequalities (23) and (24)) is continuous at p = p t h a t  is,10

l0The proof of the continuity of the expected net benefit function at P = P ”  is as 
follows. As demonstrated in Proposition 3, subcase 3.2, taxpayers choose to communicate 

or depending upon whether v( ), the probability that the practitioner detects an 
incorrect low message, is less than, greater than, or equal to v(<^)/y/ ̂  p. It was also

demonstrated that under the conditions specified in subcase 3.2, there exists a unique P ” ,P " >  p ”  
such that

v( $  = | p -p,“ >

where p y"  is the critical value which makes taxpayers indifferent between communicating 
Rr or Rfl.

Multiplying the condition above by -1 and adding 1 to both sides yields the 
following:

______________________(1 - -(F(Cfl) -F( c£))______________________

(r/ff-rccL)-Y'’(l+7i+m)[(rcc//-rccI)+p;*(r;W-rccfl)]-(l-Y,’(l+7t+m))^*(r/L-'cĈ -Y,’4

or, restated,
[1 - v « £ )]  ■ [(t,H- tC0L ) + m ) [ ( t CGH-tCGL)+$';1"(t,H-tCGH)]~

(1 - y '( 1 + *  + m)) P* (tjL ~tcaL)-ypA ] -F (C £)

= ( l - p * ) ( r , f f - f c c f l)-F (C * ).

Substituting the above into inequality (24) and simplifying gives (C.3 8). Thus, the 

expected net benefit function is continuous at p =p^\
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A ( TL | H, p =p ”  R£, R ' it) = A ( TL \ H, p =p R * t ). (C.38)

Thus, taxpayers having beliefs p ^ < p < p ”  hire and communicate r  whereas those

having beliefs p **< p< p^ hire and communicate R^.

Finally, in contrast with Proposition 8, full hiring may occur when both (40) and 

(50) hold such that p^=o and p ^ = i.

Q.E.D.

Proposition 10:

This proof follows from Propositions 8 and 9 as well as from taxpayers’ 

communication decisions specified in Proposition 3.

Q.E.D.

Proposition 11:

Once again, the approach to the derivation is identical to that of Propositions 8 and

9.

Q.E.D.

Proposition 12:

This proof follows directly from Proposition 8 and from taxpayers’ communication 

decisions specified in Proposition 3.

Q.E.D.
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APPENDIX D

CONDITIONAL TAX AGENCY EXPECTED TAX REVENUE

Each table presented below provides a breakdown of the tax agency’s expected 

tax revenue for a given class or subclass o f potential equilibrium taxpayer strategies. The 

expected tax revenue function within a class (or subclass) is the summation of all the 

expected payoffs in that table.
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TABLE D.1.1

Tax Agency Expected Tax Revenue — Class 1

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: Hire, Rf  , d=a 0 <  p < 1 p(H)F®  (0 ,1 ))[(1  -v { ^ ))[ tCGL + p ( 0 ,1 ){t,L-tcaL) 

V O  - P ( 0 ,1 ) ) ( 1  +7i +m)(tcaH -tC(.L)

+y',p ( 0 ,1 ) (  1 +7i +m )(//t f - f / i;) - y / ’q ]

H: Hire, R£, R ‘t 
if  d=r

P " < P < 1 ( VI, 1)) v(Q)f; #

H: Hire, r £ , 

r ‘ if  d=r
™'*CG

0 < p < p " P(.H)  ̂ (P  (0 , VI)) v(<^) [f CG/ /  + Y ' P (0, K/) (1 +7i)(f; / /

- tccH) - r c \

L: Hire, r £ , d=a 0  <  p <  1 /7 (I)F (P (0 ,1 ))  [w&t )[tCGL +m m , L - t CGL ) -y  ”C]]

L: Hire, S [ , R ‘ 
if  d=r

p / < p  <  i p(L)F(V( * , l ) ) ( l - w ( ^ ) ) [ ^ - 7 '( l - P (  * ,m ,L  

-tCGL) - y ' q

L: Hire, r £, 

r ‘ if d=r
L.'rc

o < p < p ; /;(I)F (P (0 , *))(1 - H ^ ) ) [ / roZ.+y'P(0, * 1  +7T)(//Z,

- t CGL ) - r c ]

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

2 1 4

TABLE D.1.2

Tax Agency Expected Tax Revenue -- Class 2

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: Hire, R f , d=a o < p  < 1 P(H)FW  (0,1))[(1 - v (^ ) ) [ r ccI  + P (0 ,\){ t ,L -tccL)  

^ ^ (1 -P (0 ,1 )) (1  +7i +m)(tCGH - t CGL) 

+y /’P (0 ,l ) ( l  +TH-m)(tIH - t IL)-y»C]]

H: Hire, r £, R ^  

if  d=r
p " < p < l p (H )F W (V I ,\ )M Q t,H

H: Hire, R f  ,

R i ,  i f d = r

o < p < p " p(H )F (P (0,P7))v(^)[/CG//+ y ' p(0,17)(l +n)(tjH  

- tCGH) - y ‘C]

L: No hire, r ‘ V
I

C
O

.

V
I

o 
c

ea p(L) F(P {c,\))[t,L -y  '(1 -P (c , m t , L - t CGD  -y  ‘C]

L: No hire, r ‘
' lca o < p <  p “ p(L)  F(P (0,a))[rCGZ +y 'P (0 ,a)(l +;r)(/,£ 

- t c o L ) - r c ]

LrHire, r £, d=a P“ < p P(L)F($(a,c))[\v^t )[tCGL +P(a,c)(r7Z,-rCGZ) -y^C ]]

L: Hire, r £, r ^  

if  d=r
P / < P  <P1 p(L)F(  p ( *,c))(l M ^ M , L ~y '(1 "P( 

- 'c a D -  Y'C]

L:Hire, r  ,  r ‘ 

if  d=r
p “ < p < p ; p(L )F (P (a , 3 ) ( 1  -w (^ ))[/ccZ - r  P(a, 3(1 + W ,L
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TABLE D.1.3

Tax Agency Expected Tax Revenue — Class 3a

Strategy of 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue

H:Hire, Rft, d=a o < p < p ; p(H )F (p (0, W ^/J+PC O , W , H - t lv H)]

H: Hire, Rt , d=a P ; < P < 1 p(H )F (P ( *,1))[(1 - v ( ^ ) ) [ /CGI+ P (  * , m , L - t caL)  

V ( 1 “ P( * .! ) ) ( ! +»I ' m W ^ H - t ^ L )  

+ y/’p ( * , l ) ( l  +7T +m)(tIH -t,L )  - y PC\]

H: Hire, R[, R ‘ 
if  d=r

P " < P < 1 p {H )F ^{V I ,\) )v {Q t ,H

H: Hire,

RL „  i f d " r

P ^ < P  < P " P(H) F (P ( *,VI))v^t) [ tCGH ^ ' U  *,VD(1 +n)(t,H 

- tccH)~  y ' q

L: Hire, RL d=a 0 < p < 1 p(L) F(P (0 ,l))[u<^)[/ccL 4 ( 0 , m , L - t ccL) -y"C]]

L: Hire, g t ,
if  d=r

P ^ P ^ l p(L) F{P ( *,1))(1 -w{^))[t,L  -Y '(1 -P ( % m , L  

- tccL) -7'C]

L:Hire, R , R*
L * cc

if  d=r
o < p < p ; p (T )F (P (0 , =$)(1 - w ( ^ ) ) [ /cgZ +y 'P (0 , * 1  * m , L  

- t c o D -  y ' c ]
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TABLE D.1.4

Tax Agency Expected Tax Revenue — Class 3b

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: Hire, R ^ ,  d=a o < p < p ~ p(H) F (p (0, * W c g H + P(0, * W ;H -tCGH)]

H: Hire, R f , or 
if d=a

P ” < P < 1 p{H) ^(P  ( **,*))[(! - v ( « CGI  +P( **,l)(t,L-tCGL) 

+ y '( l  - P (  **,1))(1 +71 +m)(tCGH - t CGL)

+y /’p (  * * , l ) ( l  +7i +m)(tlH - t IL ) - y pC]]

H: Hire, R f  , R ^  f 
if d=r

p ; * < p < i P(H) ^ (P  ( **A))v(.C,r)t,H

L:Hire, R f , d=a o < p < i p (Z )F (P  {0,\))[w{^)[tCGL + p (0 ,l){t,L-tCGL) - y pC ]]

L:Hire, R f , R j  

if  d=r
p ; < p < i P(L)F( p ( *,i))(i - r  '0  -P ( 

-<cgD- r 'C ]

L:Hire, R  r ‘
L  * '* l CG

if d=r
o < p < p ; p{L) F ( p (0, =*)(I -w (^))[ tcaL +Y 'P (0, $(1 +7i)(t,L

- t CGL ) - r c ]
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TABLE D.1.5

Tax Agency Expected Tax Revenue — Class 4a

Strategy of 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue

H: Hire, d=a o < p < p ; p{H)F{p (0 , *))[fCG//+ P (0 ,  ^ tlH -tccH)]

H: Hire, r £ , d=a p ; < p < l p(H) F ( P (  *,1))[(1 ~ v (^ ) ) [ tCGL +P ( *, m , L - t cvL) 

+ y '( l  - P (  *, 1))( 1 +* +m)(tCGH - t CGL) 

n ' P C M K l  +* +mXtIH - t1L ) - y pQ ]

H: Hire, Rt , g '  
if  d=r

P " < P < 1 p {H )F ^ {V I , \ ) )v {Q t ,H

H: Hire, tf£,

RL  i fd = r

P ^ < P  < p " p(H )F(& (*,vi))v(^)[tccH + y‘M  * , v m  

- tccH) - r c \

L: No hire, r ‘
L , l , P ! < P < 1 p(L) F(P (c,\))[t,L -y  ' (1 - P ( c ,\)X l ,L -tcaL) -y 'C]

L: No hire, r ‘
£''cg 0 < P < P i p(L) F (P  (0 ,a m caL +Y 'P ( M O  * m , L  

- tCo L ) - r c ]

L: Hire, r £, d=a P 2 < P  < P 1 p(L) F ( P  (a,c))[w (^)[/CGL 4 (a ,c ) ( t ,L - tCGL) -y»C]\

L: Hire, R[, g ‘ 
if  d=r

p / < p  < P 2 P (L)  F (p  ( *,c))(l - w ( ^ ) ) [ / /  -y  '(1 -P (  *,c))(t,L

- t c o V - y ’Q

L:Hire, R , R !
L  • cc

if  d=r
p “ < p  < p 7: p{L )F W (a ,  $)(1 - w ( y ) [ / c c f n ' P ( f l .  W  + m , L  

- ^ ) - Y ' C ]
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TABLE D.1.6

Tax Agency Expected Tax Revenue — Class 4b

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: Hire, Rfi, d=a o < p < p ; - p(H) F (P (0, * W cgH+P(0, * W ,H - tccH)]

H: Hire, Rf , d=a p ; * < p < i p(H )F(V(  **,1))[(1 - v { ^ ) ) [ tCGL +p( **, 1 ) ( / /  

- tccL)  < y '(l -P (  **, 1))( 1 +7i +m)(tccH - t CGL) 

+y/’p( **, 1)( 1 +7i +m){tIH - t IL) -y PQ ]

H: Hire, r £ , r £  

if  d=r
p ~ < p < i p { H ) F ^ { * * , \ ) ) v ^ t , H

L: No hire, r ‘
•ft p ; < p < i p{L) F(P {c,\))[t,L -y '(1 -P (C,1 ))(t,L-tccL) -y  ‘C]

L: No hire, r ‘ o < p < p i p(L)FW(0,a))[tccL  +y f ( 0 ,a ) ( l  +7i)(r;Z - /ccZ)-y 'C

L: Hire, r £ , d=a p ^ < p  <P2 p(L) F (p (a,c))[w(^)[tCGL 4 ( a ,c ) ( tlL -tCGL) - y ?C]]

L: Hire, * £, R ‘ 
if  d=r

p / ^  p ^  PI p(L)  F(P  ( *,c))(l M < * W , L  -Y '(1 -P ( %c))(t,L

- tCGL ) - r c \

L: Hire, r £, 

r ! if d=r
L'fca

p ^ < p  < p / p{L)F{${a,  W 1  -M £t ))[tCGL + y‘V{a, * 1  +*){ttL 

- t Co L ) - r c ]
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TABLE D.1.7

Tax Agency Expected Tax Revenue — Class 5

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, r ‘H.t, P " < P < 1

H: No hire, r !
ra o < p < p * p (H )  F( p (0,k))[tccH  +y 'P(0,>t)(l 

- lcGh0 -y'C]

H: Hire, r £, d=a P ^ < P  < P " p(H )  F(P (/:,«))[(1 - v ( ^ ) ) [ / rGI +P(A:,«)(//I - / r 6.L) 

+ y '(l -P (* ,« ))( l +7t +m)(tCGH - t C(.L) 

+yp M k ,n ) (  1 +7i - y pC \]

H: Hire, r £, r > 
if  d=r

P " < P  < p ” p W F W i V R n M ^ H

H: Hire, r £,

RL  i fd = r* CO

P ^ < P  < P " p { H ) F ^ { k m ^ ) [ t CGH +y ^ { k , V D { \ ^ ) { t , H  

- t CGH) - y 'q

L: Hire, j?£,d=a 0 < P < 1 p (L )F (P (0 ,1 ))W ^ )[/CGZ +P(0,1 ){.t,L-tcaL) -y PC])

L: Hire, * £, K ‘ 

if  d=r
P ,;< P < 1 P(L) F ( P  ( *,1 ) ) ( 1  - w & M t ' L  -Y '0  -P( * , m , L  

- t c o U - y  ‘Q

L: Hire, r £, 
R j ,  ifd = r

L ' f CG

o < p < p ; p { L ) F { P(0, ^)(1 -w & £))[tCGL +  y 'P (0 , * 1  +n)(t,L 

- t CGL) -y'C]
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TABLE D.1.8
Tax Agency Expected Tax Revenue — Class 6

Strategy of 
Taxpayer

Beliefs Expected Tax Revenue

H: N-> hire, R 'Hit, p ; < P < l p(H )F (V (n ,\))t,H

H: No hire, R '
**•1CO

o < P < P ^ p(H )F( p (0,k)) [tccH+y 'P(0,&)(1 

- tccH)~  y 'Q

H: Hire, Rt , d=a P '„ < P < p -„ p(H )F (P (k,ri))[(1 - v ( ^ ) ) [ tcaL +$(k,ri){tIL - tCGL) 

*1p (1 - P ( ^ « ) ) ( l  +7t +m)(tCGH - tCGL)

+y p P (k, n) ( 1 +7t - / 7Z,) -y p C] ]

H: Hire, Rf  , R ^ f 
if d=r

p " < p  < p " p(H )F (V (V I,n))v(Q t,H

H: Hire, /?£, 

R ‘ if d=r
* CO

p ^ < p  < p " p(H ) F($(k,VI))v((;£)[tCGH + y ' ${k,VI)(\ +n)(t,H  

- t ccH) -y 'C ]

L: No hire, r ‘ P 1 < P < 1 p(L) F (p  {c,\))[t,L -y  '(1 -P (c ,l ) ) ( / ;Z - /CGI )  -y  ‘C]

L: No hire, r J o < P < P “ ^ (Z )F (p (0 ,a ))[fccI +y 'P (0 ,« ) ( l  +n)(tIL - tcaL ) - y iC\

L: Hire, Rt , d=a P “ < P  < P 1 p{L) F (P  {a,c))[w(C,t )[tccL +$(a,c)(tIL -tCGL) - y 'C ] ]

L: Hire, Rt , R ^  
if d=r

p / < p  < P 2 p (L )F (p ( *,c))(l -y  '(1 -P (  *,c)){t,L 

- tCa L ) - r c \

LrHire, R , r ‘
L  L '*CG

if  d=r
p 2 < p  < p 7: p{L)F {p (0, 3)(1  -w {^))[tccL + y 'P (0 , * 1  *n)(t,L

- t c o D - r c }
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TABLE D.1.9

Tax Agency Expected Tax Revenue — Class 7

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, R  '
H.l, P ” < P < 1 p{H )F W {n,\))t,H

H: No hire, R  ‘ o < p < p * p(H )F( p (0,k))[‘CGH+y 'P ( (U A 1 +*)(/,// 

- tCGH )-y'C ]

H: Hire, R ^  d=a < P " p(H) F( p (k,n))[tCGH +m n K ‘,H -tC(1H)]

L: Hire, r £,d=a 0 < P  <1 p(T )F (P  (0,1))[w(^)[/(;gL +P(0,1 K t,L -ta;L) -y 'C }]

L: Hire, R f, R ‘ 
if  d=r

P , ; < P < 1 P(L)F ( p ( *,i))(i M S t W t  -y  '(1 "P( * W t , L  

-tCc D -  y'ci

L: Hire, r £, 

R l  if d=rL'1rc

o < p < p ; p{L)F{P(0 , *))(1 -w(t;f:))[tcaL +y'P (0, * 1  +7i)(// 

-/ccZ)-Y'C]
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TABLE D.1.10

Tax Agency Expected Tax Revenue — Class 8

Strategy of 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, r ‘ P " < P < 1

H: No hire, r ‘
** **CG

0 < P < P « p (H )F (P (0,k))[tCGH+y 'P(0,&)(1 +n){t,H

- tCGH ) - r c \

H: Hire, R (j d=a P ^ < P  < P " p{H) F ( P  (k,n))[tCGH +^(k,n)(tl H -t CCH)]

L: No hire, R '
L J ,

V
I

CO
.

V
I

O 
“-2

CO
. p[L) F (p (c,l))[t,L -y  '(1 -P ( c, 1 ) ) ( / / - / cgL) -y  'C]

L: No hire, R '
L . /(-c o < p < p " p(L)F(P (0 ,a ))[fCGZ +y 'P (0 ,a) ( l  + n)(t,L-tCGL) - y ‘C\

L: Hire, R r  d=a
p ? < p < p ;. p(L) F (P  (a ,c ))[w ^)[ tccL 4 (a ,c ) ( t ,L - tCGL) - y ”C]\

L :  Hire, R f ,  g '  

if d=r
p / < p  < p i p(L )F W  ( *,c))(l -w (& )[t,L  -y  '(1 -P (  %c))(t,L 

-tCGi )  - y ‘C\

L:Hire, R  , R '
* Cti

if  d=r

* 
^

CO.
V

I

CO
.

V
I

CO. p{L)F{P (0 , ^ )(1  - K ^ ) ) [ f CGT n ' P ( 0 ,  $ ( i  

- tc o L )-y ‘c ]
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TABLE D.1.11

T a x  A g e n c y  E x p e c te d  T a x  R e v e n u e  —C la s s  9

Strategy of 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, R  'H.t, P ^ < P < 1 piH )F {^{n ,\))t,H

H: No hire, r  ' o < P < P h p{H)F{ p (0,k))[tCCjH+y 'P(0,A)(1 +:

cgn )  ~ y ic i

H: Hire, Rft d=a p* < p  < p " P(H) F (p (Kn))[tccH 4<,Kn){t,H -t(TH)]

L: No hire, R '
*0 p ; < p < i piP) ^ (P  (* ,!))[',£  -y '( i -P (  * , m , L - t a;L) -y  'q

L: No hire, R '
L'trc o < p < p ; p iL )F ip (0,  m cGL +7 ' P ( 0 ,  3 ( 1  +n)(t,L

- tCGL ) - r c \
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TABLE D.1.12

Tax Agency Expected Tax Revenue --Class 10a

Strategy of 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, R  ' p ; < p < i p{H )F W (n ,\))t,H

H: No hire, R  '
"'*03 o < p < p ^ p{H) F{ p (0,k))[tccH+y 'P (0,*)(1 +: 

- tc c ^ - y 'C ]

H: Hire, R fJ ,d=a p ^ < p s p ; P{H) F( P (k, W CGH+Mk, * (t,H -tccH)\

H: Hire, R f  , d=a ( 3^<P < P " p(H) F (P ( *,«))[(1 - v( ^ ) ) [ / cgJL + p ( *,ri){t,L-tccL) 

+ y '(l -P (  *,«))( 1 +7T +m)(tccH - tc<JL)

+ypP( *,«)(1 +7i +m)(tIH -tjL )  -y PC\]

H: Hire, r £ , R ‘ t 

if d=r
P " < P  < P " p(H )F W (yi,n ))v{Q t,H

H:Hire, Rt , r ‘̂  
if d=r

P ^ < P  < P ^ 7 p(H ) F ( P  ( *,VJ))v(C,£)[tCGH+y '0 (  %VI)(l +ti)(t,H

- t ccH ) - r C ]

L: Hire, R £, d=a o < p  < 1 p(L)F(P (0,l))[w(Q)[/ccL + p(0  ,\) ( t,L - tCGL) - y pC\]

L: Hire, r £ , R ‘f 

if d=r
P , ; < P < 1 p (L )F (p ( *,l))(l -y  ' ( l  -P (  * ,W ,L  

- tc c D -y ’Q

L:Hire, R  , r  !
• ‘"•'ctj

if d=r
o < p < p ; p ( D  F (p  (o,  * x i  +y 'P(°> W

- t c o Q - y 1̂
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TABLE D.1.13

Tax Agency Expected Tax Revenue —Class 10b

Strategy of 
Taxpayer Beliefs Tax Agency Expected Tax Revenue

H: No hire, R  '
M.l, p ; , < p < i p{H )F W {n,\))t,H

H: No hire, R  '
CO o < p < p « p{H) F( p (0,k))[tCGH  +y 'p(0,A)(l +n)(t,H 

- t ccH ) - r C \

H: Hire, R f t , d=a p* < p  < p  “ p(H )F($ (k, * W CGH 4 ( k ,  * W ,H - tcaH)]

H: Hire, r £ , d=a p ” < p  < p ” p(H )F®  ( **,«))[(1 ~ v ^ t ))[tCGL +P( **,«){t,L -t(:(.L 

+1 p{\ - p (  **,«))( 1 +7i +m)(tc(.H - t(X.L)

+y /’p (**,«)( 1 +n +m)(tlH - t lL) -y PC \\

H: Hire, r £ , r ‘ 

if  d=r
p ” < p  < p ^ p { H ) F ^ ^ * ,n ) ) v ^ t)tlH

L: Hire, R f , d=a o < p < i p (L )f ( p ( 0 , l ) M y y  +P(0,1 K t,L -t(:aL) - y pC]

L: Hire, r £ , r ^  

if  d=r
p ; ^ p ^ i P(L) F (p  ( *,1))(1 -w(C£))[/yI  -y '(1 -P ( * ,m ,L  

-tCo L ) - r c \

L: Hire, r £ , 

r > if  d=r
L *,CO

o < p < p ; p (L )F (p (0, m  -w {^))[tCGL +y'P(0, * 1  +n)(t,L 

- tCGL)~  y 'C ]
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TABLE D.1.14

Tax Agency Expected Tax Revenue —Class 11a
Strategy of 

Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, R  ‘ P"„<P<1 p(H )F (V (n ,\))t,H

H: No hire, R. [
HJca 0 < P < P ^ p(H)F(P (0,k))[tCGH+y 'P(0,*)(1 y >C]

H: Hire, r a  d=a P* <P <P^ p(H) F(P (k, J))[tCGH + m  Mt>H~tccH)]

H: Hire, r £ , d=a P^<P <P^ p(H) F(P ( *,h))[(1 - v ( ^ ) ) [ /CGZ +P( *,n){ttL - tccL ) 

V O  -P ( *,«))( 1 +m)(tCGH - tCGL)

+y/’P( *,«)( 1 +7t +m)(tlH - t IL) -y PC\]

H: Hire, R £ , r ‘ 

if  d=r
P"<P < P” p {H )F ^(V I,n ))v ^ L)t,H

H:Hire, R  , r !L
if  d=r

P^<P <P" p(H ) F(P ( *,VI))v&£)[tCGH + y‘H  * iV I)( \  +ii)(t,H 

- tCGH ) - y ic \

L: No hire, r ‘L,tt P I < P < 1 p(L )F (P {c,\))[tjL -y '(1 -p{ c , m iL -tccL) -y  'C]

L: No hire, r J
i.'cc 0 < P < P “ p(L) F{ P (0 ,a))[tCGL +y 'P (0,a)(l +n) (t,L 

~ tc c D - l 'C 1
L: Hire, r £ ,d=a P"<P <P2 p(L) F( P { a ,c ) ) [ ^ t )[tCGL 4 {a ,c ){ t,L -tCGL) -y *>C]]

L: Hire, R[, R ‘ 
if  d=r

p^<p <P2 p(L)F ( P ( ic ))(l -y '(1 -P( *,c)){t,L

- tc o D - r c i

L:Hire, R  , R ‘
L L*tca

if  d=r
P“<P < p / p (L )F (P (a , $)(1 - ^ £»[fCGT +y'P(«, $ 0  

- trrL ) - y ‘C\
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TABLE D.1.15

Tax Agency Expected Tax Revenue —Class l ib

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, R ‘H.l, P ^ < P < 1 p(H )F W (n ,\))t,H

H: No hire, R ! o < p < p * p(H )F (P (0,k))[tCGH+y 'P(0,£)(1 +7  

- tCGH) - y ‘C]

H: Hire, Rft, d=a p ^ < p < p ; * p(H )F (p (k, * W cgH + P(A, * W ,H -tCGH)]

H: Hire, Rt , d=a p ” < p  < p " p(H)F(p (  **,«))[( 1 -v{C,t ))[tccL +P(

-tccL )  + y '(l -P (  **,«))( 1 +n +m){tCGH - tCGL) 

+ypP( **,«)( 1 +7t +m)(tIH - tIL ) - y pC\ ]

H: Hire, * £,
if  d=r

p^ - <p  < p " p W F W i ^ n M ^ t ' H

L: No hire, R* P l ^ P ^ i p(L) F(P ( c , m , L  -y  '(1 -M c,\))(t,L -tCGL) -y  'Q

L: No hire, r ‘
£•'ca o < p < p “ p(L)F( p (0,a))[tcaL+y 'P (0 ,a)(l +7t)(//Z -/ccZ) -y  ‘C)

L: Hire, Rt , d=a p ^ < p  < P 1 p(L) F( p (a ,c ))M Q )[/c6X +p {a,c){t,L-tCGL) -y  ”C]\

L: Hire, Rt , g ‘ 
if  d=r

p / < p  < P 2 P(L) F( p ( *,c))(l ~y '(1 - P (  *,c))(t,L 

-tCoL) -

L:Hire, R  ,  r ‘L *',lcc
if  d=r

P 2 < P  < P / p(L) F( p (a, m  -h i ^ ) ) [ tcaL +y f  (a, * 1  +n)(t,L

-trr.L)~  Y'C]
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TABLE D.1.16

Tax Agency Expected Tax Revenue —Class 12

Strategy of 
Taxpayer Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, r ‘ P " < P < 1
p {H )F ^{V I,\)) t ,H

H: No hire, R  '
*(tg o < p < p j ? p{H )F ^{0 ,V I))[tCGH+y ^ V I ) { \  +n)(t,H 

- tccH) -Y 'C]

L: Hire, R f , d=a 0  < p < 1 p(L) F(P (0,1 ))w((;£)[tCGL +P(0,1 ){t,L -tCGL) - y pC }

L: Hire, R  , R '
ld'*t

if  d=r
p ; < p < l p(L) F(P ( *,1))(1 -w(C/;))[f/I  -y  '(1 -P ( <tW ttL

- (cg l ) - y ‘Q

L:Hire, R  , r !  

if  d=r
o < p < p ; p(L) F (p (0, =$)(1 -w (^ ))[ tCGL +y 'P(0, * 1  +n)(t,L

- t CGL ) - r c ]
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TABLE D.1.17

Tax Agency Expected Tax Revenue --Class 13

Strategy of 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, R  ‘
H ,t,

P " < P < 1 p{H )F(V(VI,\))t,H

H: No hire, r ‘
n J c o o < p < p " P(H )F(P ( 0 ,VI))[‘cGH+y 'P(0,W)(l +*)(/,// 

- tCGH) - y ' q

L: No hire, r ’ P I < P < 1 p(L) F(P (c,\))[t,L -y '(1 - V ( c , \m ,L - tccL) -y  ‘C]

L: No hire, R ‘
^ • 'c c

o < p < p “ p(L)F(p (0,a))[tCGL +y 'P (0 ,a)(l ^ ) { t ,L - t (,;L )-y  >C]

L: Hire, R £ , d=a P " <P p(L)F(p (a,c))[w(t;f:)[t(Xl  +p (a,cK t,L-tcaL) -y^C]]

L: Hire. * £, R  ‘ 
if  d=r

p r<  p < p;. p{L ) F(P ( *,c))(l - w ^ W , L  ~y '(1 -P( * m , L 

-‘ccV-y'Q

L:Hire, R  , r ‘
* CG

if  d=r
p “ < p  < p 7: p(L) F (p  (a, $)(1 -w i& W coL  +y 'P (a, * 1  +n){t,L 

- tCGL ) - y ‘C]

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

230

TABLE D.1.18

Tax Agency Expected Tax Revenue --Class 14

Strategy o f 
Taxpayer

Beliefs Tax Agency’s Expected Tax Revenue

H: No hire, R !H.l, p{H )F W {yi,\))t,H

H: No hire, r ‘ o < p < p " P(H) F( p (0,VI))[tCGH+y 'P(0,F7)(1 + * ) ( / , / /

~tCGH) ~y 'C\

L: No hire, R ‘h%tf p ; < p < i p(L )F (P ( * m t ,L  -y ' ( 1  -P (  *,1 m , L - t CGD - J  ‘Q

L: No hire, R '/•», lca o < p < p ; p (L )F (P (0 , *))[tccL + y 'P (0 , =$(1 +n)(t,L

- tCGL) - r c ]
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APPENDIX E 

CHAPTER 5 PROOFS

Proposition 14:

The existence of an equilibrium requires that the tax agency chooses the level of

investigation e  [ ( ^m, w h i c h  maximizes its expected tax revenue given

taxpayers’ best responses in that class. High and low-type taxpayers, given the tax 

agency’s optimal level of investigation, adopt their respective strategies in class ci’ such 

that their expected tax liability is minimized. The equilibrium further requires that no 

agent has an incentive to alter his or her strategy.

In proving the existence of an equilibrium, it is sufficient to demonstrate that:

( 1 ) ^  is bounded;

(2) For every possible level o f investigation, there always exists a unique optimal

strategy for taxpayers; and

(3) The tax agency’s conditional expected tax revenue function is continuous in C .̂

These conditions are discussed immediately below.

By assumption, the level of investigation is bounded such that e  [0,1] (see

Section 3.4). Defining > 0 and < 1, the level o f investigation d  ̂ which can be

chosen by the tax agency belongs to the "global" interval [C^m,Cŝ ax], the interval over 

which high and low-type taxpayers adopt any one o f the 18 strategies in Table 4.2. The 

lower boundary, t^.m> 0 , exists since any level o f investigation must necessarily be 

greater than or equal to zero. An upper boundary also exists since, as Q  increases, F(d^)
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increases, at an increasing rate, such that beyond some level, say ( ^ u , the fee charged 

by practitioners exceeds the expected benefit from hiring, for all taxpayers. 1 Where 

Cp>C£“, hiring never occurs and taxpayers make their reporting decisions independently

o f Q,. An increase in Q  beyond cannot increase the tax agency’s expected tax

revenue and, thus, represents the upper boundary.

The second condition requires that, for every possible level o f investigation which

can be chosen by the tax agency, i.e., for every ^  e KSjf",£$*“]» there always exists a

unique optimal strategy for taxpayers which is their best response to the chosen level of 

investigation. This strategy is chosen from among one o f the 18 classes o f potential 

equilibrium strategies in Table 4.2. By construction, the existence of an optimal strategy 

must hold given the characteristics o f the Stackelberg equilibrium. The uniqueness follows 

from the results derived in the various propositions in Chapter 4, Section 4.2.

Finally, it must be demonstrated that, for each class, the tax agency’s expected tax 

revenue function is continuous in ^ . Note that if  the continuity result holds for one class,

it holds for all classes since these functions are all defined from the same variables.

To demonstrate continuity, consider the tax agency’s expected tax revenue function 

conditional on high and low-type taxpayers adopting their respective strategies in Class 

13 (see Appendix D, Table D .l). In this class, some low-type taxpayers hire practitioners, 

communicate r £, and their message is accepted with probability w (^ ) .  Taxpayers

adopting this strategy hold beliefs p“ < p < p£. Conditional on this strategy, the tax 

agency’s expected tax revenue is

p(L)F(p (a,c)) w(i;£)[tCGL +$(a,c)(t/L -tCGL) -y ?C], (E.1)

where /r(p (a,c)) is the proportion o f low-type taxpayers who hire practitioners, w ( ^ )  is

'Recall from Section 3.4 that F (l) = oo.
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the probability that the tax practitioner correctly accepts the message R^, and p (a?c) is

the conditional mean over the interval (a,c). By assumption, w (^ )  is continuous in £ .

Furthermore, the critical values p" and p* vary with ^  and, thus, F(P (a,c)) and p (a ,c)

also vary with Q . Since by assumption, the distribution over taxpayers’ beliefs P is

continuous, F(fi (a ,c ))  an d  p  (a ,c )  are also continuous. Since these are the only three 

components which vary with (E .l) above is continuous in the level o f investigation. 

Since the sum of two or more continuous functions is also continuous, the expected tax 

revenue function in that class is continuous in This result holds for all classes.

Consequently, an equilibrium exists given that the three conditions above are 

satisfied. It should be noted, however, that since the tax agency’s expected tax revenue 

function is not necessarily monotone, there may exist more than one level o f investigation 

which maximizes its expected tax revenue. Given this occurrence, the tax agency has a 

choice over the class of taxpayer equilibrium strategies which it can induce. However, 

since it selects only one level o f investigation and since this level is observed by all 

agents, only one class of taxpayer strategies exists in equilibrium.

Q.E.D.
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