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Herzen bedanken. Insbesondere Adrian, Christopher, Henning, Kim, Maria, Regina, Rey, Steffie,
Vanessa und Yuri haben meine Promotionszeit durch viele gemeinsame Erlebnisse, Gespräche in
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I. Introduction

Strategic interactions between economic agents are deeply rooted in many economic contexts

(Gibbons 1992). In the context of taxation, such interactions arise frequently—most prominently

between taxpayers and tax authorities, whose incentives are often fundamentally misaligned.

While tax payments reduce private wealth, they simultaneously increase tax revenues to finance

public expenditures. This inherent tension creates adversarial dynamics shaping taxpayer

and tax authority behavior (Slemrod 2019), and prior theoretical analyses have covered both

individual and corporate taxpayers (e.g., Graetz et al. 1986, Reineke et al. 2025). For corporate

taxpayers, however, the role of internal and external agents in shaping tax outcomes remains

under-investigated. This stands in contrast to growing empirical evidence of individual agents’

material impact on corporate tax outcomes (e.g., Belnap et al. 2024, Li and Okafor 2024), their

relevance in practice (Niemann and Sailer 2023), and the rising specialization within the corporate

tax function (Brühne and Schanz 2022, Giese et al. 2025). Therefore, this dissertation adopts a

strategic perspective and theoretically investigates interactions among different economic agents

both within and between the corporate tax function and tax enforcement.

Building this perspective requires a clear view of the organizational setting in which these

interactions occur. In its narrow sense, the corporate tax function encompasses all activities

performed by the tax department, including tax compliance and tax planning (Feller and Schanz

2017). For the purpose of this dissertation, tax compliance includes the act of reporting and pay-

ing taxes in accordance with tax laws (Boll 2014), including efforts to comply under conditions of

legal uncertainty. Tax planning refers to intentional efforts made to reduce tax payments (Wilde

and Wilson 2018), focusing here on legal strategies that may potentially be aggressive. Both

tax compliance and tax planning activities can give rise to tax risk, which is uncertainty about
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future tax outcomes (Neuman et al. 2020). Tax risk management has recently gained prominence

as a distinct yet interdependent activity alongside tax compliance and planning (Brühne and

Schanz 2022). To carry out these activities, firms increasingly involve a broader set of internal

and external agents beyond the traditional tax department.1 Therefore, this dissertation adopts

a broader understanding of the corporate tax function encompassing all agents who engage in

tax-related activities on behalf of firms. These agents operate within increasingly structured

environments that include procedural frameworks and technology tools that can empower or

constrain certain activities, depending on their design and use. Importantly, the corporate tax

function does not operate in isolation but interacts with tax enforcement, which significantly

influences corporate tax risk exposure.

Tax enforcement takes place at various stages, beginning with tax audits and potentially

continuing into tax disputes, which can arise in the aftermath of audits. Both stages can occur

in national and international contexts. Similar to the corporate tax function, enforcement

agents operate within structured institutional settings rather than in isolation. Their actions are

embedded in procedural frameworks and supported or constrained by coordination mechanisms

and technological tools that shape enforcement outcomes. While empirical evidence on (modern)

enforcement tools and their effects is emerging (Eberhartinger et al. 2022, Kobilov 2025), it

remains limited. Amid tightening fiscal constraints and limited tax authority budgets (Nessa et al.

2020), forward-looking theoretical predictions become increasingly important to understand

how evolving enforcement tools can enhance efficient revenue collection. This also requires

considering how firms strategically respond, including the novel strategies they adopt in reaction

to these enforcement tools.

1In accordance with prevailing academic conventions, I use “firm” to refer to the entity in general but retain the
term “corporate” in standard expressions such as “corporate tax planning” or “corporate tax function”. This
reflects standard phrasing rather than a strict legal distinction (see, e.g., Feller and Schanz 2017, Brühne and
Schanz 2022).
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The four studies of this dissertation by Dyck (A)2, Dyck, Kourouxous and Lorenz (B)3, and

Dyck, Lorenz and Sureth-Sloane ((C)4 and (D)5), are embedded in the unified context of offering

strategic perspectives on different interactions within and between the corporate tax function and

tax enforcement. All studies employ game-theoretic models to examine these interactions and

include at least one strategic agent on both the corporate and the enforcement sides. In study

(A), I highlight the role of boards of directors in managing tax risk by establishing procedures

to oversee or encourage tax managers’ planning activities. Thus, these agents jointly shape

corporate tax planning, and I examine how policy-driven enforcement instruments (additional

staffing or specialization and improving tax audit technologies) affect corporate tax planning

and tax audit efficiency. Study (B) puts even greater emphasis on the strategic interactions on

the enforcement side. We consider cross-border enforcement interactions by introducing tax

authorities and their respective national auditors alongside a multinational firm. The analysis

focuses on the institutional conditions under which joint tax audits arise and how the existence

of joint tax audits as a coordinated enforcement instrument used by authorities affects tax audit

efficiency.

While (A) and (B) take a deeper look at the enforcement side by examining national and

international instruments to improve tax audit efficiency, (C) and (D) shift the focus toward the

corporate tax function, emphasizing internal dynamics in the context of tax disputes. Study (C)

scrutinizes the important role of external controversy experts, specialists consulted by firms

in tax disputes, who strategically prepare and present information to persuade tax authorities.

Specifically, we analyze the interdependent effects of two corporate practices to manage tax

disputes, the use of controversy experts and tax technology for internal information provision,

on tax planning efforts and corporate tax outcomes. Study (D) also focuses on practices to deal

2Dyck, Daniel. Corporate Tax Planning and Enforcement. TRR 266 Accounting for Transparency Working Paper
Series No. 186, http://dx.doi.org/10.2139/ssrn.5186857.

3Dyck, Daniel, Kourouxous, Thomas & Lorenz, Johannes. An Economic Analysis of Joint Tax Audits. Working
Paper.

4Dyck, Daniel, Lorenz, Johannes & Sureth-Sloane, Caren. Tax Disputes – The Role of Technology and Controversy
Expertise. TRR 266 Accounting for Transparency Working Paper Series No. 101, WU International Taxation
Research Paper Series No. 2022-11, http://dx.doi.org/10.2139/ssrn.4214449.

5Dyck, Daniel, Lorenz, Johannes & Sureth-Sloane, Caren. Sloppiness in Tax Disputes – How to Prevent Litigation?.
Working Paper.
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with tax disputes, but considers a more compliance-based view of the corporate tax function.

We examine whether and to what extent internal monitoring experts and improving documenta-

tion can mitigate sloppiness—the inaccurate preparation of supporting information during tax

disputes—and thereby prevent litigation. Taken together, all studies illuminate novel strategic

interactions in the corporate tax environment. The timing of strategic decisions on the enforce-

ment side progressively moves later in the sequence from auditing decisions in (A) to litigation

decisions in (D), with (B), (C), and (D) including aspects of tax disputes. The following Figure

depicts all strategic agents considered in this dissertation.

Figure. Strategic agents in the corporate tax function and tax enforcement in this dissertation

Corporate Tax Function

Board of Directors

Tax Manager

Monitoring Expert

Controversy Manager

Firm (Corporation)

Tax Enforcement

Tax Authority

Tax Auditor

High-tax country

Tax Authority

Tax Auditor

Low-tax country

The motivation in (A) to examine how different national tax enforcement instruments affect

corporate tax planning and tax audit efficiency is grounded in growing concerns over substantial

tax revenue losses due to risky corporate tax planning strategies (Heckemeyer and Overesch

2017, Riedel 2018). In response, policymakers increasingly rely on two prominent instruments.

First, they introduce and enhance data-driven tax audit technologies, which provide auditors

with additional information to assess risky corporate tax positions and planning strategies

(Eberhartinger et al. 2022, OECD 2023). Second, they strengthen the human component of
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enforcement by increasing enforcement staff or enhancing their specialization (De Simone et al.

2023, Blaufus et al. 2025). I refer to this instrument as “strengthening tax enforcement”. At the

same time, boards of directors are increasingly investing in TCFs (Tax Control Frameworks)

as a governance tool to manage tax planning risks and reduce their exposure to enforcement.

Since TCF investments are voluntary and vary across firms (Blaufus et al. 2023), they may either

restrict undesired or facilitate desired risky tax planning. Correspondingly, the empirical literature

provides mixed evidence on the role this governance tool might play in shaping corporate tax

outcomes (e.g., Blaufus et al. 2023, Siglé et al. 2024). Ignoring this governance tool can lead to

incomplete predictions about the efficiency implications of policy instruments.

(A) builds on a model with three strategic players: a board of directors, a tax manager, and

a tax auditor. The board decides whether to invest in TCF quality upfront, weighing the costs

and benefits of tax planning. The privately informed tax manager has incentives to implement a

risky tax planning strategy, which requires costly effort and becomes harder with higher TCF

quality. The tax auditor observes a tax report and receives a signal from the tax audit technology,

based on which she decides whether to conduct a costly in-depth audit that fully reveals the

underlying tax conditions. Strengthening tax enforcement is modeled as a reduction in audit

costs, while improved audit technology is modeled as providing more informative signals about

the implementation of a risky tax planning strategy, though it still requires an in-depth audit for

verification. Tax audit efficiency is measured by the probability of auditing a risky tax planning

strategy and the probability that such a strategy results in lost tax revenues.

The results in (A) show that strengthening tax enforcement consistently increases the audit

probability of a risky tax planning strategy, thereby deterring the tax manager’s planning effort.

These effects have opposing implications for the board’s tax risk exposure and thus its TCF

investment, and I identify conditions under which TCF investment may decline. Nevertheless,

the impact on tax planning effort dominates, such that corporate tax planning and, in turn, lost

tax revenues consistently decrease. The results for the impact of improving audit technology

quality critically depend on the strength of tax enforcement. Intuitively, although improved audit

technology provides more informative signals, its positive effect on both efficiency measures is
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not automatic but depends on the tax auditor’s willingness to act on the information. When the

strength of tax enforcement is low, improved technology increases audit incentives and deters

corporate tax planning, thereby enhancing audit efficiency. By contrast, when this strength is

high, improved technology crowds out audit incentives. This leads to an increase in corporate tax

planning and, ultimately, a reduction in tax audit efficiency. Notably, corporate tax planning may

rise in response to technology improvements, especially among tax aggressive firms, underscoring

that audit technologies can produce unintended consequences when auditors behave strategically.

In light of the overarching objective of this dissertation, the results in (A) underscore the need

to account for 1) strategic enforcement agents when evaluating enforcement instruments and

2) firm-level heterogeneity that arises from disentangling boards’ and tax managers’ impact on

corporate tax planning. In doing so, the study contributes to the strategic tax audit literature

and sheds light on the “black box” of corporate tax planning. (A) also connects to governance

research by showing that, unlike traditional accounting controls, a TCF may be employed not

only to constrain but also to facilitate tax planning. Further, (A) introduces tax audit technology

as a previously unexplored enforcement instrument in similar manager-auditor interactions in

the financial accounting sphere.

Study (B) examines under what circumstances tax authorities use joint tax audits as a coordi-

nated enforcement tool in cross-border transactions of a multinational firm and how such audits

affect two key economic outcomes: the firm’s expected tax payments and tax audit efficiency.

Joint tax audits, where at least two tax authorities collaboratively audit transactions of a firm,

have gained prominence in the international tax policy debate and are seen as a response to

inconsistent applications of tax rules across jurisdictions, often resulting in double taxation.

Several factors, including the complexity of cross-border tax transactions, unharmonized rules

and tax competition drive these inconsistent applications (Rathke et al. 2020, Diller et al. 2025).

Traditional instruments to prevent inconsistent applications and to address double taxation, such

as Advance Pricing Agreements (APAs) or Mutual Agreement Procedures (MAPs), are often

considered costly and time-consuming (OECD 2019). Despite policymakers’ growing interest

and early evidence from pilot projects suggesting their potential to prevent double taxation and
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improve timeliness (Braun et al. 2020), little is known about the institutional characteristics

that determine the circumstances under which joint audits are expected to arise. In addition,

the economic effects are not-well understood, particularly when considering that joint audits

typically require higher administrative costs than national audits.

The model in (B) features a multinational firm that can report income to the tax authority

in a low-tax or high-tax country, tax authorities’ joint audit decisions, and, when joint tax

audits are not established, two tax auditors’ national audit decisions. Reporting income to the

low-tax authority can constitute income shifting. After observing where income is reported,

both authorities independently decide whether to opt for a joint audit, which is established only

if both give their consent. While joint audits involve additional coordination costs for both

net-revenue maximizing authorities, joint audits prevent double taxation and avoid authorities’

costs associated with dispute resolution procedures (“inconsistency costs”) when national audits

would lead to double taxation. National tax auditors have implicit incentives to raise tax revenues

but do not internalize the expected inconsistency costs in their decision-making.

Study (B) shows that the occurrence and efficiency of joint tax audits critically depend on

the firm’s residual double taxation risk in the absence of joint audits (e.g., after MAPs or

national litigation). When this risk is low, joint audits are only established if they lower the tax

authorities’ coordination costs and expected inconsistency costs, which is our measure for tax

audit efficiency. Thus, in this case, joint audits are always efficient when implemented. However,

not all efficiency-enhancing joint audits are established because mutual consent is required, and

the low-tax authority may block otherwise efficient audits. By contrast, when the residual double

taxation risk is high, joint audits can occur more often as the firm alters its income-shifting

strategy in anticipation of joint audits. Strikingly, joint audits can then be inefficient, particularly

when the firm prefers them due to lower expected tax payments. In addition, even if joint tax

audits would ultimately be efficient, either tax authority may block those efficient joint audits

when the double taxation risk is high. Our results suggest that cost-sharing arrangements for joint

audits should be tailored to the level of double taxation risk. When the risk is low, reallocating

coordination costs among tax authorities can facilitate efficient joint audits by overcoming
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blocking by the low-tax authority. When the risk is high, involving firms in cost-sharing may

improve audit efficiency, as firms have a strong interest in avoiding double taxation and may be

willing to help cover coordination costs in exchange for greater certainty.

The results in (B) contribute to the overarching objective of the dissertation by underscoring

strategic tensions (1) between tax authorities and their respective national auditors, (2) across

tax authorities due to revenue competition, and (3) between the tax enforcement agents of each

country and firms, the latter reflecting the traditional adversarial interaction. We contribute

to the literature by providing a theoretical analysis of the economic effects of joint tax audits

and their distinct institutional features compared to other dispute prevention and resolution

mechanisms, such as bilateral APAs, or non-tax joint audit arrangements. We show that these

institutional features have important regulatory implications, which are particularly relevant

given the expanding global adoption of joint tax audits.

Study (C) investigates how firms strategically manage tax disputes by analyzing the role

of controversy managers. These are external controversy experts who prepare and present

tax-relevant information to persuade tax authorities in accordance with firms’ interests (e.g.,

Acito and Nessa 2022). As tax authorities increasingly scrutinize firms’ (risky) tax positions, tax

disputes have become a central element of corporate tax strategy and are no longer viewed solely

as a source of risk, but increasingly as a strategic lever to navigate complex tax environments and

unlock value (PwC 2025). Thus, disputes expose firms to tax risk but also offer opportunities

to defend positions and enhance overall tax performance. In parallel, internal tax technology

plays an important role by providing tax managers with detailed information and early warning

signals that help assess and monitor the defensibility of tax positions (Krupa and Mullaney 2025).

However, tax managers may have personal incentives that go beyond simply passing on available

information (Li and Okafor 2024). Summing up, the interdependent effects of controversy

managers and tax technology and their impact on tax managers in shaping tax (dispute) outcomes

have received limited attention.

Study (C) develops a model with three strategic players: a tax manager, a tax authority, and a

potentially present controversy manager. The tax manager exerts tax planning effort given the
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imperfect signal of the firm’s tax technology. This effort can facilitate a low tax report even when

the technology indicates a high tax. A low tax report culminates in a tax dispute. In a tax dispute,

the controversy manager can investigate and develop a substantiated tax opinion to persuade the

tax authority to agree with the tax manager’s initial low report. The tax authority considers this

tax opinion, if provided by the controversy manager, which either supports or refutes the low

report. If no controversy manager is involved, the authority enforces the tax liability based solely

on the initial report.

The results in (C) reveal that the controversy manager plays a dual role in a given dispute.

In her tax reassurance role, she reduces the likelihood of false enforcement leading to tax

overpayment. In her tax planning role, she increases the likelihood that the authority accepts a

lower tax than the underlying conditions would suggest. Both roles operate in an endogenous

dispute stage, where the controversy manager develops a tax opinion to influence the authority’s

enforcement decision. This endogeneity is central, as it creates a feedback effect that encourages

the tax manager to engage in more tax planning. As a result, disputes become more likely, and

the controversy manager effectively “creates her own demand”. On the one hand, this rise in

disputes increases the risk of unfavorable dispute outcomes. On the other hand, it enhances

the chances of securing low final tax payments due to the controversy manager’s reassurance

and planning role in a given dispute. The net effect on unfavorable outcomes depends on the

tax technology. If the technology is of low quality, the rising dispute frequency may dominate,

resulting in more unfavorable outcomes. However, with intermediate or high-quality technology,

she reduces unfavorable outcomes. Finally, we show that tax technology quality can either

increase or decrease the likelihood of securing low final tax payments. Intermediate levels of

technology quality often maximize the controversy manager’s value added for securing those

low payments.

Against the backdrop of the dissertation’s main objective, study (C) theoretically examines

the role of sophisticated controversy experts who try to persuade tax authorities to act in a

firm’s interest. It especially elucidates 1) feedback effects from interactions within the corporate

tax function and 2) the interdependent effect of internal technologies and experts. (C) offers
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a foundation to analyze other phenomena in which persuading agents act subsequent to other

strategic agents. In that vein, we are not aware of other studies that apply Bayesian persuasion

models in a corporate tax setting, nor of work in the broader tax and accounting literature that

considers strategic decisions preceding the persuasion stage. In addition, our model explains

the empirical observation that experts facilitate tax planning (planning role) and compliance

(reassurance role) without assuming these roles. From a regulatory perspective, we also find

initial evidence that private information on the tax authority’s side can particularly counteract the

(presumably aggressive) tax planning role of these experts.

Finally, study (D) examines two corporate practices, improving documentation and involving

internal monitoring experts, to address sloppiness in the preparation of supporting information

during tax disputes and ultimately prevent litigation. (D) is motivated by the increasingly uncer-

tain, complex and compliance-intensive tax environment that corporate tax functions and their

agents face (Brühne and Schanz 2022, Giese et al. 2025). In this context, sloppiness can emerge,

which results in an inaccurate preparation of information. Sloppiness has a factual dimension,

arising from imperfect documentation that hinders the ability to accurately prepare supporting

information, even when there is a willingness to comply. The strategic dimension occurs when

tax managers rationally limit their compliance effort in non-routine disputes, weighing the

associated costs. To address factual sloppiness, firms can improve their documentation quality,

which serves as a key success factor during disputes. In parallel, a non-negligible number of

firms engage internal monitoring experts (e.g., KPMG 2019). These experts offer guidance

beyond the expertise of common tax managers but are themselves strategic agents. Anecdotal

evidence suggests that while their accountability for dispute outcomes may undermine other

managers’ compliance incentives, their presence can also have a disciplining effect. This dual

role, particularly in combination with documentation quality, highlights the need for a theoretical

model to evaluate their impact.

The model in (D) has three players: a tax manager, a potentially involved monitoring expert,

and a tax authority. The setting begins after the tax authority has challenged a tax position,

culminating in a tax dispute. However, no player can predict a potential litigation outcome
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due to legal uncertainty. In response to the authority’s challenge, the tax manager submits a

final tax opinion, which can be sloppy, meaning that it may differ from the tax liability that

would be revealed in adjudication. Without a monitoring expert, the tax opinion’s degree of

sloppiness depends on the tax manager’s compliance effort and the documentation quality. With

a monitoring expert, sloppiness can be further reduced if the expert exerts high dispute resolution

effort. Based on the tax opinion, the authority either settles the dispute or initiates litigation.

Litigation fully reveals whether the tax opinion has been in line with the underlying economic

conditions.

The equilibrium analysis in (D) reveals two key findings. First, if a monitoring expert is

involved, we find that improving low-quality documentation can increase the litigation probability.

The reason is that improving documentation generally crowds out compliance efforts, which

weakens the expert’s dispute resolution incentives for low-quality documentation. The tax

authority rationally incorporates these internal dynamics and more frequently initiates litigation

as a response. Second, we show that the litigation probability can be higher in a tax department

with a monitoring expert because high dispute resolution costs can erode the monitoring expert’s

dispute resolution incentives and thereby increase the litigation probability. Our results imply

that in order to prevent litigation, firms should either rely on high-quality documentation without

involving a monitoring expert or involve a monitoring expert when documentation quality is low.

Concerning the dissertation’s main objective and the contribution to the literature, study (D)

adds a new perspective by highlighting 1) the interdependent effect of internal documentation

and experts in disputes at risk of litigation, 2) the shift in objectives that may occur when internal

experts become part of the corporate tax function, and 3) compliance activities under legal

uncertainty rather than focusing on opportunistic tax planning activities. In that vein, future

research could consider sloppiness as an explanatory factor in other tax reporting and audit

interactions.

In conclusion, this dissertation contributes to research on the strategic interactions among dif-

ferent economic agents both within and between the corporate tax function and tax enforcement.

While prior research often disregards the various agents in and characteristics of the corporate
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tax function, I shed light on this “black box”. Both the motivation and the contribution of each

study, as well as their results, underline the importance of the strategic perspective, which can

reveal unintended consequences of tax policy instruments or corporate practices to deal with

the multifaceted sources of tax risk. The nature of theoretical modeling implies that the validity

of the results crucially depends on the underlying, typically simplistic assumptions about the

agents’ objective functions, their available information, and the institutional setting. While these

assumptions are essential to isolate mechanisms and clarify trade-offs, future research can take

the studies of this dissertation and their assumptions as a starting point such that “analytical tax

research [remains] alive and kicking” (Niemann and Sailer 2023, p. 1149).
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1. Introduction

Numerous empirical studies show that firms engage in tax planning to decrease their tax liabilities

(Hanlon and Heitzman 2010, Wilde and Wilson 2018). Tax planning encompasses a continuum

of strategies, ranging from risk-free tax-favored real activities to risky tax maneuvers (Hanlon

and Heitzman 2010, Blouin 2014). Risky tax planning strategies can result in significant lost tax

revenues for countries (Heckemeyer and Overesch 2017, Riedel 2018), and thus policymakers

worldwide are seeking to improve tax enforcement by targeting these risky strategies (Slemrod

2019). For example, the Inflation Reduction Act of 2022 has allocated about $80 billion to

the U.S. Internal Revenue Service to facilitate improved enforcement (Mehboob 2022, Picchi

2024). However, recent budget cuts have renewed concerns about the agency’s and its auditors’

enforcement abilities (Sholli 2025).

Given the limited resources and national instruments available, two primary instruments are

typically employed to improve tax enforcement. First, data-driven tax audit technologies provide

tax auditors with additional information to assess firms’ (risky) tax positions and tax planning

strategies (Eberhartinger et al. 2022, OECD 2023).1 Second, strengthening tax enforcement—by

increasing enforcement staff (De Simone et al. 2023) or enhancing their specialization (Blaufus et

al. 2025)—improves individual auditors’ capacity to conduct audits, ceteris paribus. While there

is a common understanding that these instruments change external tax enforcement by auditors, it

is less recognized that they also impact firms’ internal tax enforcement through investment in their

Tax Control Framework (TCF).2 In addition, it is unclear how these instruments differentially

affect external and internal tax enforcement.

1Eberhartinger et al. (2022) report that about 90% of the tax authorities in their sample used risk profiling for
tax audit case selection in 2017, which may be one component of a tax audit technology. Countries using
risk-profiling include Austria, Spain, and the United States, with notable exceptions being China, Germany, and
Japan. The interviewed corporate tax specialists in KPMG (2023) respond that 83% of their jurisdictions’ tax
authorities use technology and data to risk assess taxpayers or issues.

2A TCF can be defined as the “entirety of corporate practices implemented by a firm to identify, evaluate, manage,
mitigate, monitor, and control corporate tax risk and to establish a beneficial internal information environment”
(Brühne and Schanz 2022, p. 35). The terms “TCF” (OECD 2016, Blaufus et al. 2023, Siglé et al. 2024), “Tax
Compliance Management System” (Blaufus and Trenn 2018, Schulz and Sureth-Sloane 2024), and “tax risk
management” (Wunder 2009, Brühne and Schanz 2022) are used interchangeably in the literature.
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I employ an economic model to investigate how corporate tax planning, which is the outcome

of investments in a TCF and tax planning effort, and the audit strategy of a tax auditor are affected

by two key policy instruments: the strengthening of tax enforcement and the improvement of the

quality of tax audit technology. In subsequent analyses, I study how the two policy instruments

affect tax audit efficiency.

The study is timely as firms increasingly implement TCFs to manage tax planning risks and

unexpected enforcement outcomes (Brühne and Schanz 2022, Blaufus et al. 2023, Siglé et al.

2024). One key practice, as part of a TCF, is the implementation of a tax risk reporting line from

the tax department to the board of directors, through which the board shapes its desired level of

risky tax planning (Brühne and Schanz 2022, Blaufus et al. 2023). Aside from best practices on

how to establish a TCF (OECD 2016, EY 2023), investments in a TCF are voluntary and vary

across firms (Blaufus et al. 2023), which comports with the reality of varying firm-level costs of

tax planning (Wilde and Wilson 2018). Thus, explicitly considering the TCF’s risk management

function allows for a deeper understanding of heterogeneous corporate tax planning outcomes

and the efficacy of tax policy instruments.3

My model incorporates these features. It involves three strategic players: a board of directors

(it), a tax manager (he), and a tax auditor (she). The board can either invest in TCF quality

upfront to manage its tax risk exposure from risky tax planning or choose a minimum TCF

quality to facilitate risky tax planning. Risky tax planning is conducted by a privately informed

tax manager, who aims to decrease the reported tax. He can exert effort to implement a risky

tax planning strategy, where a higher quality TCF makes implementation more difficult. The

tax auditor observes the tax report and an additional, noisy signal from the tax audit technology.

The signal indicates whether a risky tax planning strategy was implemented and thus whether an

3While theoretical studies neglect the role TCF investments have on corporate tax planning and enforcement,
empirical studies on this interaction do not provide a clear picture. Siglé et al. (2024) find that higher TCF
quality generally increases compliance but can increase intentional noncompliance (i.e., risky tax planning) in
firms with an aggressive tax strategy and a low-quality TCF. Gallemore and Labro (2015) indicate that higher
TCF quality could increase tax planning, as it likely relates to an improved internal information environment.
Armstrong et al. (2015) indicate that a higher TCF quality as an instrument for effective governance might induce
tax planning toward an optimum. These studies view the TCF as a determinant of tax planning. Blaufus et al.
(2023) highlight that the TCF quality depends on the perceived tax audit environment and find that perceived
audit aggressiveness is positively associated with the quality of TCFs but is not associated with devoted tax
planning resources.
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in-depth audit is promising. An in-depth audit is costly for the tax auditor, but perfectly reveals

whether a risky tax planning strategy was implemented.4

In the model, the main factor that determines the strength of tax enforcement is the tax

auditor’s opportunity cost of auditing. For example, this audit cost can change when the number

or expertise of tax auditors in a tax authority changes (Nessa et al. 2020, De Simone et al. 2023,

Blaufus et al. 2025, Kobilov 2025). The decisive driver of the quality of the tax audit technology

is the sophistication of the IT tools and predictive models that condense corporate information

from a variety of sources into a “red flag” or “green flag” (Eberhartinger et al. 2022, OECD

2023). These information sources can include information exchange agreements among tax

authorities (Casi et al. 2020), private country-by-country reports (Joshi 2020, Martini et al. 2025),

or financial statement information (Mills et al. 2010, Bozanic et al. 2017). While strengthening

tax enforcement reduces audit costs, enhanced audit technologies provide better information

to identify risky tax strategies but nevertheless require a tax auditor’s personal judgment in an

in-depth audit. Thus, while independent ex ante, the effects of these instruments on tax audit

efficiency become interlinked when considering strategic audit decisions.5

I show that a strict tax enforcement environment is necessary to elicit the board’s TCF

investment above a minimum quality. Intuitively, the board considers the firm’s costs and benefits

of tax planning. Only in a strict enforcement environment are the expected costs of risky tax

planning extensive, incentivizing the board to restrict a tax manager’s planning effort through the

TCF. In a lenient environment, the board facilitates risky tax planning through minimum TCF

quality. The enforcement environment determines the tax manager’s and tax auditor’s trade-offs.

In a lenient one, the effects of the TCF on the tax planning effort and audit decision are muted,

while in a strict one, the TCF additionally shapes both tax planning effort and the audit decision.

4I focus on large firms that implement risky tax planning strategies and invest in TCFs. These firms are typically
under permanent audit. Thus, in this paper, the tax auditor’s audit decision always refers to an in-depth audit
decision of a tax position.

5I acknowledge that some tax audit technologies aim at improving audit processes of routine tax positions.
However, I exclusively focus on the increasingly prevalent technologies that provide additional information to
identify non-routine, risky positions and strategies. More broadly, the model relates to the interplay between
human judgment and technology, for example, in the financial auditing domain (Samiolo et al. 2024).
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I find that strengthening tax enforcement incentivizes the tax auditor to audit more often.

The reason is that she audits only if the evidence from the tax audit technology is sufficiently

favorable, and strengthening tax enforcement decreases her required evidence to audit. This

creates an enforcement effect on tax planning, which deters the tax manager’s planning effort. In

a strict enforcement environment, the audit probability becomes high enough to elicit the board’s

TCF investment. Then, strengthening tax enforcement further increases the audit probability

and investment incentives (external incentive effect), while the decreasing tax planning effort

decreases investment incentives (internal incentive effect). Which of the effects dominates

depends on how much the enforcement effect deters the tax manager’s planning. Notably, I find

that, when the internal incentive effect is strong and the strength of tax enforcement is high,

strengthening tax enforcement decreases TCF investment. This finding highlights that internal

and external tax enforcement can be strategic substitutes.

Next, I show that the impact of improving the tax audit technology is interlinked with the

strength of tax enforcement. The key reason is that this improvement affects the tax auditor’s

relative importance of type I errors (auditing when no risky tax planning strategy is implemented)

and type II errors (failing to audit a risky tax planning strategy). In particular, when the

strength of tax enforcement is lower, the improvement increases audit incentives. However,

when the strength of tax enforcement is higher, the improvement crowds out audit incentives. In

equilibrium, the tax manager rationally infers the impact on the audit incentives, and he decreases

(increases) tax planning effort if the strength of tax enforcement is sufficiently low (high). This

result is striking on three dimensions. First, audit technology improvement would unambiguously

deter tax planning effort if the auditor was nonstrategic. Second, the implications of technology

improvement for tax planning effort and audit strategy are generally robust to changes in the

enforcement environment. Third, the impact of technology improvement on tax planning effort

determines the impact on overall corporate tax planning, even when TCF investment and tax

planning effort produce opposing effects. Interestingly, an increase in tax planning as a response

to technology improvement is more likely for tax-aggressive firms, suggesting heterogeneous tax

planning responses across firms.
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In additional analyses, I study how strengthening tax enforcement and improving the audit

technology affect tax audit efficiency. Like Blaufus et al. (2024), I use two equilibrium measures

for tax audit efficiency: the audit probability of a risky tax planning strategy and the probability

of lost tax revenues. Across both, my results suggest that strengthening tax enforcement increases

tax audit efficiency. By contrast, I show that improving audit technologies impairs tax audit

efficiency when the strength of tax enforcement is sufficiently high. These results imply that

improving tax audit technologies cannot always serve as a substitute for strengthening tax

enforcement. While conventional wisdom would suggest that improving technologies must be

complemented by sufficient capacities for enforcement staff, I identify a potential downside of

this complementarity: a crowding out of audit incentives. This surprising result underscores the

importance of considering strategic tax auditors when evaluating policy instruments.

I contribute to the literature in three ways. First, I contribute to the literature on strategic tax

audits that examines different determinants and outcomes of tax audits both for individual (e.g.,

Graetz et al. 1986, Beck and Jung 1989, Sansing 1993) and corporate taxpayers (e.g., Mills et al.

2010, De Simone et al. 2013, Diller et al. 2025). One of the studies most closely related to mine

is Sansing (1993). He examines how additional information from a tax audit technology affects

individual taxpayer audits and identifies the optimal quality of the audit technology. While I

model the audit technology similarly, my study differs because it explicitly considers how TCF

investments and tax planning efforts endogenously arise in a corporate taxpayer context. In this

context, I show that the effect of audit technology depends on the strength of tax enforcement,

and that the adverse effect of technology is particularly likely for tax-aggressive firms.

Second, I contribute to the literature on financial misreporting, which is influenced by, among

other things, board oversight (e.g., Laux 2010) and interactions of regulatory enforcement with

internal controls (e.g., Schantl and Wagenhofer 2021) or with strategic auditors (e.g., Shibano

1990, Pae and Yoo 2001). While tax planning efforts (TCF investments) relate to financial

misreporting (investments in internal controls), the tax setting differs in two important ways.

First, the board might want to facilitate risky tax planning through a minimum TCF investment,

as tax planning may increase firm value. Thus, unlike investments in internal controls (e.g.,
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Schantl and Wagenhofer 2025), the board’s TCF investment only occurs when the enforcement

environment is sufficiently strict.6 Second, I consider a strategic tax auditor, which allows me to

additionally study the impact of tax audit technologies as a distinct enforcement instrument.7 I

thus add to Ewert and Wagenhofer (2019) by providing a deeper understanding of the differential

effects of (tax) enforcement instruments.

Finally, I contribute to examining the black box of tax planning. I respond to the call of Dyreng

and Maydew (2018) and show that corporate tax planning is influenced by a tax manager’s

planning effort and the board’s investment in the TCF. This view of corporate tax planning is

consistent with studies that highlight tax managers’ crucial role in tax planning (Armstrong et al.

2012, Feller and Schanz 2017, Belnap et al. 2024, Li and Okafor 2024) and the board’s role in

tax risk management (Donohoe et al. 2014, Armstrong et al. 2015, Beasley et al. 2021, Brühne

and Schanz 2022, Blaufus et al. 2023). Providing a unifying theory that considers all dimensions

of tax planning costs as conceptualized by Wilde and Wilson (2018), I show that corporate tax

planning is a consequence of tax enforcement and its distinct instruments (Hoopes et al. 2012,

Ayers et al. 2019, Nessa et al. 2020, Eberhartinger et al. 2022, De Simone et al. 2023, Reineke

et al. 2025).

2. Model

2.1. Model setup

I employ an economic model with a board of directors (it), a tax manager (he), and a strategic tax

auditor (she), all of whom are risk neutral. The board oversees and manages the firm’s overall

activities. I focus on its role in overseeing and managing the tax manager’s tax planning and

reporting. The firm consists of a deterministic after-tax income µ > 0 from other economic

6Formally, the internal control literature focuses on interior quality levels (see also Pae and Yoo 2001, Patterson
and Smith 2007 and Gao and Zhang 2019). A notable exception is Schantl and Wagenhofer (2021), where a
manager’s investment in internal controls can involve a minimum quality, depending on regulatory standards.
Unlike their paper, I focus on strategic tax enforcement and its role for voluntary TCF investment.

7In most studies analyzing financial misreporting, enforcement is a random technology (Laux and Stocken 2018,
Ewert and Wagenhofer 2019, Schantl and Wagenhofer 2025), with Schantl and Wagenhofer (2020) being a
notable exception studying a strategic regulatory enforcer.
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activities and a representative uncertain tax position, resulting in a low or high tax liability

T ∈ {TL = 0,TH} with equal prior probability Pr(0) = Pr(TH) = 1/2, and TH > 0.8 Like in

Sansing (1993) and McClure (2023), the joint distribution of µ and T is assumed to be arbitrary.

An “uncertain tax position” refers to a tax position whose assessment is subject to inter-

pretation, where it is unclear from observing this position in the tax return how it should be

assessed (De Simone et al. 2013). The tax liability T would reflect the auditor’s assessment

after an in-depth audit, which I refer to as the benchmark tax (similarly, see Martini et al. 2025).

The benchmark tax differs from the true tax, which would be ultimately identified through

adjudication, and captures that there is a wide range of legal tax liabilities.9 Typical examples

include uncertainty about whether an expense qualifies for a tax credit or the deductibility of a

tax expense (Sansing 1993, Mills et al. 2010, De Waegenaere et al. 2015) and which transfer

pricing methods should be applied in an income shifting context, resulting in two point estimates

(Reineke et al. 2023). For expositional convenience, I only focus on the tax consequences of the

uncertain tax position reflected in T .10

Tax planning and investment in a TCF. At time t = 2, the tax manager receives a private

signal τ ∈ {τL = 0,τH} about the benchmark tax. For simplicity, the signal is assumed to

be perfect (i.e., τ = T ). The tax manager must file a tax return, in which he reports the tax

r ∈ {rL = 0,rH} to the tax auditor. If τ = 0, the tax manager can be sure that a report rL = 0

will be accepted by the auditor. Thus, he reports rL = 0 at time t = 3, with the associated cost

being normalized to zero. However, if τ = τH , the tax manager may choose an unobservable tax

planning effort a ∈ (0,1), which increases the probability that a risky tax planning strategy is
8Considering a representative uncertain tax position is for ease of exposition. Typically, there are several

tax positions that must be filed via the tax return (Rhoades 1999, De Simone et al. 2013, McClure 2023).
An alternative interpretation would be that the firm possesses strong facts TL = 0 (a risk-free tax planning
opportunity) or weak facts TH (a risky tax planning opportunity) when claiming the uncertain tax position.

9The setting includes aggressive tax planning but excludes tax evasion. In addition, to avoid an overly complex
model, I assume that the tax manager does not challenge a tax auditor’s audit adjustment to the benchmark tax if
a risky tax planning strategy has been implemented. Analyses of an additional dispute stage can be found, for
example, in Jung (1995), Dyck et al. (2025) and Martini et al. (2025).

10Other studies explicitly consider how pre-tax income or earnings are generated, either before or simultaneously
with the tax planning decision. In Jacob et al. (2019), pre-tax earnings are the uncertain realization of a productive
effort by the CEO, while in Reineke et al. (2025), pre-tax income is the realization of a risky investment. With
respect to these studies, my setting more adequately reflects scenarios where the generation of earnings precedes
tax planning (Chen and Chu 2005, Crocker and Slemrod 2005, Jacob et al. 2019).
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implemented.11 This implementation involves a tax report rL = 0 < τH , in which case the tax

manager obtains a utility benefit normalized to 1. The tax planning effort is privately costly to

the tax manager and involves tax planning implementation costs a2/2. These costs include, for

example, preparing documentation and convincing the board or other tax compliance employees

(Feller and Schanz 2017, Wilde and Wilson 2018, Reineke et al. 2025). Personal costs from an

uncovered risky tax planning strategy are explicitly considered below.

Reasons for the tax manager’s objective may include a (personal) preference for meeting a

targeted low effective tax rate (Armstrong et al. 2012), the tax department being structured as a

profit center (Robinson et al. 2010), or reputational concerns arising from the labor market (Li

and Okafor 2024). I treat the tax manager’s objective as given and focus on the board’s TCF

investment to manage tax risks on behalf of the firm.12 This comports with studies highlighting

tax actors’ personal incentives beyond performance-based contracts (Kohlhase and Wielhouwer

2023, Li and Okafor 2024) and the resulting obstacles of these contracts (Li and Okafor 2024).

The TCF serves as a tool through which the board can set the tone at the top for tax risk

management (Brühne and Schanz 2022, Blaufus et al. 2023), thereby guiding corporate tax

planning toward the desired tax risk level (Armstrong et al. 2015). The board invests in the

TCF with quality q ∈ [0,1) upfront at time t = 1, where the TCF proportionally reduces the

11If the tax manager’s signal is about the current (future) tax liability, he chooses an ex post (ex ante) tax planning
effort as defined by Feller and Schanz (2017). Therefore, I more generally use the term “tax planning effort”
with the limitation that ex ante tax planning is rejected, for example, due to lack of economic substance, while
there are indeed ex ante tax planning strategies that are not rejected and thus lead to lower tax rates in the long
run (Dyreng et al. 2008, Gallemore and Labro 2015, Christensen et al. 2022). Alternatively, one could consider
the implementation of a tax planning strategy and an unobservable effort to sustain the strategy separately
(Reineke et al. 2025). This would more closely relate to a hidden action instead of hidden information game
in the spirit of Shibano (1990). However, to make the function of a TCF as clear as possible and to avoid
making unclear assumptions about how the TCF affects the tax planning effort and the tax auditor’s benefit of
uncovering a tax planning strategy, my model design choice is more adequate.

12Studies that explicitly analyze the role of performance contracts in tax planning or minimization include Chen
and Chu (2005), Crocker and Slemrod (2005), and Jacob et al. (2019). However, these studies neglect other
important features that influence corporate tax outcomes, such as strategic tax auditing decisions and the role
of TCFs. Further, my approach resembles accounting settings that study the role of internal controls, given
managers’ exogenous manipulation incentives (e.g., Schantl and Wagenhofer 2025). While I acknowledge that
there may be interactions between performance-based pay and oversight via internal controls (e.g., Laux 2010,
Kräkel and Schöttner 2024), my model reveals the maximum effect controls might have in a tax setting.
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probability of the implementation of a risky tax planning strategy:

Pr(rL = 0|τH) = (1−q)a. (1)

TCF quality q is observed by the tax manager, but is unobservable to the tax auditor. For example,

the board may establish a tax risk reporting line, through which it is informed about tax planning

strategies and tax risks at regular intervals (Brühne and Schanz 2022, Blaufus et al. 2023). It

might also explicitly assign tax compliance responsibilities to other tax employees (Brühne and

Schanz 2022, Dyck et al. 2025), who internally monitor tax planning strategies. The board’s

main incentive for TCF investment comes from managing the expected corporate costs and

penalties from an uncovered risky tax planning strategy, which are also considered below. For

expositional convenience only, the board is assumed to be benevolent.13

Establishing and maintaining the TCF is costly to the board, which considers costs q2/4. The

costs include opportunity costs of participating in tax risk meetings and costs for hiring tax

consultants to implement the TCF and guarantee its effectiveness. Importantly and unique to the

tax setting, a tax manager’s planning effort may benefit the board if the risky planning strategy is

implemented and persists after the audit decision (e.g., Hoopes et al. 2012). Hence, a minimum

TCF investment to facilitate risky tax planning (i.e., q∗ = 0) might be optimal for the board,

depending on the characteristics of the enforcement environment.

Audit decision. At time t = 4, the tax auditor observes the tax report r, as in traditional

strategic tax audit settings (e.g., Blaufus et al. 2024). In addition, she receives a noisy signal

y about the benchmark tax T from the tax audit technology. The signal may be the output

of comprehensive analyses of past tax return data through IT tools (Eberhartinger et al. 2022,

OECD 2023), information exchange agreements among tax authorities (e.g., Casi et al. 2020), or

financial statement information used by sophisticated tax authorities (Mills et al. 2010, Bozanic

et al. 2017). I formalize the signal similar to Schantl and Wagenhofer (2020) and Sansing

13Generally, the model is agnostic about whether the board is benevolent or considers additional personal incentives
in the TCF investment decision. In the former case, the board’s expected utility equals firm value. In the latter
case, the board’s expected utility captures personal costs from risky tax planning and effort costs.
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(1993) as y = ηT + ε . ε is a standard normally distributed error term, that is, ε ∼ N(0,1), with

probability density function f (ε) and cumulative distribution function F (ε). I interpret a higher

η as enhanced quality of the tax audit technology, because a higher η allows the tax auditor to

better identify whether the signal was obtained from a low or high benchmark tax. While the

signal y is only observed by the auditor, its existence and properties and the date it emerges are

common knowledge.14

Upon observing r and y, the tax auditor decides whether to conduct an in-depth audit of the

uncertain tax position. If she audits, she perfectly reveals and enforces T at time t = 5.15 In

particular, her incentive to audit arises from receiving a personal benefit b > 0 if she uncovers a

risky tax planning strategy rL = 0 < TH . This is because, typically, tax auditors are evaluated

based on the additional tax revenue they generate (Blaufus et al. 2024, Blaufus et al. 2025). An

audit involves (opportunity) costs c ∈ (0,b), which might vary significantly across jurisdictions,

depending on, for example, the total amount of enforcement staff in an agency (Nessa et al.

2020, Kobilov 2025). As the number of enforcement staff increases, an individual tax auditor

is responsible for less firms, all else equal, decreasing her opportunity cost of auditing. In case

the tax auditor does not audit, she accepts the tax report, which comports with similar (tax)

audit settings (e.g., Ewert and Wagenhofer 2019, Blaufus et al. 2024). As I show later, her

audit decision is a threshold decision in which she audits if the signal y exceeds a threshold

ρ ∈ (−∞,∞) and does not audit otherwise.

If the auditor uncovers a risky tax planning strategy, the tax manager and the board incur

additional enforcement-related costs and penalties. For the tax manager, the penalty kM ∈ (0,1)

includes future compliance costs from correcting the tax return or unfavorable career outcomes,

such as turnover while working in the firm or longer employment gaps after exiting the firm (Li

and Okafor 2024). For the board, the costs from an uncovered risky tax planning strategy are

14It is reasonable to assume that corporate taxpayers know the average quality η of the tax audit technology. This
knowledge can come from previous audits, consulting tax advisors, or the expertise within the corporate tax
department. In addition, there are tax authorities that are transparent regarding (parts of) their audit technology
(Eberhartinger et al. 2022).

15The model could be extended to allow for a perfect revelation but imperfect enforcement of T , reflecting that
implemented risky tax planning strategies can be sustained with positive probability. However, the effect of this
modeling choice can be similarly observed in a reduction of board penalties kB.
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twofold. First, the firm has to pay the owed tax liability TH , which decreases its after-tax income.

Second, the board incurs a further penalty kB(TH −TL) = kBTH , which proportionally increases

in the size of the tax planning strategy. kB > 0 captures all firm-specific extra costs, such as

interest or penalty payments associated with the repayment of the tax liability, reputational costs,

consumer backlash, administrative costs from preparing restatements, or legal liability associated

with non-compliance (Graham et al. 2014, Jacob et al. 2019, Neuman et al. 2020, Brühne and

Schanz 2022, Reineke et al. 2025). kB thus captures the heterogeneity in firm-level tax planning

costs identified in the literature (Wilde and Wilson 2018).

Figure 1 summarizes the sequence of events.

Figure 1. Timeline

Nature draws
(benchmark)
tax liability
T ∈ {0,TH}.

t = 0

Board chooses
quality of

Tax Control
Framework q.

t = 1

Tax manager
receives signal
τ = T . If τH ,
tax manager
chooses tax

planning effort a.

Risky tax
planning strategy
is implemented
with probability

(1 − q)a.

t = 2

If risky tax
planning strategy
is implemented,

tax manager
reports rL = 0
and gains one
unit of utility;

otherwise
rH = TH .

t = 3

Signal y about
T from audit
technology

realizes.

Tax auditor
decides whether

to conduct a
costly audit.

t = 4

If tax auditor
conducts an audit,

T is revealed.
If TH > rL is

uncovered, private
benefit b for tax

auditor, additional
costs and penalties

fall on board
TH(1+ kB) and
tax manager kM .

t = 5

2.2. Discussion of assumptions

2.2.1. Tax audit technology

The tax audit technology generates a random signal y drawn from a normal distribution; that

is, y ∼ N(ηT,1), where η > 0 captures the quality of the audit technology. Modeling the tax

audit technology in this way has three benefits. First, the tax auditor’s audit decision becomes

a threshold decision, where she bases the decision on the received evidence. The tax audit

technology either produces a “red flag” (i.e., y > ρ) or a “green flag” (i.e., y ≤ ρ), which

comports with information-based audit decisions that account for auditors’ personal verification

(Sansing 1993, Eberhartinger et al. 2022, Kobilov 2025). Second, the normal distribution has
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the appealing characteristic that it has identical support for the low and high benchmark tax and

that it exhibits the Monotone Likelihood Ratio Property. Due to the continuous distribution, a

unique audit threshold determines the audit decision.16 Third, in line with Sansing (1993), I

assume that enhanced audit technology quality (increase in η) is reflected in a mean-shift of

the normal distribution. This modeling choice has the intuitive feature that, holding ρ fixed

(nonstrategic tax auditor), an increase in η unambiguously increases the audit probability of a

risky tax planning strategy; that is, ∂ (1−F(ρ−ηTH))
∂η

> 0. Alternatively, enhanced audit technology

could reduce the variance of normally distributed signals (Patterson 1993).17 However, the

mean-shift better reflects the purpose of these technologies, which target risky strategies and thus

improve discrimination of tax liabilities rather than estimating exact tax liabilities.

2.2.2. Sequence of events

Like other internal control settings, the board establishes a TCF before the tax manager decides

on his tax planning effort. This assumption reflects that the TCF is typically designed as a

preventive tool to manage tax risks. If the board establishes the TCF simultaneously with the tax

manager’s planning effort, the same equilibrium remains. If the TCF were designed after the

tax manager’s planning effort, the board’s posterior belief and thus TCF quality decision would

be based on a preliminary tax planning report, which resembles other settings with multiple

monitors (e.g., Ewert and Wagenhofer 2019, Schantl and Wagenhofer 2020). However, this

sequence of events would not adequately reflect the purpose of a TCF.

2.2.3. Information and probability structure

I assume that the tax manager’s information about the benchmark tax is perfect (τ = T ). Alter-

natively, suppose that the tax manager’s information is correct with probability Pr(τH |TH) =

Pr(τL|TL) = α ∈ (1/2,1], and the TCF can only identify whether the tax report comports with

16Sansing (1993) considers a logistic distribution with location parameter ηT and scale parameter 1. I use the
familiar normal distribution with continuous support, which has been used in the audit literature (e.g., Newman
and Noel 1989, Patterson 1993) and more recently by Schantl and Wagenhofer (2020). For a more general
characterization of audit technologies inducing a unique audit threshold, see Shibano (1990).

17This modeling choice would create a less intuitive, ambiguous effect on this audit probability in addition to the
prevailing ambiguous impact on the posterior likelihood of auditing Pr(TH |0,ρ;a,q).
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the tax manager’s private information. In that case, the tax manager would still benefit only

from choosing a tax planning effort if the signal is τH . Further, the penalties from revealed

risky tax planning kM and kB would be incurred with probability α (1−F (ρ −ηTH)), which

increases with α . This assumption would weaken the enforcement effect on tax planning and

the external incentive effect for TCF investment, extending the range in which a lenient enforce-

ment environment is obtained. The tax auditor’s audit decision remains a threshold decision,

where her benefit of conducting an audit of rL decreases with the tax manager’s uncertainty:
∂ Pr(TH |0,ρ;a,q)

∂α
> 0. While the players’ equilibrium strategies depend on α , the fundamental

relation of the equilibrium strategies on each other nevertheless persists.

Further, I assume that the low and high tax occur with equal probability (i.e., Pr(TL) =

Pr(TH) = 1/2). Assuming otherwise would affect the players’ equilibrium strategies similar to

the explained effects of a tax manager’s imperfect private information α , and is also used in

other internal control settings (e.g., Schantl and Wagenhofer 2025).

3. Equilibrium

In this section, I establish the equilibrium to examine how strengthening tax enforcement and

improving tax audit technology affect the equilibrium behavior, namely TCF investment, tax

planning effort, and the audit decision. Figure 2 depicts a reduced game tree without dominated

strategies, in which the board’s TCF investment q and tax manager’s planning effort a are

summarized into the probability that a risky tax planning strategy is implemented.

The equilibrium is defined as follows.
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Figure 2. Reduced game tree without dominated strategies
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Definition. An equilibrium consists of the board’s investment in the TCF q ∈ [0,1), the tax

manager’s tax planning effort a ∈ (0,1), and the tax auditor’s audit threshold ρ ∈ (−∞,∞), such

that:

i) The board chooses q to maximize its expected utility, consisting of the expected tax

payments, the expected costs and penalties of an uncovered risky tax planning strategy,

and the costs of TCF investment, given rational conjectures of the tax manager’s planning

effort â and the tax auditor’s audit threshold ρ̂ .

ii) Conditional on τ , the tax manager chooses a to maximize his expected utility, consisting

of the expected personal benefit from an implemented risky tax planning strategy, the

expected penalty from an uncovered risky strategy, and the tax planning costs, given the

board’s TCF investment q and rational conjectures of the auditor’s audit threshold ρ̂ .

iii) Conditional on r and y, the tax auditor conducts an in-depth audit of the uncertain tax

position if her conditionally expected personal benefit of uncovering a risky tax planning

strategy exceeds her audit cost, given rational conjectures of the board’s TCF investment

q̂ and the tax manager’s planning effort â.
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All players’ strategies depend on the conjectures of how the other players behave in equilib-

rium, which is indicated by a hat on the decision variables. The game is solved by backward

induction, starting with the tax auditor’s audit decision, then determining the tax manager’s tax

planning effort, and finally the board’s investment in the TCF. All formal proofs are given in the

Appendix.

3.1. Tax auditor’s audit decision

The tax auditor never audits when the tax manager reports rH , because she obtains a personal

benefit b > c only from uncovering a risky tax planning strategy (i.e., tax manager reports rL but

T = TH). However, upon observing rL = 0 and the signal y from the tax audit technology, she

updates her belief about uncovering a risky tax planning strategy. Conjecturing the board’s TCF

investment q̂ and the tax manager’s planning effort â, an audit is beneficial if

Pr(TH |0,y; â, q̂) b =
(1− q̂)â f (y−ηTH)

(1− q̂)â f (y−ηTH)+ f (y)
b ≥ c. (2)

As mentioned above, the tax auditor’s audit decision is a threshold decision, which can be seen

from how Pr(TH |0,y; â, q̂) changes with respect to y.

Lemma 1. Pr(TH |0,y; â, q̂) strictly increases in y for any q̂ ∈ [0,1) and â ∈ (0,1).

The result in Lemma 1 is due to the Monotone Likelihood Ratio Property and resembles

how the threshold decision is obtained in Sansing (1993) and Schantl and Wagenhofer (2020).

Intuitively, it means that a higher signal y is more indicative of TH > 0 than of TL = 0, conditional

on that rL = 0 was reported. The threshold value ρ ∈ (−∞,∞) is implicitly given by

(1− q̂)â f (ρ −ηTH)

(1− q̂)â f (ρ −ηTH)+ f (ρ)
b = c. (3)

Thus, the tax auditor audits tax report rL = 0 if y > ρ and does not audit if y ≤ ρ . Due to

the assumption c ∈ (0,b), there always exists an interior solution for ρ for any â ∈ (0,1) and

q̂ ∈ [0,1). Also, in line with intuition, the probability of uncovering a risky tax planning strategy
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Pr(TH |0,y; â, q̂) increases with â and decreases with q̂. The latter insight seems to accord with

regulatory proposals encouraging firms to improve their TCF (OECD 2016, Eberhartinger and

Zieser 2021, Siglé et al. 2024). However, these proposals neglect two important aspects that

this study illuminates. First, the characteristics of the tax enforcement environment drive the

decision to invest in the TCF. Second, the audit decision is influenced by the indirect effects of an

investment in the TCF and the tax planning effort on the conditional probability of uncovering a

risky tax planning strategy. Both aspects are crucial for an overall assessment of these regulatory

proposals and other instruments aimed at improving tax audit efficiency.

3.2. Tax manager’s tax planning effort

The tax manager always reports rL = 0 if his signal indicates a low benchmark tax τL = 0. If

his signal is τH , he has a tax planning incentive and can obtain one unit of utility if the risky tax

planning strategy is implemented, which occurs with probability (1−q)a. However, if the risky

strategy is implemented and the tax auditor audits, the tax manager incurs a penalty kM ∈ (0,1),

which occurs with conjectured probability (1−q)a(1−F(ρ̂ −ηTH)). Overall, conditional on

τH , the tax manager chooses the optimal tax planning effort solving:

max
a

(1−q)a− (1−q)a(1−F(ρ̂ −ηTH))kM −a2/2 . (4)

The tax manager’s optimal tax planning effort is thus

a = (1−q)(1− (1−F(ρ̂ −ηTH))kM). (5)

Observe that the upper bound for kM ensures that the optimal tax planning effort is always

interior. Holding ρ̂ fixed, the tax planning effort decreases in q, since an enhanced TCF decreases

the likelihood that a risky tax planning strategy is implemented. I refer to this as the internal

control effect on tax planning. In addition, holding q fixed, the tax planning effort decreases

with the audit probability of a risky tax planning strategy, which I subsequently refer to as the

enforcement effect on tax planning. Policymakers typically focus on how policy instruments
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affect the enforcement effect on tax planning without considering the internal control effect.

I scrutinize this additional interaction.

3.3. Board’s investment in the Tax Control Framework

Given the board’s ex ante information about the benchmark tax and conjecturing the tax planning

effort â and the audit threshold ρ̂ , the board maximizes its expected utility by choosing the

optimal quality of the TCF q. An increase in the TCF quality decreases the probability that a risky

tax planning strategy is implemented. This results in an increase in expected tax payments and

respectively decreases the board’s expected utility, because an implemented risky tax planning

strategy which remains unaudited improves the firm’s financial performance. This disadvantage

of increasing the TCF quality is reflected in 1
2 (1− (1−q) â)TH . However, a higher quality TCF

has the advantage that it decreases the expected corporate costs and penalties from an uncovered

risky tax planning strategy, which is reflected in 1
2 (1−q) â(1−F (ρ̂ −ηTH))TH

(
1+ kB). This

trade-off emphasizes the well-known notion that tax planning has costs and benefits (e.g.,

Armstrong et al. 2015) and that the board uses the TCF to manage tax risk (Brühne and Schanz

2022, Blaufus et al. 2023). Overall, the board solves

max
q

µ − 1
2

TH
(
(1− (1−q)â)+(1−F(ρ̂ −ηTH))(1−q)â(1+ kB)

)
−q2/4. (6)

The board’s optimal investment is thus

q = max
{

0,TH â
(
(1−F(ρ̂ −ηTH))(1+ kB)−1

)}
. (7)

For an investment in the TCF to occur (i.e., q > 0), the board’s expected benefit from risky

tax planning needs to be sufficiently low compared to the expected costs and penalties, so that

(1−F (ρ̂ −ηTH))
(
1+ kB)−1 > 0. Only then will the tax planning effort and the resulting tax

risk exceed the level the board will accept. The next observation emphasizes the importance of

this condition for the board’s investment in the TCF.

Observation. The board invests in the TCF if (1−F (ρ̂ −ηTH))
(
1+ kB)−1 ≡ ω (ρ̂)> 0.
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The observation can be observed straightforwardly from equation (7). It implies that two

firms facing an identical enforcement environment, represented by the audit probability of a

risky tax planning strategy 1−F(ρ̂ −ηTH), can have heterogeneous TCF investments due to the

heterogeneity in the firm-specific costs of uncovered tax planning kB. When ω (ρ̂)> 0, observe

that, holding â fixed, a higher audit probability incentivizes more TCF investment. I will refer to

this as the external incentive effect on TCF investment. Further, holding ρ̂ fixed, a higher tax

planning effort â also increases the board’s TCF investment. I will refer to this as the internal

incentive effect. Conversely, if ω (ρ̂) ≤ 0, the board would select a minimum quality for the

TCF (i.e., q = 0) to facilitate risky tax planning effort by the tax manager.

3.4. Unique equilibrium

Next I establish the properties of the equilibrium. The theorem states the optimal strategies,

enforcing all conjectures (q̂ = q, â = a, ρ̂ = ρ).

Theorem 1. When the tax enforcement environment is lenient with ω (ρ∗) ≤ 0 or strict with

ω (ρ∗)> 0 and kB ≤ k
B
, the equilibrium entails the following strategies.

i) The board invests in the TCF with quality

q∗ =


0, ω (ρ∗)≤ 0

THγ(ρ∗)ω(ρ∗)
1+THγ(ρ∗)ω(ρ∗) , ω (ρ∗)> 0.

ii) Conditional on τH , the tax manager chooses a tax planning effort

a∗ =


γ (ρ∗) , ω (ρ∗)≤ 0

γ(ρ∗)
1+THγ(ρ∗)ω(ρ∗) , ω (ρ∗)> 0.
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iii) If the tax auditor observes rH in the tax return, she does not audit. Otherwise she audits if

y > ρ∗, where ρ∗ ∈ (−∞,∞) is implicitly defined by

0 =


1

1+ 1
γ(ρ∗)

f (ρ∗)
f (ρ∗−ηTH )

b− c, ω (ρ∗)≤ 0

1

1+ [1+TH γ(ρ∗)ω(ρ∗)]2
γ(ρ∗)

f (ρ∗)
f (ρ∗−ηTH )

b− c, ω (ρ∗)> 0.

The terms used in the theorem are defined as

ω (ρ∗)≡ (1−F(ρ∗−ηTH))(1+ kB)−1,

γ(ρ∗)≡ 1− (1−F (ρ∗−ηTH))kM,

k
B
≡ 1+THγ (ρ∗)F (ρ∗−ηTH)

THγ (ρ∗) [1−F (ρ∗−ηTH)]
.

Theorem 1 shows that the equilibrium crucially depends on whether the board has an incentive

to invest in the TCF. When the enforcement environment is lenient (strict), this induces a

minimum TCF investment q = 0 (a positive TCF investment q > 0). The upper bound on the

penalties k
B

reasonably describes a setting of risky legal tax planning rather than illegal tax

evasion, and ensures a unique solution in the strict enforcement environment.

The strength of tax enforcement, captured in the tax auditor’s opportunity cost of an audit c,

directly influences ω (ρ∗) and thus has an important role for which enforcement environment

applies. Suppose for example that c is exorbitantly high (c → b). Then auditing never occurs

(F (ρ∗−ηTH)→ 1), and the board has no incentive to invest more than the minimum quality,

independent of the size of kB, as long as kB is finite. Likewise, suppose that auditing is costless

(c → 0), and thus the auditor would always audit a low report (F (ρ∗−ηTH)→ 0). Then, even

if kB is very small, the board would invest in the TCF. Thus, there always exists a critical value

cω ∈ (0,b) for any finite kB that induces a change in the enforcement environment. The following

lemma summarizes the result.
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Lemma 2. For any finite kB > 0, there exists a threshold value cω ∈ (0,b), such that, if c ≥ cω ,

the enforcement environment is lenient, and if c < cω , the enforcement environment is strict. cω

is implicitly defined by ω (ρ∗ (cω)) = 0 and strictly increases in kB.

Lemma 2 implies that regulators can create an environment for any firm where the board

invests in the TCF by, for example, increasing the amount or expertise of enforcement personnel

and thus reducing a tax auditor’s audit cost c. This result comports with recent survey and

empirical evidence (Blaufus et al. 2023, EY 2023), which describes that tax audits are perceived

as more aggressive and boards react by investing in the firm’s TCF.

From a policymaker perspective, it is essential to understand how strengthening tax enforce-

ment and enhancing the quality of tax audit technology affect the equilibrium strategies and

important economic outcomes. The outcomes I consider are the corporate tax planning probabil-

ity CT P, the audit probability of a risky tax planning strategy AP, and the probability of lost tax

revenues for the tax authority LT R. These outcomes are given by

CT P∗ =
1
2
+

1
2
(1−q∗)a∗, (8)

AP∗ = 1−F (ρ∗−ηTH) , (9)

LT R∗ =
1
2
(1−q∗)a∗F (ρ∗−ηTH) . (10)

As CT P directly depends on the board’s TCF quality investment and the tax manager’s tax

planning effort, it represents an important corporate outcome encompassing risk-free tax planning

with probability Pr(TL) = 1/2 and risky tax planning with probability Pr(TH) =
1
2 (1−q∗)a∗.

Further, I interpret AP and LT R as fundamental measures for tax audit efficiency (Blaufus et al.

2024), which directly depend on the tax auditor’s audit threshold.
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4. Results

4.1. Strengthening tax enforcement

In this section, I show how strengthening tax enforcement affects the equilibrium strategies,

which arises when the tax auditor’s audit cost c decreases. Policymakers can achieve decreasing

audit costs, for example, by employing additional enforcement staff or increasing the expertise

of tax auditors through training courses.

Proposition 1. Strengthening tax enforcement (a decrease of c) has the following effects:

(i) In a lenient enforcement environment (c > cω ), the board’s investment in the TCF is

unaffected. In a strict enforcement environment (c < cω ), there exist threshold values

k
M ∈ (1/2,1) and cq

c ∈ (0,cω) such that:

a) If the tax manager’s penalty is small kM < k
M

, the board’s investment in the TCF

strictly increases (q∗ strictly increases);

b) If the tax manager’s penalty is large kM > k
M

, the investment strictly increases (q∗

strictly increases) if the strength of tax enforcement is relatively low (c > cq
c), and the

investment strictly decreases (q∗ strictly decreases) if the strength of tax enforcement

is relatively high (c < cq
c);

(ii) The tax manager engages in less tax planning (a∗ strictly decreases);

(iii) The tax auditor audits the uncertain tax position more often when she observes rL = 0 (ρ∗

strictly decreases).

Proposition 1 (ii) and (iii) yield intuitive results. Upon observing rL = 0, the tax auditor audits

the uncertain tax position for signals from the audit technology y ≥ ρ∗. When the audit cost

c decreases, her expected benefit of auditing exceeds the costs for more signals, decreasing

her required evidence to audit ρ∗. As a result, the audit probability of a risky tax planning

strategy and thus the tax manager’s expected penalty kM increases. This enforcement effect
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unambiguously deters his tax planning effort, independent of whether the internal control effect

is muted or not.

The effect of strengthening tax enforcement on TCF investment is more intricate and depends

on the enforcement environment. This is visible in the equilibrium condition:

q∗ = TH a∗︸︷︷︸
Internal incentive

effect

(
(1−F (ρ∗−ηTH))

(
1+ kB)−1

)︸ ︷︷ ︸
External incentive effect

. (11)

Proposition 1 (i) establishes that the board’s investment in the TCF remains unaffected in a

lenient enforcement environment (c > cω ). The reason is that the external incentive effect is

negative, implying that the board wants to facilitate risky tax planning through a minimum TCF

quality q∗ = 0. Even though strengthening tax enforcement also fosters the external incentive

effect in a lenient enforcement environment and thus the board’s tax planning benefits decrease,

the decreasing benefits are yet insufficient to incentivize a TCF investment.

In a strict enforcement environment (c < cω ), the external incentive effect turns positive and

induces TCF investment. Two countervailing effects determine the impact of strengthening tax

enforcement: First, for a given tax planning effort, the decreasing audit threshold incentivizes

the board to manage its tax risk exposure downward through TCF investment (external incentive

effect). Second, for a given audit threshold, the decreasing tax planning effort decreases invest-

ment incentives, as the tax manager strives to adjust tax planning toward the board’s desired

level of risk (internal disincentive effect). I identify conditions when either the internal or the

external incentive effect dominates. When the enforcement effect on tax planning and thus

the internal disincentive effect is sufficiently weak kM < k
M, strengthening tax enforcement

unambiguously increases the board’s TCF investment (Proposition 1 (i) part a)). A necessary

condition for the opposite effect on TCF investment is that the internal disincentive effect is

sufficiently strong kM > k
M ((i) part b)). Then the relative importance of the internal and external

incentive effect additionally depends on the strength of tax enforcement. When the strength of

tax enforcement is low in a strict enforcement environment (cq
c < c < cω ), the external incentive

effect dominates such that TCF investment increases. In this case, the board’s TCF investment
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(internal enforcement) complements external enforcement via tax audits. When the strength of

tax enforcement is relatively high (c < cq
c), the internal disincentive effect dominates such that

TCF investment decreases. Thus, contrary to regulatory expectations, I identify conditions under

which internal enforcement via the TCF and external enforcement are strategic substitutes.

Figure 3 illustrates the results from Proposition 1 for varying levels of board penalties.

Figure 3. Effects of strengthening tax enforcement on tax planning effort and TCF investment
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Notes: This figure illustrates Proposition 1 for three different levels of board penalties kB. The figure shows that a
decrease in audit costs c (i.e., strengthening tax enforcement) unambiguously decreases the tax manager’s planning
effort. Further, for kB = 1 (dashed line) and kB = 3 (dotted line), the board’s TCF investment is an inversely U-shaped
function in a strict enforcement environment, while for kB = 0.2 (straight line), decreasing audit costs unambiguously
increase TCF investment. The figure also demonstrates that higher board penalties increase the domain in which a
TCF investment occurs (Lemma 2). The other parameters are chosen as b = 1.2,kM = 0.85,TH = 1,η = 1.5.

4.2. Increasing the quality of the tax audit technology

Next I establish how an increase in the tax audit technology quality η affects the equilibrium

strategies. For example, regulators can establish enhanced tax audit technologies by equipping tax

authorities with sophisticated IT tools, which process tax information from a variety of sources

(e.g., information exchange agreements among tax authorities, financial statement information,

private country-by-country reports) to risk-assess firms’ tax positions.
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Proposition 2. Increasing the quality of the tax audit technology (an increase of η) has the

following effects:

(i) There exist unique threshold values k
M ∈ (1/2,1) and ca

η ∈ (0,b) such that:

a) If the tax manager’s penalty is small kM < k
M

, the board’s investment in the TCF

increases (q∗ increases) if the strength of tax enforcement is sufficiently low (c > ca
η ),

and the investment decreases (q∗ decreases) if the strength of tax enforcement is

sufficiently high (c < ca
η );

b) If the tax manager’s penalty is large kM > k
M

, the investment may increase or

decrease, independent of the strength of tax enforcement;

(ii) There exists a unique threshold value ca
η ∈ (0,b) such that: If the strength of tax enforce-

ment is sufficiently low (c > ca
η ), the tax manager engages in less tax planning (a∗ strictly

decreases), or if it is sufficiently high (c < ca
η ), he engages in more tax planning (a∗ strictly

increases);

(iii) There exist threshold values cρ

η , cρ

η ∈ (0,b) with cρ

η ≤ cρ

η , and k
B
2 > 0 such that:

If the strength of tax enforcement is sufficiently low (c > cρ

η), the tax auditor audits more

often when she observes rL = 0 (ρ∗ strictly decreases), or if the strength is sufficiently

high (c < cρ

η ), she audits less often when she observes rL = 0 (ρ∗ strictly increases). For

kB < k
B
2 , the strength-dependent threshold is unique (cρ

η = cρ

η ).

Proposition 2 generally establishes that the effect of tax audit technology quality η is inter-

linked with the strength of tax enforcement. With regard to the effect on the tax planning effort in

(ii), the non-trivial impact of η is independent of the enforcement environment and thus whether

the board invests in the TCF or not. To understand this result, observe the equilibrium condition

determining the tax planning effort:

a∗ = (1−q∗)︸ ︷︷ ︸
Internal control effect

(1− (1−F(ρ∗−ηTH))kM)︸ ︷︷ ︸
Enforcement effect

. (12)
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To begin, let us consider a lenient enforcement environment in which the internal control effect

is muted. Then, the enforcement strength-dependent impact of tax audit technology quality η is

solely driven by its impact on the enforcement effect. The impact on the enforcement effect can

be decomposed into a direct and an indirect effect. First, holding the audit threshold constant

(i.e., nonstrategic tax auditor), an increase in η unambiguously increases the tax manager’s

expected penalty (direct effect), weakening his tax planning incentives. Second, an increase

in η also indirectly affects the tax auditor’s conditional probability of uncovering a risky tax

planning strategy and thus her trade-off between a type I error (auditing a tax position where

no risky strategy was implemented rL = TL) and a type II error (failing to audit a risky strategy

rL < TH). When the strength of tax enforcement is sufficiently low (high), the effect of η on

the type II error (type I error) dominates, providing (crowding out) audit incentives. The tax

manager rationally anticipates this indirect effect and, in equilibrium, the ambiguous impact

prevails and depends on a unique threshold value ca
η . Figure 4 demonstrates these effects when

the strength of tax enforcement is low (panel a) or high (panel b) in a lenient environment.

In a strict enforcement environment, the tax manager additionally anticipates the impact of η

on the internal control effect, while the impact on the enforcement effect is still at work. The

internal control effect can also be decomposed into two sub-effects. First, holding the audit

threshold ρ fixed, an increase in η directly fosters the external incentive effect and thus the

board’s TCF investment incentives, which decreases the tax manager’s willingness to engage in

tax planning. Second, an increase in η has an indirect effect on TCF investment incentives, as the

decreasing (increasing) audit threshold translates into increasing (decreasing) TCF investment

incentives if the strength of tax enforcement is low (high). Overall, the second sub-effect

dominates and induces a board’s enforcement strength-dependent equilibrium response, and,

via the internal control effect, an enforcement strength-dependent reaction by the tax manager.

Strikingly, the unique threshold ca
η captures the nontrivial enforcement and internal control

effects simultaneously.

Next, consider the effect of increasing the technology quality η on TCF investment q∗

(Proposition 2 (i)). The intuition is similar to the effect of η on the tax planning effort. Two

A - 25



Figure 4. Effects of tax audit technology quality on tax planning effort and audit probability

Panel a) Relatively low strength of tax enforcement (c = 0.85)
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Panel b) Relatively high strength of tax enforcement (c = 0.5)
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Notes: This figure illustrates Proposition 2 (ii). η is restricted to be in the interval η ∈ (0.2,0.9) to guarantee
a lenient enforcement environment when c = 0.5. Also, in a lenient environment, observe that we have a∗ =
1−AP∗ · kM , highlighting the inverse patterns of tax planning effort a∗ and audit probability AP∗. Panel a) shows
that an increase in the tax audit technology quality η unambiguously decreases the tax manager’s tax planning
effort a∗ and increases the audit probability AP∗ if the strength of tax enforcement is low (c = 0.85) in a lenient
enforcement environment (i.e., relatively low). Panel b) highlights that tax planning effort increases (audit probability
decreases) if the strength of tax enforcement is relatively high (c = 0.5) and the status quo tax audit technology
quality is low η < η

a ≈ 0.47 if c = 0.5. The upper bound η
a arises because, for a given strength of tax enforcement,

ca
η decreases in η (see Corollary 1). The other parameters are chosen as b = 1.2,kM = 0.3,TH = 1,kB = 0.4 < kB.
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key differences are important. First, the threshold value ca
η in part a) represents how η affects

the internal and external incentive effect as presented in equation (11). When the internal

incentive effect is sufficiently weak (i.e., kM ≤ k
M), ca

η fully captures how the effect of η on q∗

is interlinked with the strength of tax enforcement. However, q∗ need not strictly increase or

decrease, as this additionally depends on the enforcement environment (Lemma 2). Depending

on the size of board penalties, q∗ only weakly increases or decreases.18 Second, when kM > k
M,

the direction of the enforcement strength-dependent effect can flip, as the internal disincentive

becomes more important than the external incentive effect when c < cq
c (Proposition 1, (i)). Then,

depending on a jurisdiction’s prevailing quality of tax audit technology that also determines

cq
c(η), an increase of η can (dis-)incentivize TCF investment, independent of the strength of tax

enforcement. Figure 5 below numerically illustrates the results.19

Audit technology quality η also yields an enforcement strength-dependent impact on the audit

threshold ρ∗ (Proposition 2 (iii)). Consider low board penalties kB < k
B
2 , such that cω is small

(Lemma 2), and the lenient environment obtains for many values c > cω . Then, the intuition

for the enforcement-strength dependent result resembles the one for the tax planning effort in

(ii). The difference is, however, that the adverse effect of η on the tax auditor’s audit incentives

is even stronger, as we have ca
η < cρ

η = cρ

η . Hence, unlike an increasing tax planning effort, an

increasing audit threshold also occurs in situations with ca
η < c < cρ

η = cρ

η . With high board

penalties kB > k
B
2 , I can only establish a partial result regarding the impact of η , because the

TCF investment becomes relatively more important and directly and indirectly affects ρ∗. In

any case, ρ∗ increases if the strength of tax enforcement is sufficiently high (c < cρ

η ), and ρ∗

decreases if the strength is sufficiently low (c > cρ

η ). If the strength takes an intermediate value

18For example, if kB < kB (kB is defined in the proof of Proposition 2 for c> cω), q∗ weakly decreases if c∈ (cω ,ca
η)

and strictly decreases if c < cω . If kB > kB, q∗ strictly increases for c ∈ (ca
η ,cω) and weakly increases for cω < c.

19The graphs on the left-hand side in Figure 5 particularly illustrate the case kM > k
M

. Panel a) shows that TCF
investment is inversely U-shaped in tax audit technology quality η when the strength of tax enforcement is
relatively low. The decreasing part in η particularly occurs because the threshold ca

η is a function of η , as
will be explained in more detail below. Panel b) shows that TCF investment has both a U-shaped (with a local
minimum) and inversely U-shaped part (with a local maximum) in η when the strength of tax enforcement is
relatively high. Further numerical simulations suggest that the latter pattern is not generalizable. For example,
the local minima in panel b) drop out when plotting q∗ for c = 0.15, all else equal, leading again to an inversely
U-shaped TCF investment function in η .
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cρ

η < c < cρ

η , the effect on ρ∗ cannot be unambiguously identified, but additional simulations

suggest that an increase of ρ∗ occurs in most feasible situations.

Proposition 2 especially highlights two adverse effects of enhancing tax audit technology

quality: an increasing tax planning effort and an increasing audit threshold. The adverse effects

occur if the strength of tax enforcement is sufficiently high, and can occur independent of the

individual enforcement environment a board with costs kB faces. In general, a sufficiently high

strength of tax enforcement is more likely to be observed in tax authorities of developed as

compared to developing countries (Kobilov 2025). Notably, the adverse results obtain for a

marginal increase in audit technology quality. Due to the model’s complexity, the enforcement-

strength dependent threshold value ca
η also depends on η . The higher the level of η for a given

strength of tax enforcement, the lower is the likelihood for a relatively high strength of tax

enforcement. Corollary 1 formally establishes the result.

Corollary 1. If a sufficiently low strength of tax enforcement is given (c < ca
η(η)), an increasing

tax planning effort a∗ is the result of enhancing low quality tax audit technologies (η < η
a).

This response is more likely in firms with lower enforcement-related tax planning costs kB.

The observation explains the u-shaped functions in Figure 4, panel b). Concerning empirical

studies, the observation implies that adverse effects are likely to be observed if the strength

of tax enforcement is sufficiently high and if audit technology qualities are additionally poor.

Interestingly, I show that this adverse effect is more likely for firms with lower enforcement-

related tax planning costs kB. In empirical studies, these firms are likely to be identified as more

“tax aggressive” (De Waegenaere et al. 2015).

4.3. Effects on economic outcomes

Next I examine the implications of strengthening tax enforcement and improving the tax audit

technology quality on three economic outcomes: the corporate tax planning probability, the audit

probability of a risky tax planning strategy, and the lost tax revenues. Proposition 3 summarizes

the results with respect to all economic outcomes.
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Proposition 3. The corporate tax planning probability CT P∗, the audit probability of a risky tax

planning strategy AP∗, and the lost tax revenues LT R∗, are affected as follows:

(i) Strengthening tax enforcement (a decrease of c) decreases the corporate tax planning

probability, increases the audit probability of a risky tax planning strategy, and decreases

the lost tax revenues;

(ii) There exists a unique threshold value ca
η ∈ (0,b) such that increasing the tax audit tech-

nology quality (an increase of η)

a) decreases the corporate tax planning probability, increases the audit probability of a

risky tax planning strategy, and decreases the lost tax revenues if the strength of tax

enforcement is sufficiently low (c > ca
η ),

b) increases the corporate tax planning probability, decreases the audit probability of a

risky tax planning strategy, and increases the lost tax revenues if the strength of tax

enforcement is sufficiently high (c < ca
η ).

Proposition 3 (i) implies that strengthening tax enforcement unambiguously decreases corpo-

rate tax planning CT P∗. Although this result is intuitive, the economics are more intricate, as a

decreasing tax planning effort and an increasing TCF investment can occur simultaneously and

have opposing effects on CT P∗ (Proposition 1 (i) and (ii)). My results indicate that the impact

on the tax planning effort dominates, such that corporate tax planning decreases. By contrast,

Proposition 3 (ii) identifies situations in which corporate tax planning increases when tax audit

technology quality η improves, particularly if the strength of tax enforcement is sufficiently high.

While the individual effects of η on TCF investment do not follow a straightforward pattern,

particularly when kM > k
M, I show that the direction of the audit technology’s impact follows

the same pattern as for the tax manager’s planning effort. This result aligns with tax managers’

crucial role in corporate tax planning (Feller and Schanz 2017, Belnap et al. 2024). Figure 5

illustrates these insights.

Further, I show that strengthening tax enforcement increases tax audit efficiency (measured

by audit probability AP∗ and lost tax revenues LT R∗). Both results are intuitive, as, first,
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Figure 5. Effects of tax audit technology quality on TCF investment and corporate tax planning

Panel a) Low strength of tax enforcement (c = 1)
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Panel b) High strength of tax enforcement (c = 0.2)
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Notes: This figure illustrates Propositions 2 (i) and 3, and Corollary 1. The left graph illustrates the effect of
increasing tax audit technology quality η on TCF investment q∗, and the right graph on the corporate tax planning
probability CT P∗. The tax manager’s planning effort a∗ and the lost tax revenues LT R∗ (the audit probability
of a risky tax planning strategy AP∗) follow the same pattern (follows the inverse pattern) as CT P∗ (η). The
results are illustrated for high tax manager penalties (kM = 0.9) with low (kB < kB = 1, dotted lines) and high
board penalties (kB = 2, dashed lines). In addition, the solid line depicts how the low board penalty case changes
when kM = 0.5 < k

M
is guaranteed. If the strength of tax enforcement is low (c = 1, panel a), an increase in

η unambiguously decreases CT P∗, and unambiguously increases q∗ only for kM = 0.5. For kM = 0.9, q∗ first
increases and then decreases in η , as at some sufficiently high η , we get c = 1 < cq

c (η). If the strength of tax
enforcement is high (c = 0.2, panel b), CT P∗ increases (decreases) for η < η

a (η > η
a), with the inverse pattern

for q∗ only occurring when kM = 0.5. Observe that for kB = 1, the domain for the adverse effect of η is greater
(ηa|kB=1 > η

a|kB=2), suggesting that the efficacy of this policy instrument is weaker for firms with lower vis-à-vis
higher enforcement-induced costs from tax planning. Lastly, for c = 0.2 and kM = 0.9, the direction of the effect
of η on q∗ flips two times, as for η < η

a, we have ca
η (η) > 0.2 > cq

c (η), for η
a < η < η

q, we additionally get
0.2 > ca

η (η), and for η
q < η , we have ca

η(η)> c > cq
c (η). The other parameters are b = 1.2 and TH = 1.
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the increasing AP∗ is solely determined through the impact on the auditor’s audit threshold

(Proposition 1 (iii)), and second, the impact on LT R∗ is the combined effect of the unambiguous

effects on audit probability AP∗ and corporate tax planning CT P∗. Proposition 3 (ii) indicates

that the impact of increasing the quality of tax audit technology η on both tax audit efficiency

measures depends on a unique threshold ca
η . This result obtains even though the impact of

technology quality on the audit threshold cannot be unambiguously identified. Most importantly,

the impact on AP∗ is uniquely interlinked with the strength of tax enforcement. As LT R∗

comprises the combined impact of increasing audit technology quality on AP∗ and CT P∗, the

economic consequences again depend on enforcement strength-dependent threshold ca
η .

Two final aspects should be emphasized. First, the key driver for the enforcement strength-

dependent efficiency implications is the tax auditor’s trade-off between a type I and type II error.

While she infers the effects of the quality of tax audit technology on overall corporate tax planning,

including TCF investment, the board’s TCF investment cannot mitigate the undesirable effects of

the quality of tax audit technology for corporate tax planning and tax audit efficiency. Second,

internal and external tax enforcement can be strategic substitutes whenever the enforcement

effect on tax planning is sufficiently strong (kM > k
M). Thus, the increasingly observable TCF

investment of firms does not reliably indicate tax audit efficiency.
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5. Conclusions

This study investigates strategic interactions between corporate tax planning and tax enforcement.

Contrary to previous theoretical models, the model incorporates two important and contemporary

features. First, the board of directors can invest in the firm’s Tax Control Framework (TCF) to

manage tax risks associated with tax planning. Second, tax enforcement decisions are based on

additional information from sophisticated tax audit technologies.

I find that a strict tax enforcement environment is necessary to induce TCF investment.

Policymakers can create an enforcement environment in which a TCF as an internal enforcement

device is voluntarily established by any firm. However, since internal and external enforcement

can be strategic substitutes, internal enforcement can be misleading about tax audit efficiency.

Further, I show that strengthening tax enforcement by increasing the number of specialized

enforcement staff improves tax audit efficiency. Yet this can be challenging (or costly) when

skilled enforcement staff is scarce, as seen recently in many countries. My results imply that

improvements in tax audit technology are an effective alternative instrument when the strength of

tax enforcement is lower, such as in many developing countries. However, especially when the

strength of tax enforcement is higher, such as in many developed countries, these improvements

increase corporate tax planning and hurt tax audit efficiency, due to a crowding out of audit

incentives.

Lastly, I derive empirically testable predictions. First, the effect of strengthening tax enforce-

ment on TCF investment depends on the prevailing strength of tax enforcement: If the prevailing

level is low, TCF investment is unaffected. If it is intermediate, investment increases, while if it

is high, the firm’s and the manager’s characteristics determine whether more or less investment

occurs. Second, the impact of improvements in audit technologies also depends on the prevailing

strength of tax enforcement. If the prevailing level is low, firms’ effective tax rates increase.

If the level is high, effective tax rates decrease, which should be particularly pronounced for

tax-aggressive firms and when audit technologies are also poor.
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Blaufus, K., Schöndube, J. R., & Wielenberg, S. (2024). Information Sharing between Tax and Statutory Auditors:
Implications for Tax Audit Efficiency. European Accounting Review, 33(2), 545–568.

Blaufus, K., & Trenn, I. (2018). Tax Compliance Management–Ergebnisse einer Befragung mittelständischer
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Appendix

Lemma 1

Note that y∼N(ηT,1), which is equivalent to y=ηT +ε with ε ∼N(0,1). Then, the probability

density and cumulative distribution function are given by

f (y−ηT ) =
1√
2π

exp
(
−1

2
(y−ηT )2

)
,

F(y−ηT ) =
1√
2π

∫ y

−∞

exp
(
−1

2
(y−ηT )2

)
dy =

1
2

erfc
(

ηT − y√
2

)
,

where erfc(·) is the complementary error function. As Pr(TH |0,y; â, q̂) = (1−q̂)â f (y−ηTH)
(1−q̂)â f (y−ηTH)+ f (y) =

1
1+ 1

(1−q̂)â
f (y)

f (y−ηTH )

, the derivative of Pr(TH |0,y; â, q̂) with respect to y is given by

δ

δy

 1

1+ 1
(1−q̂)â

f (y)
f (y−ηTH)

=
δ

δy

{
1

1+ 1
(1−q̂)â exp

(
−1

2 (y
2 − (y−ηTH)2)

)}

=
δ

δy

 1

1+ 1
(1−q̂)â exp

(
−ηTH

2 (2y−ηTH)
)
= ηTH

1
(1−q̂)â exp

(
−ηTH

2 (2y−ηTH)
)

[
1+ 1

(1−q̂)â exp
(
−ηTH

2 (2y−ηTH)
)]2

=ηTH Pr(TH |0,y; â, q̂)(1−Pr(TH |0,y; â, q̂))> 0.

This result stems from the Monotone Likelihood Ratio Property.

Theorem 1

I start with the equilibrium in a lenient enforcement environment, assuming ω (ρ)≤ 0. Equating

the decision variables with their rational conjectures (a = â,ρ = ρ̂,q = q̂ = 0),20 the equilibrium

is defined by the system of equations (3), (5), and (7):

a = (1−q)(1− (1−F (ρ −ηTH))kM),

c =
(1−q)a f (ρ −ηTH)

(1−q)a f (ρ −ηTH)+ f (ρ)
b.

20I insert q = 0 later to implicitly characterize an equilibrium in which the TCF quality q is exogenous.
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Rearranging the above equations yields

Φa =
1
a
(1−q)(1− (1−F (ρ −ηTH))kM)−1 = 0,

Φρ =
(1−q)a f (ρ −ηTH)

(1−q)a f (ρ −ηTH)+ f (ρ)
− c

b
= 0.

The Jacobian matrix (i.e., the matrix of partials of the two equilibrium conditions) with respect

to a and ρ is

J1 =

 ∂Φa
∂a

∂Φa
∂ρ

∂Φρ

∂a
∂Φρ

∂ρ

 ,

where

∂Φa
∂a =− 1

a2 (1−q)(1− (1−F (ρ −ηTH))kM)< 0,

∂Φa
∂ρ

= 1
a(1−q) f (ρ −ηTH)kM > 0,

∂Φρ

∂a = (1−q)
f (ρ −ηTH) f (ρ)

((1−q)a f (ρ −ηTH)+ f (ρ))2︸ ︷︷ ︸
:=G>0

= (1−q)G > 0,

∂Φρ

∂ρ
= ηTH(1−q)aG > 0.

Observe that Det(J1) =
∂Φa
∂a

∂Φρ

∂ρ
− ∂Φa

∂ρ

∂Φρ

∂a = −G
a

[
ηTHγ (ρ)+ f (ρ −ηTH)kM] < 0, where

γ (ρ)≡ 1− (1−F (ρ −ηTH))kM. Thus, there exists a single solution. Also, note that, for any

a ∈ (0,1) and exogenous q ∈ [0,1),

lim
ρ→∞

Φρ = 1− c
b
> 0 and lim

ρ→−∞
Φρ =−c

b
< 0,

due to c ∈ (0,b). Since Φρ is continuous, this implies that the audit threshold ρ must have a

real solution in a lenient enforcement environment. Also, because kM ∈ (0,1) and the audit

probability 1−F (ρ −ηTH) ∈ (0,1), a is also interior for any ρ . Thus, both ρ and a are interior.

Inserting q = 0 in equation (5), I obtain a = γ (ρ). The condition for the audit threshold is

obtained by inserting q = 0 and a = γ (ρ) in equation (3).
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Next, I derive the equilibrium strategies in a strict enforcement environment with ω (ρ) ≡

(1−F (ρ −ηTH))
(
1+ kB)−1 > 0. Equating all decision variables with their rational conjec-

tures (q = q̂ > 0,a = â,ρ = ρ̂), the equilibrium is defined by the system of equations (3), (5),

and (7):

a = (1−q)(1− (1−F (ρ −ηTH))kM),

q = THa
(
(1−F (ρ −ηTH))(1+ kB)−1

)
,

c =
(1−q)a f (ρ −ηTH)

(1−q)a f (ρ −ηTH)+ f (ρ)
b.

Rearranging the above equations yields

Φa =
1
a
(1−q)(1− (1−F (ρ −ηTH))kM)−1 = 0,

Φq =
1
q

a
(
(1−F (ρ −ηTH))(1+ kB)−1

)
− 1

TH
= 0,

Φρ =
(1−q)a f (ρ −ηTH)

(1−q)a f (ρ −ηTH)+ f (ρ)
− c

b
= 0.

The Jacobian matrix, that is, the matrix of partials of the three equilibrium conditions with

respect to a,q and ρ , is

J2 =


∂Φa
∂a

∂Φa
∂q

∂Φa
∂ρ

∂Φq
∂a

∂Φq
∂q

∂Φq
∂ρ

∂Φρ

∂a
∂Φρ

∂q
∂Φρ

∂ρ

 .

where

∂Φa
∂a =− 1

a2 (1−q)(1− (1−F (ρ −ηTH))kM)< 0,

∂Φa
∂q =−1

a(1− (1−F (ρ −ηTH))kM)< 0

∂Φa
∂ρ

= 1
a(1−q) f (ρ −ηTH)kM > 0

∂Φq
∂a = 1

q

(
(1−F (ρ −ηTH))(1+ kB)−1

)
> 0

∂Φq
∂q =− 1

q2 a
(
(1−F (ρ −ηTH))(1+ kB)−1

)
< 0

∂Φq
∂ρ

=−a1
q(1+ kB) f (ρ −ηTH)< 0
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∂Φρ

∂a = (1−q) f (ρ−ηTH) f (ρ)
((1−q)a f (ρ−ηTH)+ f (ρ))2 = (1−q)G > 0

∂Φρ

∂q =−aG < 0
∂Φρ

∂ρ
= ηTH(1−q)aG > 0

The determinant of J2 is

Det(J2) =
∂Φa
∂a

∂Φq
∂q

∂Φρ

∂ρ
+ ∂Φa

∂q
∂Φq
∂ρ

∂Φρ

∂a + ∂Φa
∂ρ

∂Φq
∂a

∂Φρ

∂q − ∂Φa
∂ρ

∂Φq
∂q

∂Φρ

∂a − ∂Φa
∂a

∂Φq
∂ρ

∂Φρ

∂q − ∂Φa
∂q

∂Φq
∂a

∂Φρ

∂ρ
.

Inserting and simplifying yields

Det(J2) =
1−q

q
G×

{
2
(
1+ kB) f (ρ −ηTH)(1− (1−F (ρ −ηTH))kM)

+
1−q

q

(
(1−F (ρ −ηTH))(1+ kB)−1

)(
ηTH(1− (1−F (ρ −ηTH))kM)+ f (ρ −ηTH)kM)

+
(
(1−F (ρ −ηTH))(1+ kB)−1

)(
ηTH(1− (1−F (ρ −ηTH))kM)− f (ρ −ηTH)kM)}.

Det(J2) is proportional to the bracket term. Further simplification using ω (ρ) and γ (ρ) yields

Det(J2) ∝ 2 q f (ρ −ηTH)
[(

1+ kB)
γ (ρ)− kM

ω (ρ)
]
+ω (ρ) f (ρ −ηTH)kM+ (13)

THγ (ρ)ω (ρ)η . (14)

Note that (14) is unambiguously positive. Further, note that (13) is positive for any ρ ∈ (−∞,∞)

if kB ≤ k
B

guarantees q ≤ 1/2. Then, Det(J2)> 0 is given. The upper bound k
B

is defined as

k
B
≡ 1+THγ (ρ)F (ρ −ηTH)

THγ (ρ) [1−F (ρ −ηTH)]
. (15)

Simultaneously solving Φa = 0 and Φq = 0, the only feasible solution for q and a can be

shown to be:

a =
γ (ρ)

1+THγ (ρ)ω (ρ)
,

q =
THγ (ρ)ω (ρ)

1+THγ (ρ)ω (ρ)
.
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Observe that a and q are always interior for any ω (ρ) ∈ (0,∞) and any γ (ρ) ∈ (0,1), which

is guaranteed by kM ∈ (0,1). The assumption kB ≤ k
B

guarantees that, in equilibrium, Φρ

varies monotonically for all ρ ∈ (−∞,∞) in a strict enforcement environment. Then, there

exists a unique solution ρ ∈ (−∞,∞), implying a unique interior solution a ∈ (0,1) and q ∈

(0,1/2]. Overall, the equilibrium condition for the audit threshold is obtained by inserting the

interior solution for q and a in equation (3). As will become clear from the later analyses,

k
B
= 1/

[
TH
(
1− kM)] if kM ≤ k

M := 1+kB

1+2kB and k
B
= 1+THγ(ρ)F(ρ−ηTH)

THγ(ρ)[1−F(ρ−ηTH)]

∣∣∣
ρ=ρ(cq

c)
if kM > k

M.

Lemma 2

The result dρ∗

dc > 0 and thus d(1−F(ρ∗−ηTH))
dc < 0 is shown in the proof of Proposition 1 (iii). When

evaluated at ω (ρ∗)+κ = 0 with κ > 0 being sufficiently small, kB strictly increases ω (ρ∗)+κ

as dρ∗

dkB = 0 in a lenient enforcement environment. Thus, cω increases in kB.

Proposition 1 and 2

To begin, I show the results for a lenient enforcement environment (assuming c > cω ), then

for a strict enforcement environment (assuming c < cω ), and lastly, summarize the result as

established in Propositions 1 and 2. Since the mechanics of both Propositions’ proofs are

identical, I show them together. Where necessary, I use the index 1 (2) for a lenient (strict)

enforcement environment.

Lenient enforcement environment Using a two-variable version of the Implicit Function

Theorem for an arbitrary parameter z ∈ {c,η}, I solve the following system of equations for da∗
dz

and dρ∗

dz :

J1 ·

 da∗
dz

dρ∗

dz

=−

 ∂Φa
∂ z

∂Φρ

∂ z

 .
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This yields

da∗

dz
=

[
− 1

Det(J1)

]{
∂Φρ

∂ρ∗
∂Φa

∂ z
− ∂Φa

∂ρ∗
∂Φρ

∂ z

}
∝

∂Φρ

∂ρ∗
∂Φa

∂ z
− ∂Φa

∂ρ∗
∂Φρ

∂ z
,

dρ∗

dz
=

[
− 1

Det(J1)

]{
∂Φa

∂a∗
∂Φρ

∂ z
−

∂Φρ

∂a∗
∂Φa

∂ z

}
∝

∂Φa

∂a∗
∂Φρ

∂ z
−

∂Φρ

∂a∗
∂Φa

∂ z
.

A change in c only affects Φρ , as ∂Φρ

∂c = −1
b < 0 and ∂Φa

∂c = 0. This directly translates into

da∗
dc > 0 due to −∂Φa

∂ρ

∂Φρ

∂c > 0 (see (ii)) and dρ∗

dc > 0 due to ∂Φa
∂a

∂Φρ

∂c > 0 (see (iii)). dq∗
dc = 0

follows immediately from c > cω (see (i)). This shows Proposition 1 if c > cω .

The effect of a change in η is less straightforward. Note that

∂Φa

∂η
= (1−q)

kM

a
∂F (ρ −ηTH)

∂η
=−(1−q)

kM

a
TH f (ρ −ηTH)< 0,

∂Φρ

∂η
=−Pr(TH |0,ρ;a,q)(1−Pr(TH |0,ρ;a,q))

∂ − ηTH
2 (2ρ −ηTH)

∂η

= Pr(TH |0,ρ;a,q)(1−Pr(TH |0,ρ;a,q))TH (ρ −ηTH) .

Then, the effect of η on a∗ is given by

da∗

dη
∝

∂Φρ

∂ρ

∂Φa

∂η
− ∂Φa

∂ρ

∂Φρ

∂η
= G(1−q∗)2 f (ρ∗−ηTH)kMTH (−ηTH − (ρ∗−ηTH)) ∝ −ρ

∗

Implicitly define c# as ρ∗ (c#) = ηTH > 0. Since lim
c→0

−ρ∗ = ∞ and lim
c→c#

−ρ∗ = −ηTH , and

considering dρ∗

dc > 0, there exists a unique threshold value ca
η ∈ (0,c#) with c# < b, such that if

c > ca
η (c < ca

η ), it follows that da∗
dη

< 0 (da∗
dη

> 0). From Lemma 2, recall that cω strictly increases

in kB. Also, we have lim
kB→0

cω = 0. Thus, there exist kB < kB ∈ (0,k
B
), such that cω < c < ca

η and

thus da∗
dη

> 0, and otherwise da∗
dη

< 0 in a lenient environment (see (ii)).

The effect of η on ρ∗ is given by

dρ∗

dη
∝

∂Φa

∂a
∂Φρ

∂η
−

∂Φρ

∂a
∂Φa

∂η
= THG

(1−q∗)2

a∗
Ω

ρ

1,η ∝ Ω
ρ

1,η ,
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where

Ω
ρ

1,η ≡ kM f (ρ∗−ηTH)−
[
1− (1−F (ρ∗−ηTH))kM](ρ∗−ηTH) .

Observe that Ω
ρ

1,η > 0 if c ≤ c# (i.e., ρ∗ ≤ ηTH). Further, Ω
ρ

1,η has the following limits:

lim
c→c#

Ω
ρ

1,η=̂ lim
ρ∗→ηTH

Ω
ρ

1,η =
kM
√

2π
> 0 and lim

c→b
Ω

ρ

1,η=̂ lim
ρ∗→∞

Ω
ρ

1,η =−∞ < 0.

Also, for c > c#, Ω
ρ

1,η is decreasing in c, since

∂Ω
ρ

1,η

∂ρ∗
dρ∗

dc
=
[
−2kM f (ρ∗−ηTH)(ρ

∗−ηTH)− γ (ρ∗)
] dρ∗

dc

∣∣∣∣
ρ∗>ηTH

< 0.

Taken together, the monotonicity for c > c# implies that there exists a unique threshold value

cρ

1,η ∈ (c#,b), such that if c > cρ

1,η (c < cρ

1,η ), it follows that dρ∗

dη
< 0 (dρ∗

dη
> 0). Note that

ca
η < cρ

1,η , which implies that cω < c < cρ

1,η exists if 0 < kB < k
B
1 . Then, we have dρ∗

dη
> 0, and

otherwise dρ∗

dη
< 0 in a lenient environment (see (iii)). dq∗

dη
= 0 follows immediately from c > cω

(see (i)). This shows Proposition 2 if c > cω .

Strict enforcement environment Now, I assume that c < cω . Using a three-variable version

of the Implicit Function Theorem for an arbitrary parameter z, I solve the following system of

equations for dΦa
dz , dΦq

dz and dΦρ

dz , where the functions are defined in the Proof of Theorem 1:

J2 ·


da∗
dz

dq∗
dz

dρ∗

dz

=−


∂Φa
∂ z

∂Φq
∂ z

∂Φρ

∂ z

 ·

This yields

da∗
dz =− 1

Det(J2)

{[
∂Φq
∂q∗

∂Φρ

∂ρ∗ −
∂Φq
∂ρ∗

∂Φρ

∂q∗

]
∂Φa
∂ z +

[
∂Φa
∂ρ∗

∂Φρ

∂q∗ − ∂Φa
∂q∗

∂Φρ

∂ρ∗

]
∂Φq
∂ z +

[
∂Φa
∂q∗

∂Φq
∂ρ∗ − ∂Φa

∂ρ∗
∂Φq
∂q∗

]
∂Φρ

∂ z

}
dq∗
dz =− 1

Det(J2)

{[
∂Φq
∂ρ∗

∂Φρ

∂a∗ − ∂Φq
∂a∗

∂Φρ

∂ρ∗

]
∂Φa
∂ z +

[
∂Φa
∂a∗

∂Φρ

∂ρ∗ − ∂Φa
∂ρ∗

∂Φρ

∂a∗

]
∂Φq
∂ z +

[
∂Φa
∂ρ∗

∂Φq
∂a∗ −

∂Φa
∂a∗

∂Φq
∂ρ∗

]
∂Φρ

∂ z

}
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dρ∗

dz =− 1
Det(J2)

{[
∂Φq
∂a∗

∂Φρ

∂q∗ − ∂Φq
∂q∗

∂Φρ

∂a∗

]
∂Φa
∂ z +

[
∂Φa
∂q∗

∂Φρ

∂a∗ − ∂Φa
∂a∗

∂Φρ

∂q∗

]
∂Φq
∂ z +

[
∂Φa
∂a∗

∂Φq
∂q∗ −

∂Φa
∂q∗

∂Φq
∂a∗

]
∂Φρ

∂ z

}

Note from the Proof of Theorem 1 that Det(J2)> 0. When c < cω , a change in c only affects

Φρ , as ∂Φρ

∂c =−1
b < 0 and ∂Φa

∂c =
∂Φq
∂c = 0. This implies that da∗

dc > 0 due to
[

∂Φa
∂q∗

∂Φq
∂ρ∗ − ∂Φa

∂ρ∗
∂Φq
∂q∗

]
>

0 and dρ∗

dc > 0 due to
[

∂Φa
∂a∗

∂Φq
∂q∗ −

∂Φa
∂q∗

∂Φq
∂a∗

]
> 0. This completes the proof of (ii) and (iii) of Propo-

sition 1. In addition, observe that

dq∗

dc
∝

[
∂Φa

∂ρ∗
∂Φq

∂a∗
− ∂Φa

∂a∗
∂Φq

∂ρ∗

]
=

(1−q∗)
q∗

f (ρ∗−ηTH)

a∗
Ω

q
c ,

where Ω
q
c ≡ kM ((1−F (ρ∗−ηTH))(1+ kB)−1

)
−
[
1− (1−F (ρ∗−ηTH))kM](1+ kB). Also,

note that dq∗
dc ∝ Ω

q
c . The properties of Ω

q
c with respect to c are as follows:

dΩ
q
c

dc
=

∂Ω
q
c

∂ρ∗
dρ∗

dc
∝

∂Ω
q
c

∂ρ∗ =−2 f (ρ∗−ηTH)
(
1+ kB)kM < 0,

lim
c→0

Ω
q
c=̂ lim

ρ∗→−∞
Ω

q
c = kM (1+2kB)− (1+ kB) ,

lim
c↑cω

Ω
q
c=̂ lim

ω(ρ∗)↓0
Ω

q
c =−

[
1− (1−F (ρ∗−ηTH))kM](1+ kB)< 0.

The effect of c thus depends on lim
c→0

Ω
q
c , which is positive for kM > 1+kB

1+2kB := k
M ∈ (1/2,1) and

negative for kM ≤ k
M. Thus, if kM > k

M, the monotonicity of Ω
q
c implies that there exists a

threshold value c̄q
c ∈ (0,cω), such that if c > c̄q

c (c < c̄q
c), it follows that dq∗

dc < 0 (dq∗
dc > 0). For

kM ≤ k
M, dq∗

dc < 0 ∀ c ∈ (0,cω). This completes (i) of Proposition 1.

Now, I complete the proof of Proposition 2. η affects the equilibrium conditions as follows.

∂Φa

∂η
=−(1−q)

kM

a
TH f (ρ −ηTH)< 0,

∂Φq

∂η
=

a
q

(
1+ kB)TH f (ρ −ηTH)> 0,

∂Φρ

∂η
= Pr(TH |0,ρ;a,q)(1−Pr(TH |0,ρ;a,q))TH (ρ −ηTH) .
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Considering that ∂Φa
∂η

∂Φq
∂ρ

∂Φρ

∂q − ∂Φq
∂η

∂Φa
∂ρ

∂Φρ

∂q = 0, the equilibrium effect of η on a∗ is given by

da∗

dη
∝ −

{
∂Φq

∂q∗
∂Φρ

∂ρ∗
∂Φa

∂η
− ∂Φa

∂q∗
∂Φρ

∂ρ∗
∂Φq

∂η
+

[
∂Φa

∂q∗
∂Φq

∂ρ∗ − ∂Φa

∂ρ∗
∂Φq

∂q∗

]
∂Φρ

∂η

}
=−TH

1−q∗

q∗
a∗G f (ρ∗−ηTH)

[
kM 1−q∗

q∗
ω(ρ∗)+ γ(ρ∗)

(
1+ kB)]

ρ
∗

∝ −ρ
∗.

Thus, as already shown for c > cω , there exists a unique threshold value ca
η , such that if c > ca

η

(c < ca
η ), it follows that da∗

dη
< 0 (da∗

dη
> 0), completing (ii) of Proposition 2.

Next, considering that ∂Φa
∂η

∂Φq
∂ρ

∂Φρ

∂a − ∂Φq
∂η

∂Φa
∂ρ

∂Φρ

∂a = 0, the equilibrium effect of η on q∗ is

given by

dq∗

dη
∝ −

{
−

∂Φq

∂a∗
∂Φρ

∂ρ∗
∂Φa

∂η
+

∂Φa

∂a∗
∂Φρ

∂ρ∗
∂Φq

∂η
+

[
∂Φa

∂ρ∗
∂Φq

∂a∗
− ∂Φa

∂a∗
∂Φq

∂ρ∗

]
∂Φρ

∂η

}
=−TH

(1−q∗)2

q∗
a∗G f (ρ∗−ηTH)ρ

∗
Ω

q
c ∝ −ρ

∗
Ω

q
c ≡ Ω

q
η .

Observe that if kM ≤ k
M, Ω

q
c < 0 ∀ c ∈ (0,cω). This implies that Ω

q
η ∝ ρ∗ and thus there exists a

threshold value ca
η , such that if c > ca

η (c < ca
η ), it follows that dq∗

dη
> 0 (dq∗

dη
< 0). For kM > k

M,

ca
η has similar implications as long as cq

c < c additionally holds, but the implications of ca
η flip if

c < cq
c . This completes (i) of Proposition 2.

Lastly, the equilibrium effect of η on ρ∗ is given by

dρ∗

dη
∝ −

[
∂Φq

∂a∗
∂Φρ

∂q∗
−

∂Φq

∂q∗
∂Φρ

∂a∗

]
∂Φa

∂η
−
[

∂Φa

∂q∗
∂Φρ

∂a∗
− ∂Φa

∂a∗
∂Φρ

∂q∗

]
∂Φq

∂η

−
[

∂Φa

∂a∗
∂Φq

∂q∗
− ∂Φa

∂q∗
∂Φq

∂a∗

]
∂Φρ

∂η

∝ TH
1−q∗

(q∗)2 G Ω
ρ

2,η ,

where

Ω
ρ

2,η ≡ f (ρ∗−ηTH)
[
kM

ω(ρ∗)(1−2q∗)+2γ(ρ∗)(1+ kB)q∗
]
− γ (ρ∗)ω(ρ∗)(ρ∗−ηTH) .
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Observe that Ω
ρ

2,η > 0 if ρ∗ ≤ ηTH (i.e., c ≤ c#). Further, we have lim
c↑cω

Ω
ρ

2,η=̂ lim
ω(ρ∗)↓0

Ω
ρ

2,η = 0.

Now, the equilibrium effects depend on the size of cω , which strictly increases in kB (Lemma 2).

There are two cases: First, consider cω < c#, which occurs if 0 < kB < k
B
2 , where k

B
2 is implicitly

defined as cω(k
B
2 )

!
= c#. Then, the above characteristics imply Ω

ρ

2,η > 0 ⇔ dρ∗

dη
> 0 ∀ c ∈ (0,cω).

Second, consider c# < cω , which requires kB > k
B
2 . Feasibility requires k

B
2 < k

B
. It can be verified

that k
B
2 < k

B
can occur, as cω > c# is equivalent to lim

c→c#
ω(ρ∗)=̂ lim

ρ∗→ηTH
ω(ρ∗) = 1+kB

2 −1 > 0.

For kM < k
M, we have k

B
= 1/

[
TH(1− kM)

]
, such that if 1/

[
TH(1− kM)

]
> 1, cω > c# is

satisfied. Then, the sign of dρ∗

dη
is indeterminate ∀ c ∈ (c#,cω) but dρ∗

dη
> 0 ∀ c ∈ (0,c#).

Lastly, we can summarize the insights. If kB < k
B
2 , there exists a unique threshold value

cρ

1,η ∈ (c#,b), such that if c > cρ

1,η (c < cρ

1,η ), we have dρ∗

dη
< 0 (dρ∗

dη
> 0). If kB > k

B
2 and

cω < cρ

1,η , we have dρ∗

dη
> 0 if c < cρ

η = c# and dρ∗

dη
< 0 if c > cρ

η = cρ

1,η . If kB > k
B
2 and

cω > cρ

1,η , with existence following from lim
kM→0

c# = cρ

1,η , we have dρ∗

dη
> 0 if c < cρ

η = c# and

dρ∗

dη
< 0 if c > cρ

η = cω . This completes Proposition 2 (iii).

Corollary 1

As established in the proof of Proposition 2, ca
η ∈ (0,c#) and cρ

η ∈ [c#,b), implying ca
η < cρ

η .

Then, observe that since ca
η < cρ

η , we also have dρ∗

dη
> 0 when c < ca

η . As c < ca
η requires

ρ∗(η)< 0 and ca
η is defined at ρ∗(η) = 0, an increase of η decreases the range in which da∗

dη
> 0

obtains. Thus, there is a threshold value η
a > 0, such that only if η < η

a, we have da∗
dη

> 0.

Lastly, observe that dρ∗

dkB ∝

[
∂Φa
∂a∗

∂Φρ

∂q∗ − ∂Φa
∂q∗

∂Φρ

∂a∗

]
> 0 and thus η

a increases in kB.

Proposition 3

Lenient enforcement environment When c > cω , we have CT P∗ = 1
2 (1+a∗), implying

dCT P∗

dz ∝
da∗
dz with z ∈ {c,η}. The tax audit efficiency measures are AP∗ = 1−F (ρ∗−ηTH)

and LT R∗ = a∗F (ρ∗−ηTH). As a∗ = γ (ρ∗) = 1− kMAP∗ with kM ∈ (0,1), we know that

da∗
dz ∝ −dAP∗

dz ∝
dF(ρ∗−ηTH)

dz . Taking Propositions 1 and 2 into account, the effect on the tax audit

efficiency measures depends on the sign of da∗
dz only, with the sign of da∗

dη
depending on the

threshold value ca
η .
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Strict enforcement environment When c < cω , we have CT P∗ = 1
2 (1+(1−q∗)a∗). The

first-order condition of z ∈ {c,η} with respect to CT P∗ is dCT P∗

dz = ∂CT P∗

∂q∗
dq∗
dz + ∂CT P∗

∂a∗
da∗
dz =

1
2

(
(1−q∗) da∗

dz −a∗ dq∗
dz

)
. This gives

dCT P∗

dc
∝ 2
(
1+ kB)

γ (ρ∗)+ kM f (ρ∗−ηTH)ω (ρ∗)
1−2q∗

q∗
> 0,

dCT P∗

dη
∝ −ρ

∗
[
(1+a∗)

(
1+ kB)

γ (ρ∗)+ kM
(

1−q∗

q∗
−a∗

)]
∝ −ρ

∗,

since kB ≤ k
B

implies 1−2q∗
q∗ ≥ 0 and 1−q∗

q∗ − a∗ > 0. Thus, for dCT P∗

dη
, the same result as in a

lenient enforcement environment applies.

Next, the behavior of z with respect to AP∗ is dAP∗

dz =−
[

∂F(ρ∗−ηTH)
∂ z + ∂F(ρ∗−ηTH)

∂ρ∗
dρ∗

dz

]
. This

yields dAP∗

dc ∝ −dρ∗

dc < 0. Further, observe that

dAP∗

dη
= f (ρ∗−ηTH)

(
TH − dρ∗

dη

)
∝ 1−

Ω
ρ

2,η

Ω
ρ

2,η + γ(ρ∗)ω(ρ∗)ρ∗ .

Since Det(J2)> 0 implies Ω
ρ

2,η +γ(ρ∗)ω(ρ∗)ρ∗> 0, it holds that dAP∗

dη
∝ ρ∗, with the enforcement-

strength dependent implications as already established.

Lastly, the effect on LT R∗ is dLT R∗

dz = 1
2

(
d(1−q∗)a∗

dz F (ρ∗−ηTH)− dAP∗

dz (1−q∗)a∗
)

. This

yields dLT R∗

dc > 0 due to d(1−q∗)a∗
dc > 0 and dAP∗

dc < 0 as shown above, as well as dLT R∗

dη
∝ −ρ∗

because dCT P∗

dη
∝ −ρ∗ and −dAP∗

dη
∝ −ρ∗, with the enforcement-strength dependent implications

as already established.
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“TWO audit teams – ONE common solution – ZERO double or non-taxation.

That is what joint audits are about!”1

— Eva Oertel

1. Introduction

Joint tax audits have emerged as a critical tool in international tax enforcement. They involve two

or more tax authorities collaboratively reviewing taxpayer records, thereby ensuring consistent

tax assessments across jurisdictions and preventing double taxation (Burgers and Criclivaia 2016,

Čičin-Šain and Englisch 2022). Double taxation arises when two or more tax authorities assert

the right to tax the same income, and is a result of inconsistent applications of tax rules across

jurisdictions. Anecdotal and empirical evidence suggests that inconsistent applications of tax

rules, for example of transfer pricing rules, are widespread (Rathke et al. 2020, Diller et al.

2025). Theoretical models similarly predict inconsistent applications of tax rules as a result of

tax competition (Mansori and Weichenrieder 2001, Raimondos-Møller and Scharf 2002), and

this problem is further aggravated by the widespread fiscal constraints currently faced by many

countries (e.g., PwC 2025). Due to the economic distortions for firms, instruments to prevent

double taxation ex ante, such as Advance Pricing Agreements (APAs) or Advance Tax Rulings

(De Waegenaere et al. 2007, Diller et al. 2017), and to resolve double taxation of escalated

disputes ex post, such as Mutual Agreement Procedures (MAPs) or arbitration (Martini et al.

2025), exist. However, these instruments are costly and time-consuming for all stakeholders

(OECD 2019).

Given this context, joint tax audits have been introduced as a policy response to reduce

international tax disputes through coordinated enforcement. Joint audits can be conducted

across various cross-border transactions, including transfer pricing cases, profit attribution to

permanent establishments, and complex business restructurings. First pilot projects indicate

that joint tax audits can be an efficient and timely alternative to traditional dispute prevention

and resolution instruments (Braun et al. 2020). Most recently, the Directive on Administrative

1The quote is cited in OECD (2019, p. 13). At that time, Eva Oertel was a Legal Counsel for International Tax
Policy at the Federal Ministry of Finance in Berlin.
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Cooperation (DAC7) provides the first legally binding framework for conducting joint tax audits

in the European Union (Form and Oestreicher 2021, Čičin-Šain and Englisch 2022). Despite the

growing interest of policymakers and practitioners, we lack a theoretical understanding of when

tax authorities are willing to engage in joint audits and what their economic implications are.

This question is particularly pertinent because, although joint tax audits are expected to prevent

disputes, they typically require greater administrative resources than national audits (Burgers

and Criclivaia 2016, OECD 2019).

To address this gap, we develop a game-theoretic model that analyzes the strategic interactions

between a multinational firm, two tax authorities, and their respective national tax auditors. In

particular, we study the conditions under which we expect joint tax audits to arise and their

effects on the firm’s expected tax payments and tax audit efficiency.

The model features a multinational firm operating in a high-tax and a low-tax country. Part

of the firm’s income is disputed with regard to its allocation between the two countries. The

true allocation is determined by the state of the world. In “consistent” states, tax rules are

consistently applied across countries even in a national audit. In the “inconsistent” state, tax rules

are inconsistently applied if no joint tax audit is established and a national audit is conducted,

leading to double taxation. The firm privately observes the state and reports the disputed income

to one of the tax authorities. Reporting disputed income to the low-tax authority can constitute

income shifting. In particular, the firm can engage in “aggressive” income shifting when both

countries would agree the income should be taxed in the high-tax country (consistent state),

in “moderate” income shifting when both countries would disagree on the income allocation

(inconsistent state), or abstain from income shifting altogether.2 For example, the firm can shift

income by varying a royalty payment from a subsidiary located in the low-tax country to the

parent company located in the high-tax country. Following the firm’s report, both tax authorities

independently decide whether to opt for a joint tax audit, which is established only if both give

their consent. If no joint audit occurs, the decisions to conduct (in-depth) national audits are

2We refer to income shifting in this consistent state as aggressive, since the firm deliberately misreports against a
shared understanding of where income should be taxed. In the inconsistent state, shifting is termed moderate, as
any interpretation is reasonable and both countries can plausibly claim taxing rights.
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delegated to strategic tax auditors.3 While joint audits involve additional coordination costs for

both net-revenue maximizing authorities, joint audits prevent double taxation and avoid the costs

associated with dispute resolution procedures (e.g., MAPs) when national audits would lead to

double taxation. We label the latter as “inconsistency costs”.

Three key institutional characteristics that depend on the specific country pair shape the

players’ behavior in the model. Tax rule inconsistency reflects how likely it is that diverging

interpretations are practically applied under national audits, which varies even within OECD

countries (Diller et al. 2025). This institutional friction directly affects the behavior of national

tax auditors. These auditors typically have implicit incentives to increase revenues by uncovering

income shifting (Blaufus et al. 2025), but also face personal audit costs. As tax rule inconsistency

increases, so does the likelihood that (at least moderate) income shifting occurs, making their

decisions to conduct national audits more attractive. The tax authorities base their preceding

joint audit decisions on the anticipated behavior of the national auditors. While national audits

increase revenues if they uncover income shifting, they may trigger inconsistency costs in

the case of double taxation. These costs capture the administrative and procedural burden of

resolving disputes through mechanisms such as MAPs. The costs can vary across countries, as,

for example, reflected in different MAP durations (Martini et al. 2025). Higher inconsistency

costs make joint audits more attractive to the tax authorities as a means to prevent disputes

ex ante. A third institutional factor is the residual risk of double taxation for the firm, which

captures the effectiveness of dispute resolution mechanisms in eliminating double taxation after

national audits. The higher this risk, the less likely the firm is to engage in moderate income

shifting, and the more likely conflicting preferences become between the firm and the authorities

regarding joint versus national audits. This risk is low in country pairs with mandatory binding

arbitration and can be high otherwise, particularly when the countries’ tax rates are similar.

Our equilibrium analysis reveals how the firm’s income shifting decisions, the tax authorities’

decisions to opt for a joint audit, and the auditors’ decisions to conduct national audits depend

on these institutional characteristics. We find that the economic implications of joint tax audits

3We focus on permanently audited multinational firms, and thus the national audit decisions reflect auditors’
decisions to conduct in-depth national audits of the underlying transaction.
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critically depend on the firm’s residual double taxation risk absent joint audits. When this risk is

low, joint audits only occur when the tax authorities’ expected inconsistency costs under national

audits are higher than the additional coordination burdens under a joint tax audit. Therefore,

a necessary condition for joint audits to occur is that the tax authorities’ expected deadweight

losses are lower than under national audits. Since these deadweight losses serve as our measure

for tax audit efficiency, this reveals that when the residual risk is low, joint audits are always

efficient if established. However, the converse is not true, as not all efficiency-enhancing joint

audits are established. A joint audit requires mutual consent by both authorities, and the tax

authority in the low-tax country blocks some efficiency-enhancing joint tax audits because the

low-tax authority does not internalize the inconsistency cost savings that could be realized

by the high-tax authority. This reveals a fundamental coordination problem in decentralized

enforcement settings that efficiency can be necessary but not sufficient for implementation.

When tax rule inconsistency is sufficiently low but the risk of residual double taxation is high—

that is, disputes are rare but in case of occurrence hard to resolve through traditional dispute

resolution—we find that joint tax audits are unlikely to be initiated. However, as soon as tax rule

inconsistency exceeds a threshold, we show that a national audit and a joint audit equilibrium may

coexist. In the national audit equilibrium, the auditors of both countries conduct some national

audits, and the firm engages in some moderate and aggressive income shifting. In the joint

audit equilibrium, the firm engages in no moderate income shifting and more aggressive income

shifting compared to the national audit equilibrium. On the one hand, the different income

shifting behavior enables the tax authorities’ to more effectively use joint audits to target genuine

tax disputes that emerge in the inconsistent state, as the required inconsistency costs for joint

audits decrease. On the other hand, the changed income shifting behavior triggers the possibility

that joint audits get inefficient, because these can occur even for low levels of inconsistency

costs. Summing up, we generally find that the existence of joint audits can decrease tax audit

efficiency. This result is striking given that our tax audit efficiency definition incorporates both

tax authorities’ expected deadweight losses and their mutual consent is required for joint audits
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to occur. Further, we also show that efficient joint audits can be blocked by either tax authority,

which contrast the findings from the low risk case.

We also examine how the presence of joint tax audits affects the firm’s expected tax payments

compared to a setting with only national audits. Across all equilibria, our findings suggest

that the expected tax payments in the consistent states are identical, and hence any differences

originate from the inconsistent state. When the residual double taxation risk is low, joint audits

can increase expected tax payments because they can prevent the firm from fully leveraging the

tax rate differential through moderate income shifting. Once the residual risk of double taxation

is sufficiently high, joint tax audits always reduce the firm’s expected tax payments. Because

joint tax audits require both authorities to agree on a common report that eliminates double

taxation, a high residual risk undermines the prospects of reaching such an agreement due to

negative revenue implications for at least one authority. Notably, the cases where joint audits

reduce expected tax payments coincide with those in which joint audits may be inefficient.

Concerning regulatory implications, our findings suggest that when the residual double taxation

probability is low, a regulatory cost-sharing mechanism that reallocates coordination costs from

the low-tax to the high-tax authority could enable more coordinated enforcement and efficient

outcomes. By contrast, when the residual double taxation risk is high, a third-party cost-sharing

approach involving the firm is more suitable. If the firm shares part of the coordination burden,

such cost-sharing approach could better align the firm’s preferences with overall efficiency goals.

We contribute to the literature in two ways. First, we contribute to the literature on strategic

individual and corporate taxpayer audits (e.g., Graetz et al. 1986, Sansing 1993, Mills et al.

2010). Within this literature, De Waegenaere et al. (2006) employ an international tax compliance

model with potential inconsistent applications of transfer prices and investigate the economic

effects of harmonizing transfer pricing rules on income shifting and audit strategies. Diller et al.

(2025) examine the effects of enhancing standards consistency on a firm’s reporting and tax

authorities’ audit strategies, additionally including real effects. Unlike these studies, we analyze

joint tax audits as an institutional mechanism that can be used by tax authorities to overcome

inconsistency when harmonization is difficult or practically impossible.
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Similarly, other studies consider institutional mechanisms to resolve or prevent inconsistencies

and disputes. Kourouxous et al. (2024) study how the presence of a court of appeals affects

taxpayer reporting and the tax authority’s audit process. In an international setting, Martini

et al. (2025) analyze how different arbitration mechanisms to resolve double taxation affect tax

audit qualities. Unlike these resolution mechanisms, preventive mechanisms, such as joint tax

audits, are voluntarily established by some of the players. De Simone et al. (2013) examine when

firms and tax authorities voluntarily enter into Enhanced Relationship Programs and how the

benefits of the program are shared. Diller et al. (2017) analyze the circumstances under which

investors request Advance Tax Rulings. Unlike these studies, we focus on dispute prevention

in an international setting. Similar to our international setting, De Waegenaere et al. (2007)

examine when bilateral APAs arise and how they affect tax audit efficiency. They find that the

absence of bilateral APAs can reveal private information which can decrease tax audit efficiency.

Our study differs from De Waegenaere et al. (2007) because joint tax audits do not require the

firm’s consent and the authorities’ joint audit decisions are based on the firm’s report. We find

that the existence of joint tax audits can decrease tax audit efficiency because the firm alters

its income-shifting strategy, while the channel of De Waegenaere et al. (2007) is muted in our

setting.

Second, we contribute to the literature on joint audits in non-tax settings. Deng et al. (2014)

analyze joint audits in which two audit firms simultaneously but yet separately audit a firm’s

financial statement, considering two joint audit and one single audit regime. They find that

joint audits can impair audit quality due to free-riding incentives. Biehl et al. (2022) propose

an extension of this model and additionally consider joint audit synergies. Blaufus et al. (2024)

examine whether tax audits become more efficient if tax auditors have access to information

about statutory audit adjustments. Their setting can be interpreted as a sequential joint audit of

two auditors with distinct but related audit fields. While these joint audit models also result in a

common report, our tax setting differs because participation is voluntary and endogenous, the

relationship absent a joint audit is more adversarial, and free-riding incentives are muted.
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In sum, we are the first to theoretically examine the economic effects of joint tax audits and

their distinct characteristics as compared to other dispute resolution mechanisms or joint audit

arrangements. In particular, joint tax audits are a coordinated enforcement mechanism in an

international tax setting and (only) require the tax authorities’ consent.

The paper proceeds as follows. Section 2 describes the relevant elements of the institutional

setting. Section 3 introduces the analytical model and its main assumptions. Section 4 presents

the equilibria depending on the low or high residual double taxation risk. Section 5 identifies the

economic effects of joint audits. Finally, section 6 concludes.

2. Institutional Framework

The OECD’s Base Erosion and Profit Shifting project marked a turning point in international

tax cooperation. In particular, action 14 of the project emphasized improving tax dispute

resolution mechanisms between member states to address double taxation and income shifting

by multinational firms (OECD 2015). Against this backdrop, joint tax audits emerged as a

critical tool in international tax enforcement in a short period of time. In contrast to national or

simultaneous audits, joint tax audits involve two or more tax authorities collaboratively reviewing

taxpayer records, ensuring consistent tax assessments across jurisdictions and thereby avoiding

double taxation (Burgers and Criclivaia 2016, Form and Oestreicher 2021). While information

exchange is a key component of a joint tax audit, this exchange also exists outside joint tax

audits. Thus, what sets the different audit types apart is the ability to reach a common assessment

through mutual understanding (OECD 2019).

A joint tax audit typically replaces a national audit and renders subsequent MAPs, which are

used to resolve double taxation arising from escalated disputes, unnecessary. An alternative for

resolving double taxation issues related to transfer prices are APAs, which are based on the same

legal provision as MAPs, namely Article 25 of the OECD Model Convention for Double Taxation

Agreements. Even though both MAPs and APAs can provide solutions to double taxation issues,

both exhibit similar weaknesses as they are time consuming and are mostly unable to resolve

issues in advance of an audit (Zimmerl 2022).
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Important milestones in institutionalizing joint tax audits within the European Union include

the EU directive on Tax Dispute Resolution Mechanisms and DAC7. While the former introduced

mandatory binding arbitration and encouraged member states to conduct joint audits (EU

Council 2017), the latter establishes a legal and administrative framework by providing a

structured approach to collaboration and information sharing mechanism aimed at standardizing

joint audit procedures within the European Union (Form and Oestreicher 2021, Čičin-Šain

and Englisch 2022). The 2008 revision of Article 26 of the UN Model Tax Convention also

played a key role in facilitating joint tax audits. It influenced agreements at both the European

and OECD levels and supported the establishment of joint audits through bilateral treaties by

promoting information exchange between contracting states. Its provisions regarding the scope

of information, confidentiality, and conditions for exchange were a contributing factor that led to

the facilitation of joint audits globally. However, to this point, there is no institutional framework

that mandates joint tax audits. In all cases, joint tax audits have to be initiated by one party and

subsequently mutually agreed upon by the other participating parties (OECD 2019). In addition,

under the current European and global provisions, taxpayers do not have a legally standardized

right to request or reject a joint audit (Form and Oestreicher 2021, Čičin-Šain and Englisch

2022).

Globally, by 2020, we observe 232 joint audit cases (Braun et al. 2020). Although administra-

tive barriers with regard to aligning the various tax audit procedures of participating jurisdictions

were not yet fully resolved, first pilot projects between Germany, France, and the Netherlands

in the early 2010s demonstrated that joint tax audits have the potential to prevent international

tax disputes (OECD 2019, Criclivaia 2020). The majority of the pilot projects were initiated by

member states of the European Union with Germany in the lead having initiated 113 of those

232 joint audits (Braun et al. 2020, Criclivaia 2020).4 Recently, we also observe joint tax audits

with a number of non-European countries. Initial reports indicate that joint tax audits can be

a time-saving tool as compared to other traditional resolution procedures, as most cases have

4Joint tax audits exhibit a close resemblance to the interstate tax audits conducted by the Multistate Tax Commission
in the United States (Burgers and Criclivaia 2016). Within the United States, first pilot projects regarding
state-level sales and income tax were completed as early as 1969 (Multistate Tax Comission 1970).

B - 8



been resolved and double taxation has been avoided. However, joint tax audits still lack mass

suitability (Form and Oestreicher 2021). Also, joint audits are conducted by a limited pool

of specialized auditors, and impose additional coordination burdens on tax authorities due to

differences in procedures, legal frameworks, and audit standards, as well as practical challenges

such as language barriers (Burgers and Criclivaia 2016). This calls for a theoretical foundation

of joint tax audits.

3. Model

3.1. Model setup

Basic assumptions Subsequently, we introduce the setup of our model.5 We assume that a

firm with worldwide income W operates in two countries, a low-tax country L and a high-tax

country H. The firm’s income must be taxed in either of these countries. Income is subject to

tax rate τL in the low-tax country or tax rate τH in the high-tax country with τH > τL ≥ 0. Part

of this income is disputed, where the disputed income is normalized to one. There are three

possible states of nature: yL, yH and yB. In state yL (yH), both tax authorities agree that the

firm’s disputed income should be taxed in country L (H). In state yB, a tax dispute arises as both

tax authorities claim the right to tax the firm’s income following national audits, resulting in

double taxation. The probabilities of the states are Pr(yL) = Pr(yH) = (1− p)/2 and Pr(yB) = p,

where p ∈ [0,1] reflects the probability that the tax rules are inconsistently applied by the tax

authorities. For example, a high p may reflect transactions between countries with fundamentally

different transfer pricing systems (Rathke et al. 2020). However, even among countries aligned

with OECD guidelines, inconsistent applications of rules are prevalent, as shown by anecdotal

evidence (Diller et al. 2021, Diller et al. 2025) and the high concentration of arbitration cases

within this group (Martini et al. 2025).

The firm privately observes the state of nature, which captures the informational asymmetry

typically assumed between the firm and the tax authorities or auditors before any audit. After

5Our model is a variation of the international tax compliance model of De Waegenaere et al. (2006).
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observing the state, the firm reports its aggregate taxable income W to country L and H. We

restrict our focus to income shifting, which requires that aggregate income reported must equal

W . For example, the firm can vary a royalty payment from a subsidiary located in L to the

parent company located in H owning the intangible property. Therefore, we implicitly assume

that cross-border information exchange, disclosure requirements, and substantial penalties for

misreporting deter tax evasion (i.e., reported aggregate income smaller than W ). The critical

decision concerns the country to which the firm shifts the disputed income, either to L or H, as

reflected in the respective reports xL and xH .

Next, both tax authorities observe the firm’s report xL or xH and simultaneously decide whether

they want to opt for a joint tax audit. Only when both tax authorities independently opt for

the joint audit, it is established. Otherwise, the audit decision is delegated to strategic tax

auditors who can audit nationally.6 Joint tax audits involve additional coordination burdens

relative to national audits (Burgers and Criclivaia 2016, OECD 2019). We model this by a cost

K > 0 each tax authority incurs in case of a joint tax audit. Ultimately, the tax authorities’ joint

audit decisions are a trade-off between the additional coordination cost and the potential to

avoid inconsistency costs associated with costly MAPs or arbitration, while accounting for the

expected tax revenue consequences of the different types of audits. The payoffs are described in

the following. Figure 1 depicts the game tree.

National tax audits If no joint tax audit is established, the tax authorities delegate the audit

decisions to their respective national auditors, who also observe the report xi with i ∈ {L,H}.

If conducted, national audits reveal the state. The tax auditors in both countries receive a fixed

benefit b > 0 if they uncover income shifting. For example, tax auditor H receives the benefit

when xL is reported and he uncovers state yH (“aggressive” income shifting) or yB (“moderate”

income shifting). Conversely, auditor L receives the benefit when xH is reported and states yL

or yB are uncovered. However, auditing is personally costly to the auditors at cost ci > 0 with
6The simultaneous joint audit decisions avoid introducing strategic timing frictions unrelated to the core question

of coordinated enforcement and reflect the institutional reality that the momentum for coordination is typically
lost once in-depth national audits have commenced (OECD 2019). In addition, the setup reflects that national
audits are typically delegated to national tax auditors, whereas joint audits require higher-level coordination
between authorities that are conducted by other auditors (Braun et al. 2020, Federal Central Tax Office 2025).
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Figure 1. Game Tree
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ci < b. These assumptions reflect that tax auditors typically have implicit incentives to generate

additional revenues through tax audits (Blaufus et al. 2024, Blaufus et al. 2025). The benefit

in state yB reflects the current environment of intensified competition for tax revenues across

countries (e.g., Blaufus et al. 2023). In addition, we require that b > 2cH , which guarantees that

auditor H’s audit threat is credible even if there is no inconsistency (p = 0).

The auditors’ decisions affect the tax authorities’ collected revenues. If the firm shifts income

aggressively (report xH in state yH) and auditor H conducts an audit, the tax authority collects

the tax and an additional penalty τH(1+π). This is similarly true in the opposite case when the

state is yL, the firm reports xH , and auditor L audits, but this case never occurs in equilibrium.

Thus, only the penalty π imposed by country H is relevant. In either case, the other authority

collects no revenues because the allocation of income is undisputed in the consistent states.
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If an audit is conducted in the inconsistent state yB by auditor i after a report x−i, both tax

authorities claim the right to tax the disputed income, resulting in double taxation. Authority

i, however, does not claim a penalty as any interpretation is reasonable in state yB. To resolve

double taxation, we assume that the firm initiates a MAP (potentially followed by arbitration)

or litigates nationally.7 The outcome of the dispute resolution procedure is that tax authority i

(auditor i has audited x−i) collects ετi with 0 ≤ ε ≤ 1, and tax authority −i taxes the full income.

In the following, we refer to ε as the residual double taxation risk, where “residual” refers to

double taxation after the dispute resolution procedure. For example, if ε = 0, there would be

mandatory binding arbitration in both countries, completely resolving double taxation. If ε = 1,

both countries claim to tax the disputed income even after MAP. This modeling choice captures

the assumption that the MAP procedure or arbitration panel favors the initial report xi of the

firm.8

Dispute resolution procedures aimed at eliminating double taxation have implications beyond

the mere allocation of tax payments. These procedures are often lengthy and resource-intensive

for tax authorities (Martini et al. 2025) and may erode taxpayers’ trust in the fairness and effi-

ciency of the system (Braun et al. 2020). Therefore, we additionally consider these inconsistency

costs, and model them as an amount kτi with k > 0 incurred by each tax authority when national

audits lead to double taxation. Countries with a higher tax rate thus have a larger share of revenue

at stake, triggering more complex and costly resolution processes (Martini et al. 2025). High

levels of k can occur when countries, such as the United States or India with a long average

duration for arbitration cases, are part of the firm’s business activity. Avoiding these inconsistency

costs is among the determining factors for tax authorities to initiate joint tax audits.

Table 1 summarizes the players’ payoffs for every possible state yi and action choice in the

national audit. Given that auditing xi is a dominated strategy for tax auditor i, these choices are

not included in the table.

7Our model captures both dispute resolution procedures. However, since national litigation is less common than
resolution through MAP or arbitration, we concentrate on the international mechanisms in the main text.

8The assumption is consistent with our interpretation of state yB, in which any outcome supported by robust
documentation is considered reasonable. Given the cooperative nature of joint tax audits, we expect a more
balanced allocation of income between countries compared to the typically adversarial nature of ex post dispute
resolution procedures such as MAP or arbitration. We specify this balanced allocation below.
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Table 1. Payoffs in a national tax audit

Low-tax country High-tax country

Firm Auditor L Tax authority Auditor H Tax authority

State

yL

xL, H audit −τL 0 τL −cH 0

xL, H no audit −τL 0 τL 0 0

xH , L audit −τL(1+π) b− cL τL(1+π) 0 0

xH , L no audit −τH 0 0 0 τH

State

yH

xL, H audit −τH(1+π) 0 0 b− cH τH(1+π)

xL, H no audit −τL 0 τL 0 0

xH , L audit −τH −cL 0 0 τH

xH , L no audit −τH 0 0 0 τH

State

yB

xL, H audit −τL − ετH 0 τL(1− k) b− cH (ε − k)τH

xL, H no audit −τL 0 τL 0 0

xH , L audit −τH − ετL b− cL (ε − k)τL 0 τH(1− k)

xH , L no audit −τH 0 0 0 τH

Joint tax audit Once both tax authorities opt for a joint tax audit, involving coordination

cost K > 0 for each authority, we assume that no further strategic decisions are made. National

auditors no longer play an active role, and the authorities are assumed to reach a common

agreement, as there is a strong commitment to reach an agreement once joint tax audits are in

place.9 As in national tax audits, we assume that joint tax audits reveal the state. In the consistent

states, the revenue consequences are equivalent to those under national audits. In state yB,

however, the authorities agree on an income allocation that prevents double taxation. We model

the joint audit outcome parsimoniously by assuming that, at the time of the joint audit decision,

the share κ allocated to tax authority H is unknown. κ is drawn from a probability distribution

with full support on [0,1], and independent of xi. We consider symmetric distributions, for

example, κ ∼U(0,1), with all players anticipating the expected share E(κ) = E(1−κ) = 1/2.

Table 2 summarizes the players’ payoffs for every possible state yi and report xi.

9As Braun et al. (2020, p. 24) note: “So far, almost all [joint tax audit] cases have been resolved and double
taxation avoided”. Also, the assumption aligns with those made for Bilateral Advance Pricing Agreements
(De Waegenaere et al. 2007) and Cooperative Compliance Programs (De Simone et al. 2013).
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Table 2. Payoffs in a joint tax audit

Firm Tax authority L Tax authority H

State

yL

xL −τL τL −K −K

xH −τL(1+π) τL(1+π)−K −K

State

yH

xL −τH(1+π) −K τH(1+π)−K

xH −τH −K τH −K

State

yB

xL − τL+τH
2

τL
2 −K τH

2 −K

xH − τL+τH
2

τL
2 −K τH

2 −K

3.2. Strategies and objective functions

We now turn to the players’ strategies and their objective functions. Since the firm observes the

state, it conditions its strategy on this private information. In state yL, the firm has a dominant

strategy of reporting xL, as it can be sure that this report will be accepted regardless of the

subsequent decisions by other players. In state yH , the firm chooses a mixed strategy reporting

xH with probability α and xL with probability 1−α , maximizing E [uF (α|yH)]. In state yB,

it chooses a mixed strategy reporting xH with probability β and xL with probability 1− β ,

maximizing E [uF (β |yB)].

Both tax authorities observe the report xi. Tax authority H chooses probability µH(xi) to

conduct a joint tax audit, considering expected payoffs in a joint audit E [vH (JA|xi)] and na-

tional audit E [vH (NA|xi)]. Similarly, tax authority L chooses probability µL(xi) considering

E [vL (JA|xi)] and E [vL (NA|xi)]. If no joint tax audit is established, the tax auditors come into

play. Tax auditor H never audits xH , since the auditor can only benefit from an audit of xL.

However, conditional on xL, he chooses an audit probability γ by maximizing E [uH (γ|xL)].

Analogously, tax auditor L never audits xL and chooses an audit probability δ by maximizing

E [uL (δ |xH)]. We next show the players’ objective functions given their available information

when making their strategic decisions. We start with the tax auditors’ audit decisions.
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Tax auditors’ audit decisions Conjecturing the firm’s strategies α and β , tax auditor H’s

expected utility given report xL is

E [uH (γ|xL)] = γ [(Pr(yH |xL)+Pr(yB|xL))b− cH ] , (1)

with

Pr(yH |xL) =
1−p

2 (1−α)
1−p

2 (1−α)+ 1−p
2 + p(1−β )

, (2)

Pr(yB|xL) =
p(1−β )

1−p
2 (1−α)+ 1−p

2 + p(1−β )
. (3)

Thus, tax auditor H trades off the expected benefit of uncovering income shifting against the

audit costs. Similarly, tax auditor L’s expected utility given report xH is given by

E [uL (δ |xH)] = δ [Pr(yB|xH)b− cL] = δ

[
pβ

pβ + 1−p
2 α

b− cL

]
. (4)

Notably, the expected benefit to conduct an audit increases for both tax auditors when tax rule

inconsistency p is higher.

Tax authorities’ joint audit decisions The tax authorities simultaneously decide on whether

they opt for a joint audit. They conjecture the firm’s reporting strategy, the other tax authority’s

joint audit strategy, and the auditors’ audit strategies if no joint tax audit is established. Given a

report xL, tax authority H’s expected payoff from a joint and national audit is

E [vH(JA|xL)] = Pr(yH |xL)τH(1+π)+Pr(yB|xL)
τH

2
−K, (5)

E [vH(NA|xL)] = γ [Pr(yH |xL)τH (1+π)+Pr(yB|xL)(ε − k)τH ] . (6)

Thus, upon observing report xL, tax authority H prefers a joint audit if

τH

[
Pr(yH |xL)(1− γ)(1+π)+Pr(yB|xL)

(
1
2
− γ(ε − k)

)]
≥ K. (7)
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Tax authority H’s trade-off conditional on xL is as follows. On the cost side, joint audits incur

additional coordination costs and the authority loses expected tax revenues from double taxation.

On the benefit side, it taxes the income and imposes an additional penalty if no national audit

occurs in yH , it taxes half of the income in yB, and, most importantly, it saves the inconsistency

costs when double taxation would occur in a national audit.

Conditional on xL, tax authority L’s expected payoffs from a joint and national audit is

E [vL(JA|xL)] = Pr(yL|xL)τL +Pr(yB|xL)
τL

2
−K, (8)

E [vL (NA|xL)] = τL − γ [Pr(yH |xL)τL +Pr(yB|xL)τLk] . (9)

Thus, tax authority L prefers a joint audit if

τL

[
Pr(yB|xL)

(
γk− 1

2

)
−Pr(yH |xL)(1− γ)

]
≥ K. (10)

Intuitively, preventing the inconsistency costs arising from double taxation is the only advantage

for authority L in this case. Other than that, a joint tax audit has negative revenue implications

and induces the coordination cost K. Overall, tax authority L and H choose µi(xL) so as to

maximize

E [vi (µi(xL))] = µi(xL)µ−i(xL)E [vi (JA|xL)]+(1−µi(xL)µ−i(xL))E [vi (NA|xL)] . (11)

The following lemma simplifies the equilibrium analysis. The proof is in the Appendix B.

Lemma 1. If the firm reports xL, the joint audit incentive for tax authority H is always higher

than for tax authority L. Thus, the binding constraint to consider is (10).

Lemma 1 establishes that in the equilibrium analysis, it suffices to focus on tax authority L’s

joint audit decision when the firm reports xL. If (10) does not hold, no joint tax audit can occur.
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Next, we turn to the decisions when the firm reports xH . As this report cannot stem from state

yL, tax authority H’s expected payoffs in a joint and national audit are

E [vH (JA|xH)] = Pr(yH |xH)τH +Pr(yB|xH)
τH

2
−K, (12)

E [vH (NA|xH)] = Pr(yH |xH)τH +Pr(yB|xH)τH −δ Pr(yB|xH)kτH . (13)

Thus, tax authority H prefers a joint audit if

τH Pr(yB|xH)

(
δk− 1

2

)
≥ K. (14)

In this case, tax authority H trades-off the benefit of preventing inconsistency costs against the

negative revenue effect of splitting the tax base and the coordination cost. Similarly, we obtain

tax authority L’s expected payoffs

E [vL (JA|xH)] = Pr(yB|xH)
τL

2
−K, (15)

E [vL (NA|xH)] = δ [Pr(yB|xH)(ε − k)τL] . (16)

Thus, tax authority L prefers a joint audit if

τL Pr(yB|xH)

(
δ (k− ε)+

1
2

)
≥ K. (17)

The trade-off resembles the one for tax authority H after a report xL. Notably, we cannot establish

a similar result as in Lemma 1 when the report is xH . While the joint audit incentive for tax

authority L is higher when K = 0 due to δ (k− ε)+ 1
2 > δk− 1

2 , this need not be the case when

the coordination costs K are high.10 Overall, tax authority L and H choose µi(xH) so as to

10Lemma 1 is driven by our modeling choice for the inconsistency costs, that is, kτi. If we model fixed inconsistency
costs k independent of τi, Lemma 1 would not hold and the implications are similar to those in our setup when
the report is xH . By contrast, with fixed inconsistency costs, we could establish a similar lemma where (14) is
the binding constraint when the report is xH . Our results remain qualitatively unchanged for fixed inconsistency
costs.
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maximize

E [vi (µi(xH))] = µi(xH)µ−i(xH)E [vi (JA|xH)]+(1−µi(xH)µ−i(xH))E [vi (NA|xH)] . (18)

Firm decisions The firm conjectures the auditors’ audit decisions and the probabilities that a

joint audit is established µL(xi)µH(xi). As explained above, the firm always reports xL in state

yL. In state yH , the firm trades-off the costs and benefits of aggressive income shifting 1−α .

Then, the firm’s expected utility is given by

E [uF (α|yH)] =−ατH − (1−α)
[
µH(xL)µL(xL)τH(1+π)+

(1−µH(xL)µL(xL))(γτH(1+π)+(1− γ)τL)
]
. (19)

From the perspective of the firm, joint tax audits and a national audit by auditor H are equally

threatening, as both lead to a repayment of the tax and a penalty when it reports xL in yH .

In state yB, the firm trades off the costs and benefits of moderate income shifting with

probability 1−β . The firm’s expected utility is given by

E [uF (β |yB)] =−
[

τL + τH

2

]
[β µH(xH)µL(xH)+(1−β )µH(xL)µL(xL)]

−β (1−µH(xH)µL(xH)) [δ (τH + ετL)+(1−δ )τH ]

− (1−β )(1−µH(xL)µL(xL)) [γ (τL + ετH)+(1− γ)τL] . (20)

When no joint audit is established, the firm’s objective functions are fully in line with our

benchmark model. Further, when tax authorities agree on a joint audit, for example after report

xL, the firm can prevent double taxation by choosing β = 0. Since the same outcome can also be

achieved when joint audits are conducted after xH and the firm chooses β = 1, this gives rise to

multiple equilibria. We discuss this in more detail in the next section.
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4. Equilibria

4.1. General remarks

In this section, we characterize the equilibria. Our equilibrium concept is Perfect Bayesian

Equilibrium as defined in Gibbons (1992). When multiple equilibria arise for the same parameter

values, we focus on those that are weakly payoff dominant (i.e., all players are weakly better

off and at least one is strictly better off). For example, we exclude equilibria in which the

firm’s expected tax payments and the auditors’ expected payoffs are identical to that in another

equilibrium, but tax authorities incur higher deadweight losses (inconsistency and coordination

costs).11 We also rule out equilibria that rely on firm randomization in state yB to induce a

joint tax audit, as these only occur for extremely high inconsistency costs. Overall, we obtain

equilibria that are institutionally plausible.12

The following observation underscores the role of De Waegenaere et al. (2006) as our bench-

mark model.

Observation. Suppose there are no inconsistency costs (k = 0). Then, only national audits will

be conducted, and we obtain equilibria INA to V INA with strategic tax auditors.

The observation can be directly seen from the tax authorities’ expected utilities. If we neglect

inconsistency costs, tax authority L never prefers a joint audit when observing xL (see equation

10) and tax authority H never prefers a joint audit when observing xH (see equation 14). Since

a joint audit requires consent of both authorities, this implies that only national audits are

conducted. We postpone the proof that equilibria INA to VINA exist to Proposition 1 to 5.

The various national audit equilibria crucially depend on the residual double taxation risk ε

and the tax rule inconsistency p. The intuition behind the national audit equilibria is as follows.

For a given level of ε , an increase in inconsistency generally induces auditors to adopt more

rigorous audit strategies. This, in turn, reduces aggressive income shifting by the firm, but may

11Harsanyi and Selten (1988) develop strict payoff dominance as a criterion for equilibrium selection, noting that
weak payoff dominance is a possible refinement.

12As Korn and Schiller (2003) point out, equilibrium refinements should identify those equilibria that are (likely to
be) observed in reality.
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generally increase or decrease moderate income shifting. The increase in audit aggressiveness

also increases tax authorities’ expected inconsistency costs. If the authorities want to conduct

a joint tax audit, a sufficiently high inconsistency p ensures credible off the equilibrium path

(national audit) threats. Moreover, for a given level of p, an increase in ε generally discourages

moderate income shifting. While this does not discourage joint tax audits per sé, it increases the

range where national audit equilibria are feasible.

More specifically, the national audit equilibria depend on threshold values for the probability

of double taxation, namely ε∗1 = (τH − τL)/τH and ε∗2 = π +(τH − τL)/τH , as well as threshold

values for tax rule inconsistency, namely p∗1, p∗2 and p∗3.13 We will show that the thresholds are

defined as

p∗1 =
cH

2(b− cH)+ cH
, p∗2 =

(b− cH)cL +(b− cL)cH

(b− cH)cL +(b− cL)cH +2(b− cH)(b− cL)
, and

p∗3 =
(b−2cH)cL

(b−2cH)cL +2(b− cL)(b− cH)
.

The value p∗1 reflects the value of p for which auditor H would be indifferent between auditing

and not auditing reports xL if the firm would never engage in aggressive income shifting but

always engages in moderate income shifting. The value p∗2 (p∗3) is the value of p for which

auditor H would always audit (auditor L audits with positive probability) when the residual

double taxation risk is high, that is, ε > ε∗2 . Similar to the benchmark model, our assumptions

guarantee that 0 ≤ p∗1 ≤ p∗2 ≤ 1 and 0 ≤ p∗3 ≤ p∗2 ≤ 1.

Tax authorities’ joint tax audit decisions will also depend on threshold values for inconsistency

costs. Therefore, we will only discuss two ε-cases, namely ε < ε and ε > ε , where

ε = min
{

τH − τL

τH
,

τH(1+π)− τL

2τH

}
and ε = ε

∗
2 =

τH(1+π)− τL

τH
.

13Compared to our model, De Waegenaere et al. (2006) differ on one key dimension. In our model, tax auditors
conduct national audits, while in their model, these are conducted by the tax authorities themselves. Tax
authorities directly consider the revenue implications of the audit, particularly ετi in state yB, while auditors
receive a fixed benefit b. Therefore, while ε∗1 and ε∗2 remain identical, the threshold values for tax rule
inconsistency become independent of ε in our model.
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Intuitively, the case when the residual double taxation risk is low (ε < ε) occurs when the

countries participate in mandatory binding arbitration or when their tax rate differential is

high. By contrast, the case when this double taxation risk is high (ε > ε) occurs if the tax rate

differential is low and no binding arbitration exists.

To keep the following Propositions concise, we report only the outcomes of the joint audit

decisions µ∗
L(xL)µ

∗
H(xL) and µ∗

L(xH)µ
∗
H(xH) in the main text. The individual decisions µ∗

i (xL)

and µ∗
i (xH), as well as the specific values of mixed strategies (where applicable) and the proofs,

are provided in the Appendix B.

4.2. Low residual double taxation risk

To begin, let us preview the different equilibria regions when the residual double taxation

risk is low ε < ε in Figure 2, depending on the probability of tax rule inconsistency p and

inconsistency cost k. Importantly, the equilibrium that is played crucially depends on the

specific country-pair combination in which the firm’s business activity takes place. The intuition

for all equilibria regions is illustrated in Figure 4 in the Appendix A. There, we provide a

parsimonious classification for potentially observed equilibria, taking Germany as a fixed part of

the country-pair combination.14

When the residual double taxation risk is low, the following equilibria arise when p is smaller

than p∗1.

14Germany is a global pioneer with regard to joint tax audits (Braun et al. 2020, Criclivaia 2020), making it a
particularly fitting example.
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Figure 2. Equilibria regions when residual double taxation risk is low
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Notes: Parameters are τH = 30%, τL = 15%, π = 30%, b = 0.1, cH = 0.04, cL = 0.06 and K = 0.07, requiring
ε < ε = 0.4.

Proposition 1. If p < p∗1 and

(i) if k < k∗I , we obtain equilibrium INA.

The firm chooses a mixed reporting strategy α∗ in yH and always reports xL in yB (β ∗ = 0).

The tax authorities do not conduct joint tax audits. Auditor H chooses a mixed auditing

strategy γ∗ of reports xL, and auditor L never audits reports xH (δ ∗ = 0).

(ii) if k > k∗I , we obtain equilibrium IJA.

The firm chooses a mixed reporting strategy α∗ in yH and always reports xL in yB (β ∗ = 0).

The tax authorities conduct joint tax audits of reports xL with probability µ∗
L(xL), and no

joint tax audits of reports xH . Auditor H chooses a mixed auditing strategy γ∗ of reports

xL, and auditor L never audits reports xH (δ ∗ = 0).

In equilibrium INA, no joint tax audits are established because the (expected) inconsistency

costs are too low (k < k∗I ), particularly for tax authority L. Further, there is no pure strategy with

regard to auditor H’s national audit strategy γ∗ and aggressive income shifting α∗. Intuitively,
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when auditor H always audits (γ = 1), the firm will never engage in aggressive income shifting

(α = 1); but then the relatively low inconsistency p < p∗1 implies that auditor H would not audit

anymore (γ = 0). However, if auditor H does not audit, the firm would prefer to always engage

in aggressive income shifting (α = 0), which incentivizes auditor H to always audit. Thus, the

only equilibrium is in mixed strategies γ∗ and α∗. Also, as the residual double taxation risk

is low, the firm prefers to always engage in moderate income shifting β ∗ = 0. Consequently,

auditor L never audits δ ∗ = 0.

In equilibrium IJA, some joint tax audits of reports xL are conducted when the (expected)

inconsistency costs are sufficiently high (k > k∗I ). In addition, the same notion for auditor

H’s audit strategy and aggressive income shifting as in equilibrium INA applies, requiring

randomization γ∗ and α∗. The reason that only some reports xL are jointly audited is as follows.

If tax authority L always opted for a joint audit (µL(xL) = 1), the joint audit would always be

established (see Lemma 1). Then, aggressive income shifting would be deterred (α = 1), and the

relatively low inconsistency p< p∗1 implies that auditor H would not audit (γ = 0). This, however,

mutes the off the equilibrium path audit threat of auditor H, leading to expected inconsistency

costs of zero. Then, tax authority L would prefer a national audit (µL(xL) = 0) to avoid the joint

audit coordination cost K > 0. By contrast, due to k > k∗I , the (expected) inconsistency costs in

the national audit equilibrium INA are so high that tax authority L wants to conduct some joint

tax audits. Thus, the equilibrium requires mixed strategy µ∗
L(xL).

Equilibria INA and IJA correspond to settings with limited disputes over the application of tax

rules and country pairs with binding arbitration or sufficiently different tax rates. Equilibrium

INA is likely when both countries consistently apply the OECD Transfer Pricing Guidelines and

exhibit relatively moderate MAP durations. Many transaction within the European Union, for

example, among Germany (high-tax) and Ireland (low-tax) could fall into this category. By

contrast, equilibrium IJA would require a country pair characterized by significantly prolonged

MAP or arbitration procedures.

Next, we turn to the equilibria that arise when p is larger than p∗1.
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Proposition 2. If p > p∗1 and

(i) if k < k∗II , we obtain equilibrium IINA.

The firm always reports xH in yH (α∗ = 1) and xL in yB (β ∗ = 0). The tax authorities do

not conduct joint tax audits. Auditor H always audits reports xL (γ∗ = 1), and auditor L

never audits reports xH (δ ∗ = 0).

(ii) if k > k∗II , we obtain equilibrium IIJA.

The firm always reports xH in yH (α∗ = 1) and xL in yB (β ∗ = 0). The tax authorities

always conduct joint tax audits of reports xL, and never of reports xH . Auditor H would

always audit reports xL (γ∗ = 1), and auditor L never audits reports xH (δ ∗ = 0).

In equilibrium IINA, no joint tax audit is established because the (expected) inconsistency costs

are too low for tax authority L to initiate one (k < k∗II). Compared to equilibrium INA, auditor H

has now sufficient incentives to always audit report xL due to p > p∗1, although the report solely

stems from moderate income shifting. Thus, α∗ = γ∗ = 1 arise simultaneously, and, together

with β ∗ = δ ∗ = 0, constitute this pure strategy equilibrium.

In equilibrium IIJA, the inconsistency costs are sufficiently high (k > k∗II) that both tax au-

thorities always initiate joint tax audits after a report xL. Compared to equilibrium IINA, the

authorities’ joint audit decision neither changes the firm’s income shifting decisions nor the

auditors’ audit strategies. The reason is that, from the firm’s perspective, both the joint and

national audit are qualitatively identical in uncovering aggressive income shifting. Also, the

firm still prefers to always engage in moderate income shifting, as the resulting joint audit

eliminates double taxation and yields a higher payoff than the otherwise certain tax payment of

τH . Importantly, our equilibrium concept requires auditor H to act optimally off the equilibrium

path. The resulting audit threat (γ∗ = 1) ensures that authority L opts for the joint audit to avoid

the inconsistency costs that would otherwise arise in a national audit.

Equilibria IINA and IIJA reflect situations with substantial disputes over the application of

tax rules, but where dispute resolution mechanisms to eliminate double taxation are in place.
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Transactions involving many European countries and Italy are likely to fall under equilibrium

IIJA, as Italy is known for unilateral transfer pricing adjustments (Diller et al. 2021).

Corollary 1 emphasizes two additional implications of the equilibria.

Corollary 1. The required inconsistency costs for joint tax audits approach to infinity when

τL = 0, and are (significantly) higher when tax rules are consistently applied (p < p∗1).

First, we find that joint tax audits do not occur with tax haven countries (τL = 0), as the

required inconsistency costs k∗I and k∗II get extremely high. Second, we find that when tax rule

inconsistency is low, joint tax audits require significantly higher inconsistency costs (k∗I ≫ k∗II) to

be worthwhile for the authorities. Put differently, joint audits are less likely in low-p environments

unless the (expected) inconsistency costs stemming from MAPs or arbitration are very high. The

requirement k > k∗I could reflect extremely long and resource-intensive MAPs, as, on average, in

cases involving the United States (Martini et al. 2025). By contrast, if k > k∗II , joint audits may

become attractive even under average MAP or arbitration durations. Notably, marginal increases

in p, especially around the threshold p∗1, can substantially expand the joint audit equilibrium

range, as auditor H’s strategy changes discontinuously.

The strategies of the players are summarized in Table 3 when the residual double taxation risk

is low.

Table 3. Equilibria strategies (low residual double taxation risk)

Strategy Equil. INA Equil. IINA Equil. IJA Equil. IIJA

µL(xL)µH(xL) 0 0 µ∗
L(xL) 1

µL(xH)µH(xH) 0 0 0 0

α α∗ 1 α∗ 1

β 0 0 0 0

γ γ∗ 1 γ∗ 1

δ 0 0 0 0
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4.3. High residual double taxation risk

Now, we turn to the different equilibria regions when the residual double taxation risk is high

(ε > ε). The following equilibria arise when p is smaller than p∗3. We preview the different

equilibria in Figure 3.

Proposition 3. If p < p∗3,

(i) we obtain equilibrium V NA.

The firm chooses a mixed reporting strategy α∗ in yH and always reports xH in yB (β ∗ = 1).

The tax authorities do not conduct joint tax audits. Auditor H chooses a mixed auditing

strategy γ∗ of reports xL, and auditor L never audits reports xH (δ ∗ = 0).

(ii) p∗1 < p < p∗3 and k > k∗II , we obtain equilibrium IIJA (see Proposition 2 (ii)).

(iii) p∗3 < p∗1 and k > k∗V , we obtain equilibrium IJA (see Proposition 1 (ii)).

In equilibrium VNA, the tax authorities prefer national audits over joint audits. Further, the firm

engages in some aggressive income shifting α∗ but no moderate income shifting (β ∗ = 1). The

relatively low inconsistency implies that auditor H does not want to always audit. However, the

national audit probability γ∗ together with the high double taxation probability ε deter moderate

income shifting. Although β ∗ = 1 creates audit incentives for auditor L, the level of inconsistency

is yet too low for auditing reports xH (δ ∗ = 0). Interestingly, this national audit equilibrium

exists independent of the size of inconsistency costs k. The reason is that in this national audit

equilibrium, the tax authorities do not incur any inconsistency costs in expectation. Hence, they

have no incentive to conduct joint audits. Notably, this is the only national audit equilibrium with

this characteristic.

The mere fact that tax authorities would always prefer a national tax audit when p < p∗3 does

not imply that this equilibrium is actually played. As we show in Proposition 3 (ii) and (iii),

joint audit equilibria do exist when p < p∗3. First, consider the case p∗3 < p∗1 depicted in Figure

3, which occurs if auditor L’s audit cost cL is not too high. Then, for very high inconsistency

costs k > k∗V , the firm prefers to play equilibrium IJA, as the prevalence of some joint tax audits
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Figure 3. Equilibria regions when the residual double taxation risk is high
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Notes: Parameters are τH = 30%, τL = 25%, π = 30%, b = 0.1, cH = 0.04, cL = 0.06, K = 0.07 and ε = 0.9 >
0.47 ≈ ε , implying p∗3 = 0.2 < p∗1 = 0.25 < p∗2 = 0.52. The gray area indicates regions where multiple equilibria
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weak payoff dominance. Equilibrium IJA lies out of the plot range and starts to exist for k > k∗V |p=p∗3

≈ 8.2, with k∗V
reaching its minimum value at p∗3. The dotted line indicates the value of k above which equilibrium IIIJA would be
ex ante efficient when p∗3 < p < p∗2 (see Proposition 7 below).

(µ∗
L(xL) > 0) would reduce the firm’s expected tax payments compared to equilibrium VNA

(see Proposition 6 below). In the figure, k∗V is, however, outside the plot range, suggesting that

this equilibrium is unlikely to occur when tax rate differences are low compared to when the

differences are high. Second, consider the case p∗1 < p < p∗3, which requires that cL is higher than

cH . For example, in Figure 3, p∗1 < p∗3 would require cL > 0.06, all else equal. When tax rule

inconsistency takes these weakly intermediate values, the firm always prefers to play equilibrium

IIJA as its resulting expected tax payments in state yB are lower. Taken together, we cannot rank

these potential national and joint audit equilibria according to weak payoff dominance and thus

cannot make a prediction on which equilibrium will arise. However, we expect that firms will try

to persuade tax authorities to conduct joint tax audits if they report the disputed income in the

low-tax country.
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The presented equilibria correspond to settings in which the difference in tax rates between

the countries is similar and the residual risk of double taxation is substantial, but there are limited

disputes on the application of tax rules. We expect that national tax audits are the likely outcome

in these scenarios.

The following equilibria arise when p is larger than p∗3 but smaller than p∗2.

Proposition 4. If p∗3 < p < p∗2 and

(i) if k < k∗V I , we obtain equilibrium V INA.

The firm chooses a mixed reporting strategy α∗ in yH and β ∗ in yB. The tax authorities do

not conduct joint tax audits. Auditor H chooses a mixed auditing strategy γ∗ of reports xL,

and auditor L chooses a mixed auditing strategy δ ∗ of reports xH .

(ii) if k > k∗III , we obtain equilibrium IIIJA.

The firm chooses a mixed reporting strategy α∗ in yH and always reports xH in yB (β ∗ = 1).

The tax authorities always conduct joint tax audits of reports xH , and never of reports xL.

Auditor H chooses a mixed auditing strategy γ∗ of reports xL, and auditor L would always

audit reports xH (δ ∗ = 1).

In equilibrium VINA, the inconsistency costs are too low (k < k∗V I) for joint tax audits to be

strictly preferred by the authorities despite the intermediate tax rule inconsistency p. Compared

to equilibrium VNA, auditor L now audits with positive probability δ ∗ > 0, because state yB

is sufficiently likely when p > p∗3. As a response, the firm engages in some moderate income

shifting to balance the double taxation arising from the national audits by both auditors.

In equilibrium IIIJA, the tax authorities always initiate joint tax audits after a report xH when

the inconsistency costs are sufficiently high (k > k∗III).
15 The other strategies on the equilibrium

path are mostly in line with equilibrium VNA. The firm engages in some aggressive income

shifting α∗ and auditor H audits reports xL with probability γ∗. A pure strategy by either of

the two players cannot be sustained in equilibrium. Further, the firm chooses report xH in state
15Our equilibrium refinement to focus on weakly payoff dominant equilibria excludes equilibrium IIJA in this

parameter range. As we show in section 5, the expected tax payments in IIJA are identical but the tax authorities’
deadweight losses are higher.
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yB (β ∗ = 1), because auditor H’s audit threat and the relatively high double taxation amount

deter moderate income shifting. Auditor L acts optimally off the equilibrium path and creates

a credible threat that inconsistency costs after a report xH occur (δ ∗ = 1), inducing the tax

authorities to coordinate on a joint tax audit.

Our results imply that when the inconsistency costs take intermediate values (k∗III < k < k∗V I),

both equilibria coexist and no prediction can be made concerning the equilibrium that will be

played. Again, the firm will promote the use of joint tax audits as the expected tax payments are

lower in expectation, while at least one tax authority is better off in the national audit equilibrium.

Intuitively, the firm acknowledges that a certain minimum level of inconsistency costs k∗III is

necessary for an equilibrium, although it unambiguously prefers a joint tax audit independent of

this minimum level. By contrast, one tax authority is only willing to give up the higher expected

tax payments in the purely national audit equilibrium when the inconsistency costs exceed k∗V I .

In Figure 3, tax authority L is reluctant to give up the purely national audit for p∗3 < p < 0.48,

while authority H is reluctant for 0.48 < p < p∗2. To sum up, only if the inconsistency costs are

low (high), we can conclude that the pure national (partial joint) audit equilibrium will be played.

The presented equilibria correspond to settings in which the (in-)consistency in the application

of tax rules takes intermediate values. Also, the equilibria require that the residual risk that

double taxation prevails is high or that the tax rate differential between the countries is low. The

former describes many transactions between European countries and non-European countries

such as China and India, as the latter two reject mandatory binding arbitration in their tax treaties.

The latter can occur even between European countries if the characteristics of the transaction

favor national litigation over dispute resolution via MAP or arbitration.16

Lastly, we present the equilibria that arise when p is larger than p∗2.

16The threshold values for the required inconsistency costs can, for example, correspond to the three tertiles of
average MAP duration of countries as reported in Appendix A.
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Proposition 5. If p > p∗2 and

(i) if k < k∗IV , we obtain equilibrium IV NA.

The firm always reports xH in yH (α∗ = 1) and chooses a mixed reporting strategy β ∗ in

yB. The tax authorities do not conduct joint tax audits. Auditor H always audits reports xL

(γ∗ = 1), and auditor L chooses a mixed auditing strategy δ ∗ of reports xH .

(ii) if k > k∗III , we obtain equilibrium IIIJA (see Proposition 4 (ii)).

Equilibrium IVNA constitutes an aggressive national audit equilibrium when the inconsistency

costs are sufficiently low (k < k∗IV ). Here, compared to VINA, the even higher level of inconsis-

tency induces auditor H to adopt a pure audit strategy of always auditing xL. Consequently, the

firm does not engage in aggressive income shifting (α∗ = 1). In addition, the firm engages in

some moderate income shifting and auditor L audits some reports xH with probability δ ∗ that is

higher than under VINA.

Since the national audit probabilities are higher in equilibrium IVNA than in VINA, the required

inconsistency costs for a joint tax audit decrease: k∗IV < k∗V I . Notably, Figure 3 shows that a range

with coexistence of equilibria IVNA and IIIJA exists, but is negligible in terms of its expected

occurrence. The reason is that both auditors’ audit probabilities discontinuously increase, sharply

increasing the authorities’ expected inconsistency costs in IVNA. When the inconsistency costs

are sufficiently high (k > k∗III), we obtain IIIJA in which joint tax audits are initiated after reports

xH . Interestingly, this joint audit equilibrium involves more aggressive income shifting as

compared to the respective national audit counterparts IVNA and VINA. As this result becomes

more likely when the countries’ tax rates are similar, we find that joint tax audits can lead to

more aggressive income shifting to (non-traditional) low-tax countries.

Equilibrium IIIJA typically arises when the residual double taxation probability is high and

the countries disagree on the application of tax rules. The range in which this equilibrium is the

unique outcome expands significantly when tax rules are inconsistently applied. We expect that

joint tax audits are most commonly initiated by the respective authorities in such cases, even

when inconsistency costs are moderate.
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Table 4 shows the equilibria illustrated in Figure 3. We omit equilibria IJA and IIJA, as these

equilibria have already been depicted in Table 3.17

Table 4. Equilibria strategies (high residual double taxation risk)

Strategy Equil. IVNA Equil. VNA Equil. VINA Equil. IIIJA

µL(xL)µH(xL) 0 0 0 0

µL(xH)µH(xH) 0 0 0 1

α 1 α∗ α∗ α∗

β β ∗ 1 β ∗ 1

γ 1 γ∗ γ∗ γ∗

δ δ ∗ 0 δ ∗ 1

5. Economic effects of joint tax audits

5.1. Firm’s expected tax payments

In this section, we examine how joint tax audits affect the firm’s expected tax payments. Proposi-

tion 6 summarizes the result.

Proposition 6. The existence of joint tax audits

(i) increases the firm’s expected tax payments when ε < τH−τL
2τH

and decreases them when

τH−τL
2τH

< ε < ε in equilibria IJA and IIJA (low residual double taxation risk case);

(ii) decreases the firm’s expected tax payments in equilibria IJA, IIJA and IIIJA when ε > ε

(high residual double taxation risk case).

The effect of joint tax audits on expected tax payments is evaluated relative to the national audit

benchmark that would prevail in their absence. Across all equilibria, the expected tax payments

17The case ε < ε < ε does not lead to additional qualitative insights beyond the high residual double taxation risk
case. While there is an additional national audit equilibrium when p∗1 < p < p∗2 and inconsistency costs are
sufficiently low (equilibrium IIINA), no additional joint tax audit equilibrium emerges. Further, we also have a
considerable range where the purely national audit and partial joint audit equilibrium coexist when inconsistency
costs take intermediate values. Depending on parameters, both joint audits after reports xL and xH can occur,
with joint audits conditional on xL (on xH ) becoming more likely when ε is lower (higher).
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in the consistent states yL and yH remain unchanged. In state yL, the firm always reports xL, a

dominant strategy that leads to a tax payment of τL, irrespective of subsequent audit decisions.

Similarly, in state yH , the expected tax payment equals τH in all equilibria. To illustrate, consider

equilibria IIIJA and IVNA. In IVNA, the firm adopts a pure strategy α∗
IV NA = 1, reporting xH in yH

and thereby paying τH with certainty, since double taxation is not possible in the consistent state.

By contrast, in IIIJA, the firm randomizes in yH with probability α∗
IIIJA = (b−2cH)/(b−cH)> 0.

However, the mere fact that it randomizes implies that the firm’s expected tax payment from

reporting xL or xH must be equal, that is, τH . These observations suggest that any differences in

tax payments induced by the presence of joint tax audits originate from the inconsistent state yB.

We show that when the residual risk of double taxation is sufficiently low (ε < τH−τL
2τH

), joint

tax audits increase expected tax payments. This is because, in the corresponding national

audit equilibria INA and IINA, the firm engages in moderate income shifting (β ∗ = 0), reporting

disputed income in the low-tax country. Given the low residual risk of double taxation, the

firm anticipates paying close to τL on the disputed income in state yB. By contrast, in a joint

tax audit, the two authorities coordinate and agree to split the income, with tax authority H

receiving a substantial share. As a result, expected tax payments rise to τL+τH
2 . Thus, while joint

audits eliminate double taxation, they also prevent the firm from fully leveraging the tax rate

differential, thereby increasing its overall tax payments.

Further, we demonstrate that once the residual risk of double taxation becomes sufficiently

high, joint tax audits reduce the firm’s expected tax payments. Notably, this result holds

irrespective of the residual double taxation risk case or the degree of tax rule inconsistency

between the countries. The underlying mechanism is straightforward. Because joint tax audits

require both authorities to agree on a common report (e.g., a common transfer price), a high

residual risk of double taxation ε undermines the prospects of reaching such an agreement.

This reflects a general coordination friction that mirrors findings on Bilateral Advance Pricing

Agreements (De Waegenaere et al. 2007), and we also find this for joint tax audits when tax

rule inconsistency is low (p < p∗3). When inconsistency is high (p > p∗3), however, the impact

of ε becomes more complex. On the one hand, ε increases the thresholds k∗IV and k∗V I , thereby
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narrowing the parameter regions where the equilibrium with joint audit is unique. On the other

hand, it also expands the conditions under which equilibrium IIIJA emerges, allowing joint audits

to become viable over a wider range of inconsistency costs. Hence, the overall effect of ε on the

occurrence of joint audits is ambiguous. While it raises coordination barriers from the authorities’

perspective, it can simultaneously promote joint audits by making them more attractive to the

firm due to lower expected tax payments.

5.2. Tax audit efficiency

In this section, we examine how joint tax audits affect tax audit efficiency. Since the firm’s tax

payments correspond to tax revenues for the authorities, they represent zero-sum transfers and do

not affect efficiency. We define tax audit efficiency as the inverse of the tax authorities’ expected

deadweight losses, which arise from inconsistency and coordination costs. In other words, the

lower these audit-related losses, the higher the tax audit efficiency.18

The following observation has already been used for equilibrium selection, but we highlight it

explicitly due to its counterintuitive nature and conceptual significance.

Corollary 2. Due to aggressive income shifting (1−α∗ > 0), tax audit efficiency in equilibrium

IIIJA is higher than in equilibrium IIJA.

In particular, we apply Corollary 2 in the high residual double taxation risk case, selecting

equilibrium IIIJA over IIJA whenever both exist within the same parameter range. Given that the

expected tax payments are identical, the lower deadweight losses in IIIJA render it the weakly

payoff-dominant outcome. A particularly striking implication of this result is that tax audit

efficiency improves not despite but because of aggressive income shifting. While such behavior

might initially appear to undermine enforcement objectives, it can in fact enhance efficiency

in our setting. Specifically, the firm’s willingness to shift income in the consistent state yH

18We exclude the tax auditors’ payoffs from our definition of tax audit efficiency. This omission is without loss
of generality in equilibria where auditor H plays a mixed strategy or is off the equilibrium path; auditor L
always has an expected payoff of zero. In these cases, our efficiency concept effectively coincides with social
welfare. Only in equilibria IINA and IVNA does it slightly understate overall welfare. However, under the
plausible assumption that auditor H’s net benefit of uncovering income shifting b− cH is negligible relative
to tax revenues, inconsistency costs, and coordination costs, our efficiency measure remains a valid proxy for
welfare.
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allows joint audits to be more effectively directed toward genuine disputes, without distorting tax

payments. Thus, aggressive income shifting, typically viewed as a concern, can serve a beneficial

role in improving the allocation of audit resources between national and joint procedures.

Next, Proposition 7 summarizes how the existence of joint tax audits affects tax audit efficiency.

Proposition 7. The existence of joint tax audits

(i) increases tax audit efficiency in case the residual double taxation risk is low;

(ii) can increase or decrease efficiency in case the residual double taxation risk is high.

When the residual double taxation risk is low (part (i)), joint audits are efficient if implemented.

However, they may not be established even when they would improve overall efficiency. Mutual

consent ensures that both authorities benefit, yet also creates a coordination barrier. Tax authority

L blocks cooperation, as it only considers its own avoided inconsistency costs and ignores

potentially greater costs faced by tax authority H. This leads to coordination failures rooted in

decentralized decision-making despite potential efficiency gains.

When the residual double taxation risk is high (part (ii)), joint tax audits can be inefficient.

Consider equilibrium VNA under low inconsistency (p < p∗3). This equilibrium is efficient

because national audits only occur in consistent states, avoiding any deadweight losses in the

inconsistent state. However, equilibria IJA and IIJA may coexist, since the firm seeks to avoid

high tax payments in the inconsistent state under national audits. Coordination on a joint

audit equilibrium, even if inefficient, can still emerge, as all players’ strategies are mutual

best responses in these equilibria. This highlights a tension between individual rationality and

collective efficiency. Joint audits, while desirable from the firm’s perspective, generate higher

coordination burdens for the tax authorities.

These inefficiencies also arise at intermediate levels of tax rule inconsistency (p∗3 < p < p∗2).

The dotted line in Figure 3 indicates the threshold above which equilibrium IIIJA is efficient.

Below this line, joint audits may still emerge as equilibrium outcomes, but they are inefficient

due to high coordination costs relative to expected inconsistency costs. This type of inefficiency

is specific to joint tax audits and contrasts with other dispute prevention tools such as bilateral
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APAs (De Waegenaere et al. 2007) or cooperative compliance programs (De Simone et al. 2013).

The result arises because of the different firm behavior in equilibrium IIIJA as compared to VINA.

By never engaging in moderate income shifting when joint audits as an instrument exist, the firm

facilitates these audits even for lower levels of inconsistency costs (k∗III < k∗V I). This mechanism

is in contrast to the low residual double taxation risk case, where the firm always engages in

moderate income shifting independent of the respective joint or national audit equilibrium.

Overall, our analysis reveals two interesting results. First, joint tax audits tend to be least

efficient precisely when firms are most likely to promote them. Second, we find that marginal

increases in tax rule consistency at p = p∗2 can be detrimental to tax audit efficiency, as they may

trigger premature coordination. However, marginal increases in consistency at p = p∗3 always

increase tax audit efficiency, highlighting the non-trivial role of harmonizing tax rules.

6. Conclusions

We investigate tax authorities’ use of joint tax audits in cross-border tax cases of a multinational

firm. Joint tax audits have emerged as a coordinated enforcement tool, aimed at resolving

potential tax disputes early before cases escalate into costly resolution procedures. Our model

features a firm’s income shifting decisions, tax authorities’ joint audit decisions, and, when these

are not established, tax auditors’ national audit decisions. We pose two interrelated research

questions. First, under what circumstances do joint tax audits arise? Second, how do joint audits

affect the firm’s expected tax payments and tax audit efficiency, measured by the tax authorities’

expected deadweight losses from auditing?

We find that whether joint tax audits arise depends on the firm’s residual double taxation

risk absent joint tax audits. When this risk is low (e.g., due to mandatory binding arbitration),

joint audits only occur if they reduce tax authorities’ expected deadweight losses, comprising

coordination and inconsistency costs, relative to national audits. However, not all efficiency-

enhancing joint audits are established, as mutual consent by all authorities is required. When the

double taxation risk is high and tax rule inconsistency is not too low, joint audits can occur more

often, as the required inconsistency costs are lower than under low double taxation risk.
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The result that more joint audits can occur does not imply that these must occur. Unless the

required inconsistency costs are sufficiently high, the tax authorities favor national audits, while

the firm prefers (some) joint audits due to lower expected tax payments. If joint audits occur

when the residual double taxation risk is high, their occurrence does not guarantee improvements

in tax audit efficiency although both authorities give their consent. The reason is that the firm

alters its income shifting behavior, which can trigger inefficient joint audits. In particular, joint

audits tend to be most inefficient when firms are most likely to promote them.

Our findings have regulatory implications. When the residual double taxation risk is low, a

regulatory cost-sharing mechanism that reallocates coordination costs from the low-tax to the

high-tax authority could enable more coordinated enforcement and efficient outcomes. This is

because the low-tax authority blocks some efficient joint audits in these cases. For example, the

Fiscalis Programme within the European Union can fulfill this objective if specifically designed

for that purpose. By contrast, when the residual double taxation risk is high, a third-party

cost-sharing approach involving the firm is more suitable, as either tax authority may block the

joint audit. If the firm shares part of the coordination burden, such mechanisms could better

align the firm’s preferences with overall efficiency goals.

This study offers guidance for future empirical research. In particular, the introduction of

DAC7 provides a valuable opportunity to examine changes in tax audit efficiency, as it establishes

a legally binding framework for joint tax audits within Europe and encourages their broader

use. Empirical analyses could focus on the effect of joint audits on audit completion times in

cross-border settings. Such analyses would require detailed cross-country data on audit outcomes

and durations, as well as proxies—potentially survey-based—for tax rule inconsistency. Key

control variables include country-pair MAP durations and tax rate differentials. Alternatively,

researchers could investigate whether and to what extent the broader use of joint tax audits affects

the number of APAs or MAPs initiated. Since these procedures are generally considered costly

and time-consuming, a reduction in their use may indirectly signal greater tax audit efficiency.
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Appendix A

Figure 4. Duration of MAPs and transfer pricing inconsistencies from a German perspective

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

20

25

30

35

40

45

50

Italy
France

India

United States

Netherlands

Canada

Korea

Japan

Mexico

Brazil

Australia

Spain

United Kingdom

Switzerland

Belgium

Sweden
Austria

Denmark

Poland

Ireland

China

Czechia

Number of inconsistent applications of transfer prices according to respondents

D
ur

at
io

n
of

M
A

Ps
(m

on
th

s)

Notes: The figure ranks countries by the average duration of MAPs in months (based on Martini et al. (2025)),
which we use as a proxy for k, and by the number of transfer pricing inconsistencies identified after tax audits from a
German perspective (data based on a survey of German transfer pricing practitioners (Diller et al. 2021), as reported
in Diller et al. (2025)), which serves as a proxy for p. We caution that the survey is not necessarily representative for
the German firm population but nevertheless gives an indication of how inconsistent applications of transfer prices
p can be approximated. Countries are color-coded based on their corporate tax rate differential relative to Germany
(data from Martini et al. (2025)): black circles indicate a low differential (< 4.8 percentage points), gray triangles a
high differential (> 4.8 percentage points), with the threshold corresponding to the median. Dashed horizontal lines
indicate the 33rd and 66th percentiles of MAP duration (28.7 and 31.6 months, respectively); these thresholds are
also used to classify countries into low, medium, and high values of k.
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Appendix B

For the equilibrium proofs, let us define the following functions

Φ
xL
H = τH

[
1−p

2 (1−α)(1− γ)(1+π)
1−p

2 (2−α)+ p(1−β )
+

p(1−β )
1−p

2 (2−α)+ p(1−β )

(
1
2
− γ(ε − k)

)]
,

Φ
xL
L = τL

[
p(1−β )

1−p
2 (2−α)+ p(1−β )

(
γk− 1

2

)
−

1−p
2 (1−α)

1−p
2 (2−α)+ p(1−β )

(1− γ)

]
,

Φ
xH
H = τH

pβ

pβ + 1−p
2 α

(
δk− 1

2

)
,

Φ
xH
L = τL

pβ

pβ + 1−p
2 α

(
δ (k− ε)+

1
2

)
.

In addition, let us introduce the following notation.

Definition. For a given equilibrium ω ∈ Ω, where Ω is the set of all equilibria identified in this

paper, we define kx
i = (Φx

i )
−1 (K|ω) as the unique value of k that solves Φx

i =K with x∈ {xL,xH},

given that all strategies are at their equilibrium values under equilibrium ω .

Lemma 1

We have to show that E [vH(JA|xL)]−E [vH(NA|xL)] ≥ E [vL(JA|xL)]−E [vL(NA|xL)], which

simplifies to Φ
xL
H ≥ Φ

xL
L . Consider γ = 1, which is sufficient to show the result, as γ = 1

decreases Φ
xL
H and increases Φ

xL
L . Simplifying yields τH(k− ε + 1

2)≥ τL(k− 1
2). With ε ≤ 1 and

τH ≥ τL, Lemma 1 is shown.

Low residual double taxation risk equilibria

Let us note that the requirement ε < ε∗2/2 guarantees that equilibrium IIIJA does not exist in the

low residual double taxation risk case (see proof of Proposition 4 and 5 (ii)). IIIJA weakly payoff

dominates all other equilibria in which joint tax audits occur (see also Proposition 6 and 7).

B - 40



Proposition 1 (i)

We show that µ∗
H(xH) = µ∗

L(xH) = µ∗
L(xL) = 0, µ∗

H(xL)≥ 0, and

α
∗ =

(1− p)(b−2cH)+2p(b− cH)

(1− p)(b− cH)
,β ∗ = 0,γ∗ =

τH − τL

τH(1+π)− τL
,δ ∗ = 0,

constitutes equilibrium INA when ε < ε =min
{

τH−τL
τH

, τH(1+π)−τL
2τH

}
=min{ε∗1 , ε∗2/2}, p< p∗1 =

cH
2(b−cH)+cH

and k < k∗I , where k∗I = (ΦxL
L )

−1 (K|INA).
The firm is willing to randomize in yH , because a report xL yields payoff γ∗(−τH(1+ π)

− τL(1 − γ∗)) = −τH , which equals the payoff from reporting xH . α∗ is feasible because

p < p∗1 ensures α∗ < 1. In state yB, the firm chooses β ∗ = 0, as reporting xH yields a payoff

of −τH and reporting xL a payoff of −τL − ετHγ∗ >−τH due to ε < ε∗2 . Auditor H is willing

to randomize because not auditing yields a payoff of zero and auditing xL yields a payoff of
(1−p)(1−α∗)+2p

(1−p)(1−α∗)+(1+p)b− cH = 0. Auditor L chooses δ ∗ = 0 since β ∗ = 0.

The tax authorities choose µ∗
H(xH) = µ∗

L(xH) = 0 due to δ ∗ = β ∗ = 0. Tax authority L chooses

µ∗
L(xL) = 0, because under this equilibrium, Φ

xL
L < K as long as k < k∗I . From Lemma 1, we

know that Φ
xL
L < Φ

xL
H . Thus, we have µ∗

H(xL)≥ 0.

Proposition 1 (ii)

We show that µ∗
H(xH) = µ∗

L(xH) = 0, µ∗
H(xL) = 1, β ∗ = 0, δ ∗ = 0, and

α
∗ =

(1− p)(b−2cH)+2p(b− cH)

(1− p)(b− cH)
,γ∗ =

((1− p)(2−α∗)+2p) K
τL
+(1− p)(1−α∗)+ p

2pk+(1− p)(1−α∗)
,

µ
∗
L(xL) =

τH − (γ∗τH(1+π)+(1− γ∗)τL)

τH(1+π)− (γ∗τH(1+π)+(1− γ∗)τL)
,

constitutes equilibrium IJA when ε < ε = min{ε∗1 , ε∗2/2}, p < p∗1 = cH
2(b−cH)+cH

and k > k∗I ,

where k∗I = (ΦxL
L )

−1 (K|INA).
The firm is willing to randomize in yH , because a report xL yields payoff

−τH(1+π) [µ∗
L(xL)+(1−µ

∗
L(xL))γ

∗]− τL(1−µ
∗
L(xL))(1− γ

∗) =−τH ,
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which equals the payoff from reporting xH . α∗ is feasible because p< p∗1 ensures α∗ < 1. In state

yB, the firm chooses β ∗ = 0, as reporting xH yields a payoff of −τH and reporting xL a payoff of

−µ∗
L(xL)

τL+τH
2 − (1−µ∗

L(xL))(τL + γ∗ετH)>−τH , as with µ∗
L(xL) = 0 and γ∗ = 1, a sufficient

condition for the inequality is found to be ε < ε∗1 . Auditor H is willing to randomize because not

auditing yields a payoff of zero and auditing xL yields a payoff of (1−p)(1−α∗)+2p
(1−p)(1−α∗)+(1+p)b− cH = 0.

γ∗ is feasible because γ∗ < 1 requires k >
[
((1− p)(1−α∗)+(1+ p)) K

τL
+ p
]
/2p, which is

guaranteed when k > k∗I . Auditor L chooses δ ∗ = 0 since β ∗ = 0.

The tax authorities choose µ∗
H(xH) = µ∗

L(xH) = 0 due to δ ∗ = β ∗ = 0. Tax authority L is

willing to randomize, because under this equilibrium, Φ
xL
L (α∗,β ∗,γ∗) = K. µ∗

L(xL) is feasible

because µ∗
L(xL)> 0 requires k > k∗I . From Lemma 1, we know that Φ

xL
L < Φ

xL
H . Thus, we have

µ∗
H(xL) = 1.

Proposition 2 (i)

We show that µ∗
H(xH) = µ∗

L(xH) = µ∗
L(xL) = 0, µ∗

H(xL)≥ 0, and

α
∗ = 1,β ∗ = 0,γ∗ = 1,δ ∗ = 0,

constitutes equilibrium IINA when ε < ε = min{ε∗1 , ε∗2/2}, p > p∗1 =
cH

2(b−cH)+cH
and k < k∗II ,

where k∗II = (ΦxL
L )

−1 (K|IINA).
In state yH , the firm chooses α∗ = 1 because when γ∗ = 1, a report xL yields payoff −τH(1+

π)<−τH , where the latter equals the payoff from reporting xH . In state yB, the firm chooses

β ∗ = 0, as reporting xH yields a payoff of −τH and reporting xL a payoff of −τL − ετH >−τH

due to ε < ε∗1 . Auditor H chooses γ∗ = 1, since 2p
(1+p)b− cH > 0 when p > p∗1. Auditor L

chooses δ ∗ = 0 since β ∗ = 0.

The tax authorities choose µ∗
H(xH) = µ∗

L(xH) = 0 due to δ ∗ = β ∗ = 0. Tax authority L chooses

µ∗
L(xL) = 0, because under this equilibrium, Φ

xL
L < K as long as k < k∗II . From Lemma 1, we

know that Φ
xL
L < Φ

xL
H . Thus, we have µ∗

H(xL)≥ 0.

B - 42



Proposition 2 (ii)

We show that µ∗
H(xH) = µ∗

L(xH) = 0, µ∗
L(xL) = µ∗

H(xL) = 1, and

α
∗ = 1,β ∗ = 0,γ∗ = 1,δ ∗ = 0,

constitutes equilibrium IIJA when ε < ε = min{ε∗1 , ε∗2/2}, p > p∗1 = cH
2(b−cH)+cH

and k > k∗II ,

where k∗II = (ΦxL
L )

−1 (K|IINA).
In state yH , the firm chooses α∗ = 1 because when µ∗

L(xL)µ
∗
H(xL) = 1, a report xL yields

payoff −τH(1+π) < −τH , where the latter equals the payoff from reporting xH . In state yB,

the firm chooses β ∗ = 0, as reporting xH yields a payoff of −τH and reporting xL a payoff of

−(τL+τH)/2 >−τH . Auditor H chooses γ∗ = 1 off the equilibrium path, since 2p
(1+p)b−cH > 0

when p > p∗1. Auditor L chooses δ ∗ = 0 since β ∗ = 0.

The tax authorities choose µ∗
H(xH) = µ∗

L(xH) = 0 due to δ ∗ = β ∗ = 0. Tax authority L chooses

µ∗
L(xL) = 1, because under this equilibrium, Φ

xL
L (α∗,β ∗,γ∗)> K if k > k∗II . From Lemma 1, we

know that Φ
xL
L < Φ

xL
H . Thus, we also have µ∗

H(xL) = 1.

Corollary 1

First, let us make the required inconsistency costs for joint audit equilibria explicit. These are

k∗I =

[
(1+ p+(1− p)(1−α∗)) K

τL
+(1− p)(1−α∗)+ p

]
τH(1+π)−τL

τH−τL
− (1− p)(1−α∗)

2p
,

k∗II =
(1+ p) K

τL
+ p

2p
.

It is straightforward to see that lim
τL→0

k∗I = ∞ and lim
τL→0

k∗II = ∞, as α∗ is independent of τL.

Second, observe that k∗II < k∗I , because Φ
xL
L increases in α and increases in γ . As γ and α are

higher under equilibrium IINA than under INA, k∗II < k∗I is shown.
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High residual double taxation risk equilibria

Proposition 3 (i)

We show that µ∗
H(xH) = µ∗

L(xL) = 0, µ∗
H(xL)≥ 0, µ∗

L(xH)≥ 0 and

α
∗ =

b−2cH

b− cH
,β ∗ = 1,γ∗ =

τH − τL

τH(1+π)− τL
,δ ∗ = 0,

constitutes equilibrium VNA when ε > ε = τH(1+π)−τL
τH

and p < p∗3 =
(b−2cH)cL

(b−2cH)cL+2(b−cH)(b−cL)
.

The firm is willing to randomize in yH , because a report xL yields payoff γ∗(−τH(1+ π)

− τL(1− γ∗)) =−τH , which equals the payoff from reporting xH . In state yB, the firm chooses

β ∗ = 1, as reporting xH yields a payoff of −τH and reporting xL a payoff of −τL−ετHγ∗ <−τH

due to ε > ε . Auditor H is willing to randomize because not auditing yields a payoff of zero and

auditing xL yields a payoff of 1−α∗

2−α∗ b− cH = 0. Auditor L chooses δ ∗ = 0 since auditing report

xH would yield 2p
2p+(1−p)α∗ b− cL < 0, which is due to p < p∗3.

The tax authorities choose µ∗
H(xH) = µ∗

L(xL) = 0 due to δ ∗ = 0 and β ∗ = 1, and µ∗
L(xH)≥ 0

as well as µ∗
H(xL)≥ 0.

Proposition 3 (ii)

See proof of Proposition 2 (ii), which is independent of ε when p∗1 < p < p∗3.

Proposition 3 (iii)

We show that µ∗
H(xH) = µ∗

L(xH) = 0, µ∗
H(xL) = 1, β ∗ = 0, δ ∗ = 0, and

α
∗ =

(1− p)(b−2cH)+2p(b− cH)

(1− p)(b− cH)
,γ∗ =

((1− p)(2−α∗)+2p) K
τL
+(1− p)(1−α∗)+ p

2pk+(1− p)(1−α∗)
,

µ
∗
L(xL) =

τH − (γ∗τH(1+π)+(1− γ∗)τL)

τH(1+π)− (γ∗τH(1+π)+(1− γ∗)τL)
,

constitutes equilibrium IJA when ε > ε = τH(1+π)−τL
τH

, p < p∗1 =
cH

2(b−cH)+cH
and k > k∗V , where

k∗V > k∗I = (ΦxL
L )

−1 (K|INA).
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The proof follows the similar logic as the one for Proposition 1 (ii). The key difference is

that, in state yB, the firm is willing to choose β ∗ = 0 less often, as reporting xL yields a payoff of

−µ∗
L(xL)

τL+τH
2 − (1−µ∗

L(xL))(τL + γ∗ετH), which strictly decreases in ε (γ∗ and µ∗
L(xL) are in-

dependent of ε). Also, observe that lim
ε→ε, k→k∗I

−µ∗
L(xL)

τL+τH
2 − (1−µ∗

L(xL))(τL + γ∗ετH) =

−τH , which equals the payoff of reporting xH . Thus, for ε > ε , β ∗ = 0 additionally re-

quires that γ∗ is sufficiently low, since γ∗ strictly decreases in k. With lim
k→∞

−µ∗
L(xL)

τL+τH
2 −

(1−µ∗
L(xL))(τL + γ∗ετH)>−τH , there exists a threshold value k∗V > k∗I , such that β ∗ = 0 is the

firm’s best response and equilibrium IJA obtains.

Proposition 4 (i)

We show that µ∗
L(xL) = 0, µ∗

H(xL)≥ 0, µ∗
L(xH) = 0 or µ∗

H(xH) = 0, and

α
∗ =

(b− cL)(b(1+ p)−2cH)

(b− cH)b(1− p)
, β

∗ =
(b(1+ p)−2cH)cL

(b− cH)2bp
,

γ
∗ =

τH − τL

τH(1+π)− τL
, δ

∗ = γ
∗ τL − τH(1+π − ε)

ετL
,

constitutes equilibrium VINA when ε > ε = τH(1+π)−τL
τH

, p∗3 = (b−2cH)cL
(b−2cH)cL+2(b−cH)(b−cL)

< p <

p∗2 = (b−cH)cL+(b−cL)cH
(b−cH)cL+(b−cL)cH+2(b−cH)(b−cL)

and k < k∗V I , where k∗V I = min
{

kxL
L ,max{kxH

L ,kxH
H }
}

and

kx
i = (Φx

i )
−1 (K|V INA).

The firm is willing to randomize in yH , because a report xL yields payoff γ∗(−τH(1+ π)

− τL(1− γ∗)) =−τH , which equals the payoff from reporting xH . α∗ is feasible because p < p∗2

ensures α∗ < 1. The firm is willing to randomize in state yB, as reporting xL and xH yield a

payoff of −τH − ετLδ ∗ =−τL − ετHγ∗. β ∗ is feasible because p > p∗3 ensures β ∗ > 0. Auditor

H is willing to randomize because not auditing yields a payoff of zero and auditing xL yields

a payoff of (1−p)(1−α∗)+2p(1−β ∗)
(1−p)(2−α∗)+2p(1−β ∗)b− cH = 0. Auditor L is willing to randomize because not

auditing yields a payoff of zero and auditing xH yields a payoff of 2pβ ∗

2pβ ∗+(1−p)α∗ b−cL = 0. δ ∗ is

feasible because ε > ε ensures δ ∗ > 0.
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Tax authority L chooses µ∗
L(xL) = 0 due to k < kxL

L , and tax authority H µ∗
H(xL)≥ 0. Further,

either tax authority L or H choose µi(xH) = 0 due to k <max{kxH
L ,kxH

H }. Concretely, if kxH
L < kxH

H ,

we have µH(xH) = 0 and µL(xH)≥ 0; otherwise we have µL(xH) = 0 and µH(xH)≥ 0.

Proposition 4 (ii)

We show that µ∗
H(xH) = µ∗

L(xH) = 1, µ∗
L(xL) = 0, µ∗

H(xL)≥ 0 and

α
∗ =

b−2cH

b− cH
,β ∗ = 1,γ∗ =

τH − τL

τH(1+π)− τL
,δ ∗ = 1,

constitutes equilibrium IIIJA when ε > ε = τH(1+π)−τL
τH

, p > p∗3 =
(b−2cH)cL

(b−2cH)cL+2(b−cH)(b−cL)
and

k > k∗III , where k∗III = max{kxH
L ,kxH

H } and kxH
i =

(
Φ

xH
i
)−1 (K|IIIJA).

The firm is willing to randomize in yH , because a report xL yields payoff γ∗(−τH(1+ π)

− τL(1− γ∗)) =−τH , which equals the payoff from reporting xH . In state yB, the firm chooses

β ∗= 1, as reporting xL yields a payoff of −τL−ετHγ∗ and reporting xH a payoff of −(τL+τH)/2

>−τL − ετHγ∗ due to ε > τH(1+π)−τL
2τH

. Auditor H is willing to randomize because not auditing

yields a payoff of zero and auditing xL yields a payoff of (1−p)(1−α∗)
(1−p)(2−α∗)b− cH = 0. Auditor L

chooses δ ∗ = 1 off the equilibrium path since 2p
2p+(1−p)α∗ − cL > 0 when p > p∗3.

The tax authorities choose µ∗
H(xH) = µ∗

L(xH) = 1 due to k > k∗III . Tax authority L chooses

µ∗
L(xL) = 0 due to β ∗ = 1, and tax authority H chooses µ∗

H(xL) ≥ 0. In addition, equilibrium

IIIJA weakly payoff dominates IIJA whenever IIJA is feasible.

Proposition 5 (i)

We show that µ∗
L(xL) = 0, µ∗

H(xL)≥ 0, µ∗
L(xH) = 0 or µ∗

H(xH) = 0, and

α
∗ = 1,β ∗ =

(1− p)cL

2p(b− cL)
,γ∗ = 1,δ ∗ =

τL − τH(1− ε)

ετL
,

constitutes equilibrium IVNA when ε > τH(1+π)−τL
τH

, p > p∗2 =
(b−cH)cL+(b−cL)cH

(b−cH)cL+(b−cL)cH+2(b−cH)(b−cL)

and k < k∗IV , where k∗IV = min
{

kxL
L ,max{kxH

L ,kxH
H }
}

and kx
i = (Φx

i )
−1 (K|IV NA).
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In state yH , the firm chooses α∗ = 1 due to γ∗ = 1. The firm is willing to randomize in state

yB, as reporting xL and xH yield a payoff of −τH − ετLδ ∗ =−τL − ετH . δ ∗ is feasible because

p > p∗2 implies β ∗ < 1. Auditor H chooses γ∗ = 1, since 2p(1−β ∗)
2p(1−β ∗)+1−pb− cH > 0 when p > p∗2.

Auditor L is willing to randomize because not auditing yields a payoff of zero and auditing xH

yields a payoff of 2pβ ∗

2pβ ∗+1−pb− cL = 0. δ ∗ is feasible because ε > ε∗1 ensures δ ∗ > 0.

Tax authority L chooses µ∗
L(xL) = 0 due to k < kxL

L , and tax authority H µ∗
H(xL)≥ 0. Further,

either tax authority L or H choose µ∗
i (xH)= 0 due to k <max{kxH

L ,kxH
H }. Concretely, if kxH

L < kxH
H ,

we have µ∗
H(xH) = 0 and µ∗

L(xH)≥ 0; otherwise we have µ∗
L(xH) = 0 and µ∗

H(xH)≥ 0.

Proposition 5 (ii)

See proof of Proposition 4 (ii).

Proposition 6

The firm’s expected tax liabilities in the equilibria with joint tax audits are given by

TIJA =
1− p

2
(τL + τH)+ p

[
µ
∗
L(xL)

τL + τH

2
+(1−µ

∗
L(xL))

(
τL + εγ

∗
IJAτH

)]
,

TIIJA =
1− p

2
(τL + τH)+ p

[
τL + τH

2

]
= TIIIJA .

The change in expected tax liabilities induced by the existence of joint tax audits requires

comparing the above expected tax liabilities and the liabilities in the respective national audit

benchmark that would be played if joint tax audits did not exist. These benchmark equilibria

depend on the low or high residual double taxation risk case.

First, consider the low residual double taxation risk case. The expected tax liabilities in the

national audit equilibria are

TINA =
1− p

2
(τL + τH)+ p

[
τL + ετHγ

∗
INA

]
,

TIINA =
1− p

2
(τL + τH)+ p [τL + ετH ] .
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When p > p∗1, the change in expected tax liabilities is given by

TIIJA −TIINA = p
[

τL + τH

2
− τL − ετH

]
= p

[
τH − τL

2
− ετH

]
.

Thus, we can see that increasing tax liabilities TIIJA −TIINA > 0 require ε < τH−τL
2τH

. Also, observe

that τH−τL
2τH

< min
{

τH−τL
τH

, τH(1+π)−τL
2τH

}
= ε , such that the threshold for increasing and decreasing

tax liabilities is unique in the low residual double taxation risk case.

When p < p∗1, the change in expected tax liabilities is given by

TIJA −TINA = p
[

µ
∗
L(xL)

τL + τH

2
+(1−µ

∗
L(xL))

(
τL + εγ

∗
IJAτH

)
− τL − ετHγ

∗
INA

]
= p

[
µ
∗
L(xL)

τH − τL

2
+ ετH

[
(1−µ

∗
L(xL))γ

∗
IJA − γ

∗
INA

]]
.

Since the firm is indifferent in state yH in both equilibrium INA and IJA, this necessarily implies

that µ∗
L(xL)+(1−µ∗

L(xL))γ
∗
IJA = γ∗INA . Inserting and simplifying yields

TIJA −TINA = pµ
∗
L(xL)

[
τH − τL

2
− ετH

]
,

with the identical implications as for TIIJA −TIINA . This shows part (i).

Concerning part (ii), let us note the expected tax liabilities in the national audit benchmarks

TV NA =
1− p

2
(τL + τH)+ pτH ,

TV INA =
1− p

2
(τL + τH)+ p

[
τL + ετH

τH − τL

τH(1+π)− τL

]
,

TIV NA =
1− p

2
(τL + τH)+ p [τL + ετH ] .

When p < p∗3, TIIJA − TV NA < 0 can be observed straightforwardly. Further, the existence of

equilibrium IJA in the high residual double taxation risk case requires TIJA −TV NA < 0. In the

proof of Proposition 3 (iii), we show that these situations exist when k > k∗V . Lastly, we show

B - 48



that TIIIJA −TV INA < 0, which also implies TIIIJA −TIV NA < 0:

TIIIJA −TV INA = p
[

τH − τL

2
− ετH

τH − τL

τH(1+π)− τL

]
.

Since TIIIJA − TV INA decreases in ε , it is sufficient to show that TIIIJA − TV INA < 0 when ε =

ε = τH(1+π)−τL
τH−τL

. Inserting ε and simplifying yields TIIIJA −TV INA = −p(τH − τL)/2 < 0. This

completes the proof of part (ii).

Corollary 2 and Proposition 7

Let us make the authorities’ deadweight losses in all equilibria explicit. In the equilibria with

joint tax audits, these are given by

LIJA = µ
∗
L(xL)K (2− (1− p)α∗)+ p(1−µ

∗
L(xL))γ

∗
IJAk (τL + τH) ,

LIIJA = (1+ p)K, LIIIJA =
(
2p+(1− p)α

∗
IIIJA

)
K.

In the purely national audit equilibria, we have

LINA = pk (τL + τH)γ
∗
INA , LIINA = pk (τL + τH) , LV NA = 0,

LIV NA = pk (τL + τH)
[
β
∗
IV NAδ

∗
IV NA +

(
1−β

∗
IV NA

)]
,

LV INA = pk (τL + τH)
[
β
∗
V INAδ

∗
V INA +

(
1−β

∗
V INA

)
γ
∗
V INA)

]
.

To begin, we show that equilibrium IIIJA weakly payoff dominates IIJA. Considering TIIIJA = TIIJA ,

this requires LIIJA > LIIIJA , which holds because α∗
IIIJA < 1.19 This proves Corollary 2.

Next, we show that the existence of joint tax audits increases tax audit efficiency when the

residual double taxation risk is low. We show the underlying mechanics of the proof only for

LIINA > LIIJA; the proof for LINA > LIJA works similarly. Considering that equilibrium IIJA only

19Here, we exemplify that the auditors’ ex ante expected payoffs can be frequently neglected from an efficiency
perspective. In equilibrium IIJA, the auditors’ expected payoffs are zero, as they are off the equilibrium path.
In IIIJA, auditor L’s expected payoff is zero for the same reason. For auditor H, the ex ante expected payoff is
1−p

2 γ∗IIIJA

[
−cH +(1−α∗

IIIJA)(b− cH)
]
. With α∗

IIIJA = b−2cH
b−cH

and further simplification, we see that auditor H’s
expected payoff is also zero.
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exists for k > k∗II =
(1+p) K

τL
+p

2p ,20 we get

LIINA −LIIJA

∣∣
k=k∗II

= p
(1+ p) K

τL
+ p

2p
(τL + τH)− (1+ p)K

=
p(τL + τH)

2
+(1+ p)

(
τL + τH

2τL
−1
)

K > 0,

due to τL+τH
2τL

> 1. This shows Proposition 7 (i).

When p < p∗3 in the high residual double taxation risk case, we can have equilibrium IJA

and IIJA. Observe that the national benchmark VNA implies LV NA = 0. Thus, LIJA > 0 and

LIIJA > 0 imply that when p < p∗3 and the equilibria with joint tax audits would be played,

the existence of joint tax audits decreases tax audit efficiency. For p∗2 < p < p∗3, consider

the limiting case τL = τH . Then, because both γ∗V INA and δ ∗
V INA converge to zero, we have

lim
τL→τH

LV INA = 0 < LIIIJA =
(
2p+(1− p)α∗

IIIJA

)
K, as α∗

IIIJA is independent of τi. Similarly,

joint tax audits can also be efficient in the high residual double taxation risk case, because

lim
k→∞

LV INA = ∞ > LIIIJA and lim
k→∞

LIV NA = ∞ > LIIIJA . This shows Proposition 7 (ii).

Also, observe that for p > p∗3, the range in which a joint tax audit equilibrium exists increases,

that is, k∗III = max
{(

K
τH

(2p+(1− p)α∗)+ p
)
/2p,

(
K
τL
(2p+(1− p)α∗)+ p(2ε −1)

)
/2p
}

< k∗II =
(
(1+ p) K

τL
+ p
)
/2p. This can be be observed straightforwardly for the limiting case

α∗ = 1, which strictly increases k∗III .

20Note that the efficient threshold is ke f f
II = K(1+p)

τL+τH
< k∗II .
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1. Introduction

We study how using tax technology and a controversy expert affect a firm’s tax planning and

reporting, and the resolution of disputes with a tax authority. As tax authorities might disagree

with reported tax positions, tax disputes with potentially unfavorable outcomes may emerge.

Drawing upon a game-theoretic model with a tax manager engaging in risky tax planning, a

controversy manager developing a tax opinion to persuade the tax authority in a tax dispute, and

a strategically enforcing tax authority, we investigate how improving a firm’s tax technology and

employing the controversy manager interact and affect firms’ tax outcomes.

This study is important and timely because the number and magnitude of corporate tax

disputes have increased considerably in recent years (EY 2023, KPMG 2023, Lindsey et al.

2023), and so have resulting tax risks. Tax disputes entail significant tax risks, due to the

unpredictability of their outcomes (Blaufus et al. 2016), their financial uncertainties (Nessa et al.

2020, Lindsey et al. 2023), and potential reputational and compliance costs (Graham et al. 2014,

Neuman et al. 2020, Brühne and Schanz 2022, Li and Okafor 2024). At the same time, tax

risks also involve upside potential (Brühne and Schanz 2022). Thus, tax disputes are partly

attributable to firms’ attempts to enhance tax performance (e.g., Armstrong et al. 2012, Klassen

et al. 2017), as the consistent avoidance of disputes can result in unexploited tax planning

opportunities. Consistently, anecdotal and survey evidence highlight the necessity of “building

[the] tax controversy department of the future” (EY 2021, p. 4).

Corporate tax disputes and their resolution have gained increased attention in recent years.

Mandated tax-related disclosures (Mills et al. 2010, Bozanic et al. 2017, Joshi 2020) and more

intensive, targeted risk-based tax audits (Eberhartinger et al. 2022, OECD 2023) have increased

the salience of risky tax positions and, in turn, tax authorities’ concerns. Alternative instruments

to prevent disputes before they emerge, such as “enhanced relationship programs” (e.g., De

Simone et al. 2013) or advance pricing agreements (e.g., De Waegenaere et al. 2007), often

do not fully shield against tax risk. In addition, tight fiscal and tax authority budgets have put

more pressure on tax collection (Nessa et al. 2020, Blaufus et al. 2023) and have increased the
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probability of (unilateral) corrections of firms’ tax positions (Diller et al. 2025, Martini et al.

2025).

Compared with civil disputes, tax disputes tend to be more complex, and the burden of

proof lies more heavily on the (corporate) taxpayer (Spier 2007, Tran-Nam and Walpole 2012,

Tran-Nam and Walpole 2016). Therefore, practices to manage tax risk and improve tax dispute

outcomes matter to firms (Brühne and Schanz 2022, Blaufus et al. 2023). We follow Dyreng

and Maydew’s (2018) call to look inside the black box of firms’ tax strategies. Within tax risk

management, two practices have received considerable attention.1

As a first practice, firms implement and improve tax technologies generating information about

tax positions. We focus on the information provided about risky (i.e., uncertain or ambiguous)

tax positions that are likely to result in a tax dispute. Consider, for example, a typical risky

tax position concerning the deductibility of specific expenses (Mills et al. 2010) and the tax

technology encompassing (generative) artificial intelligence (Krupa and Mullaney 2025) or a

digitized process support (Brühne and Schanz 2022). The tax technology aggregates information

and provides a tax manager with a red flag (nondeductible) or a green flag (deductible). The

technology could be designed to always indicate a red flag if the slightest tax risk arises, which

reduces the likelihood of tax disputes. However, this would also inhibit tax saving opportunities if

the tax conditions favor the deductibility. Therefore, in our setting, a low-quality tax technology

conservatively indicates unfavorable conditions, while a high-quality tax technology can indicate

favorable conditions.

As a second practice, firms can consult external controversy managers such as attorneys or tax

advisors, which constitutes a key element of their tax controversy strategies (Acito and Nessa

2022, Niemann and Sailer 2023). Reflecting the growing importance of this practice, our textual

analysis of tax-related job postings from the LinkUp database shows a steady rise in the demand

1Brühne and Schanz (2022, p. 35) define tax risk management as the “entirety of corporate practices implemented
by a firm to identify, evaluate, manage, mitigate, monitor, and control corporate tax risk and to establish a
beneficial internal information environment,” including “specific tools, steps, and sub-processes.” We focus on
two common and recently promoted tax risk management practices that are particularly relevant in tax disputes.
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for these positions, increasing from 38 postings in 2016 to 343 in 2023.2 Controversy managers

provide expertise beyond that of common tax managers (KPMG 2016, 2019). In disputes, they

conduct in-depth investigations to identify favorable or unfavorable tax conditions underlying

risky tax positions, structuring arguments to resolve disputes favorably with tax authorities

(Blaufus et al. 2016), which is in line with our anecdotal evidence:

. . . my job is to evaluate . . . how could a court decide this at the end of the day? How
strong are our positions? How strong are the objections that are raised? How certain
is the law? How certain is the legal basis?
—Head of Controversy and Litigation, Partner, Tax, Big4

Unlike other tax professionals, controversy managers are strongly committed to disclosing both

favorable and unfavorable conditions to maintain their reputation and credibility as mediators

between firms and tax authorities.

. . . I am and remain an organ of the administration of law and justice and for me,
the administration of law and justice is also about representing the interests of my
clients . . . and that includes having to say no and . . . being able to catch a client and
saying, ’. . . we can’t continue to take this position, . . . the position is a false position.’
—Head of Controversy and Litigation, Partner, Tax, Big4

We develop a model incorporating both practices. It involves three strategic players: a tax

manager (he), a tax authority (it), and a potentially present controversy manager (she). The

tax technology provides the tax manager with private information about the underlying tax

condition of a risky tax position. The tax manager has an incentive to decrease the reported

tax but also suffers disutility if the tax authority later overturns his reported tax. He can exert

tax planning effort, facilitating a low tax report even when the technology indicates a high tax.

The tax authority always accepts a high report but challenges a low report, which culminates

in a tax dispute.3 When a tax dispute emerges, the controversy manager can investigate and

develop a substantiated tax opinion so as to persuade the tax authority to agree with the tax

manager’s initial low report. She can choose the properties of the investigation, which we model

2From 2016 to 2023, we find 1354 job postings with “tax” and “controversy” in the job title, primarily in the U.S.
and Canada. The LinkUp database provides daily job posting data scraped directly from firms’ websites. For
more details, see Giese et al. (2025).

3We could easily extend our model by allowing the tax authority to challenge only a fraction of low reports. Our
results would not change qualitatively.
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as the distribution of a tax opinion over the underlying tax condition. For example, a completely

informative investigation would correspond to a tax opinion that always reveals the underlying

tax conditions.4 Based on the controversy manager’s tax opinion, which either supports or

refutes the low report, or the absence of a tax opinion, the net revenue-maximizing tax authority

strategically decides to accept a low tax or enforce a high one (i.e., enforce aggressively).

To begin, we illuminate the effect of improving the tax technology on the equilibrium strate-

gies. We find that, without a controversy manager, improvements decrease the tax authority’s

enforcement aggressiveness, and, in turn, increase the tax manager’s tax planning effort only

if a critical technology quality level is exceeded and the tax authority’s litigation exposure is

high.5 Otherwise, improving the tax technology has no impact on equilibrium strategies. With a

controversy manager, improving the technology similarly decreases the tax authority’s incentives

to enforce aggressively. Thus, the controversy manager can design her investigation so that her

tax opinion more often supports a low tax, increasing the tax manager’s tax planning incentives.

However, improving technology increases the tax manager’s expected enforcement-related costs

after a high technology signal, reducing his planning incentive. We show that this second effect

dominates, leading, in equilibrium, to a decrease in tax planning effort.

In subsequent analyses, we show how the quality of the tax technology and the presence of a

controversy manager affect three corporate tax metrics: tax dispute probability, the probability

of unfavorable dispute outcomes, and the probability of low final tax payments. We find that

controversy managers tend to “create their own demand”: their presence increases the probability

of tax disputes by incentivizing the tax manager to engage in more tax planning. This occurs

because the probability of losing a tax dispute decreases with a controversy manager, reducing

the tax manager’s marginal costs of tax planning and increasing his effort. From the firm’s

perspective, this increase in tax manager effort can be beneficial, as the low tax report—despite

triggering tax disputes—is key to ultimately achieving a low final tax payment.

4This aligns with other Bayesian persuasion models (e.g., Kamenica and Gentzkow 2011, Michaeli 2017).
5Generally, the tax authority’s litigation exposure is high when the tax system provides easy access to the legal

system, effective arbitration procedures (Markham 2018, Martini et al. 2025), and a reasonable burden of proof
for taxpayers (Rhoades 1997, LeBlanc 1998). In our model, this is parsimoniously represented by the tax
authority suffering high costs after falsely enforcing a high tax liability.
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Next, we demonstrate that the controversy manager generally reduces the probability of

unfavorable dispute outcomes. She has a twofold effect driven by her investigation’s underlying

properties and their influence on the tax manager’s effort. First, she produces a tax reassurance

effect, which hinders the tax authority from falsely enforcing a high tax liability. Second, she

yields a tax planning effect, which can persuade the tax authority to accept a low tax liability

more often than would align with the ex ante tax condition. Surprisingly, we also identify

conditions under which the controversy manager increases unfavorable dispute outcomes. This

result arises because the tax dispute (i.e., the persuasion stage) is endogenously determined

through the tax manager’s effort. While reducing unfavorable dispute outcomes for a given

dispute, the controversy manager’s presence can increase the tax dispute probability to an extent

that overall unfavorable dispute outcomes occur more often. Conditions with low-quality tax

technology and high enforcement-related tax manager costs ultimately result in a negative tax

planning effect, which outweighs the still positive tax reassurance effect.

In addition, we find that the controversy manager consistently increases the probability of low

final tax payments. Intuitively, the higher tax dispute probability (upside potential) outweighs the

risk of unfavorable dispute outcomes (downside potential). Due to complex strategic interactions,

tax technology quality can increase or decrease all tax metrics, depending on the presence of the

controversy manager, tax manager’s planning and enforcement-related costs, and the authority’s

litigation exposure. Our key takeaway is that a firm’s preferred tax department design is often

characterized by an imperfect tax technology and a controversy manager.

Lastly, we extend our analyses to allow for private tax authority information in the tax dispute.

This is particularly relevant given recent efforts by tax authorities to collect information from

sources beyond tax returns (e.g., OECD 2023). Appending our model in the spirit of Alonso and

Câmara (2016), we show that the controversy manager adjusts her investigation in response to

private tax authority information. For a given dispute, if the tax authority holds low-quality private

information, the investigation still provides reassurance and avoids voluntary tax overpayment,

but its tax planning property is diluted. For high-quality private information, the investigation

additionally involves some voluntary tax overpayment. Thus, private tax authority information
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tends to increase the tax manager’s expected enforcement-related costs, thereby reducing both

the tax planning effort and dispute probability. From a policymaker perspective, this suggests

that private tax authority information can be an effective instrument to deal with sophisticated

controversy experts. In general, our findings without private information should be viewed as an

upper bound of the controversy manager’s value to a firm.

Our contribution is threefold. First, we contribute to the literature on strategic tax audits (e.g.,

Graetz et al. 1986, De Simone et al. 2013). Two extensions of this literature relate particularly to

our study. First, some studies include (potentially strategic) tax advisors who are assumed to

resolve taxpayer uncertainty (Melumad et al. 1994, Beck et al. 1996, Phillips and Sansing 1998,

Kaçamak 2022) or facilitate (aggressive) tax planning (Lipatov 2012, Elitzur and Yaari 2024).

Second, few studies explicitly consider tax disputes after a strategic tax reporting stage (Jung

1995, Franzoni 2004, Martini et al. 2025).6 Following the call for further research on the role

of tax advisors (Niemann and Sailer 2023), we add to this literature by examining the role of

controversy experts in corporate tax enforcement and provide an endogenous explanation for

advisors’ tax reassurance and tax planning roles.

Second, we contribute to examining the black box of firms’ tax departments (Feller and

Schanz 2017, Dyreng and Maydew 2018). In our model, we recognize the upcoming role of tax

technologies (Hamilton and Stekelberg 2017, Brühne and Schanz 2022, Krupa and Mullaney

2025) and emphasize that tax planning and tax risk management are intertwined through the

interaction of strategic tax and controversy managers. Our work thus relates to empirical studies

on tax managers’ (Armstrong et al. 2012, Feller and Schanz 2017, Li and Okafor 2024) and

tax advisors’ (Blaufus et al. 2016, Kubick et al. 2020, Acito and Nessa 2022, Belnap et al.

2023) crucial role for firms’ tax performance. To the best of our knowledge, we are the first to

analytically investigate how tax risk management practices interdependently impact firms’ tax

outcomes.

6Tax disputes are also related to auditor-manager disputes (Kronenberger et al. 2023) and civil disputes (Bebchuk
1984, Reinganum and Wilde 1986, Hay 1995). Unlike these dispute studies, we focus on how controversy experts
persuade other dispute parties by providing additional information, and consider litigation parsimoniously in the
tax authority’s payoffs. For a Bayesian persuasion model in a nontax dispute setting, see Hennigs (2021).
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Third, we contribute to the Bayesian persuasion literature by being the first to apply the

seminal model of Kamenica and Gentzkow (2011) in a corporate tax setting. Like Alonso and

Câmara (2016), we also extend our basic setting to allow for private receiver (i.e., tax authority)

information in the persuasion stage. Other model applications in corporate contexts deal with

agency problems (Jehiel 2015, Göx and Michaeli 2019), selective disclosure of information to

multiple parties (Michaeli 2017), voluntary disclosure (Friedman et al. 2020, Friedman et al.

2022), and corporate governance (Gregor and Michaeli 2025). Unlike these applications, we

consider that strategic decisions (i.e., risky tax planning effort) can precede the persuasion stage

and influence the (potentially heterogeneous) prior at the persuasion stage.

2. Model

We consider three risk-neutral players: a tax manager (he), a controversy manager (she) and a

tax authority (it).7 The tax manager is responsible for tax planning and reports the firm’s tax

position to the tax authority. The controversy manager gets involved if a material tax dispute

emerges (KPMG 2016, 2019). Then she becomes responsible for resolving the dispute with a

strategic tax authority. Figure 1 shows the sequence of events.

Figure 1. Timeline

Nature
determines

true tax liability
L or H.

Date 0

Tax technology
generates

signal
ltec or htec,

privately ob-
served by the
tax manager.

Date 1

If ltec, tax
manager reports
LT M at no cost.

If htec, tax
manager chooses

costly tax planning
effort α , and
reports LT M

with probability
α (HT M with

probability 1−α).

Date 2

Tax authority
accepts report

HT M . It
challenges
report LT M ,
culminating
in a dispute.

Date 3

Controversy
manager can

conduct inves-
tigation, which

leads to tax
opinion l or h.

Date 4

Conditional on the
tax opinion (or
its absence), tax

authority enforces
LTA or HTA.

Payoffs realize.

Date 5

Tax conditions Tax planning and reporting Tax dispute

7Risk neutrality is a common assumption in studies involving three players (Lipatov 2012, Schantl and Wagenhofer
2020, Blaufus et al. 2024). It allows us to keep the model tractable and to focus on strategic interactions between
the players.
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Tax conditions At date 0, there is a significant (and representative) tax position, which is

characterized by complexity, uncertainty, or ambiguity.8 A tax position can exhibit these

characteristics because tax law and regulations are often unclear and open to interpretation,

yielding different tax liabilities (e.g., De Simone et al. 2013). We restrict the true tax liability of

this tax position to be low with probability Pr(L) = p ∈ (0,1) or high with Pr(H) = 1− p. The

true tax liability would only be revealed upon (perfect) adjudication, and is ex ante unknown

by all players. The binary representation of the tax position illustrates, for example, uncertainty

about whether R&D expenses qualify for a tax credit, a tax expense is tax-deductible (Beck and

Jung 1989, Mills et al. 2010) or about the application of a specific transfer pricing method in an

income shifting context (Reineke et al. 2023).

Tax planning and reporting At date 1, the tax manager obtains a private, imperfect signal

from the firm’s tax technology. The tax technology aggregates information about the risky tax

position, and we make three key assumptions related to this technology. First, the tax manager

receives the signal at no cost, implying that the costs of generating information are negligible,

once the technology is implemented. Second, the quality of the tax technology is observable

to all players. This might be a result of experiences from past interactions in tax audits and

disputes or the quality may be inferred from a certified tax risk management system (Blaufus

et al. 2023). Third, the technology is conservative: it never indicates a high tax liability as

low, Pr(ltec|H) = 0, but it can indicate a low tax liability as high, Pr(htec|L) = 1− q. Thus,

the conservative default signal is htec. The quality of the technology q reflects its ability to

indicate favorable tax conditions Pr(ltec|L) = q ∈ (0,1). This quality definition is consistent

with empirical evidence suggesting that internal information quality increases tax avoidance,

especially in uncertain environments (Gallemore and Labro 2015), and that firms aim to lower

their tax payments. We show in Section 4 that—somewhat surprisingly—setting q = 1 is not

necessarily preferred by firms even though we assume that improving quality q is costless.

8The assumption of a representative tax position is made for ease of exposition. Typically, there are several
(uncertain) tax positions that have to be filed via the tax return (Rhoades 1999, De Simone et al. 2013).
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The tax manager must submit a report to the tax authority (date 2). He benefits from reporting

the low tax LT M. Reasons for this may include a preference for meeting a targeted low effective

tax rate (e.g., Armstrong et al. 2012) or reputational concerns arising from the labor market

(e.g., Li and Okafor 2024). For ease of exposition, we normalize the tax manager’s utility

benefit from reporting LT M to one. By contrast, if a tax dispute emerges and the tax authority

ultimately enforces the high tax liability (date 5), the tax manager incurs enforcement-related

costs λ ∈ (0,1). Two interpretations of these costs are possible. First, the tax manager loses

his utility benefit, and λ represents a discount factor, due to time gaps between tax reporting

and enforcement (Nessa et al. 2020, Lindsey et al. 2023). Second, λ can include costs from

correcting the tax return or unfavorable career outcomes for the tax manager, such as turnover

while working in the firm or longer employment gaps after exiting it (Li and Okafor 2024).

Given signal ltec, we assume that the cost of reporting LT M is zero. Thus, independent of the

tax authority’s subsequent enforcement decision, the tax manager’s best choice is to always report

LT M. However, upon observing htec, reporting LT M is privately costly for him and requires a tax

planning effort α ∈ (0,1), which translates into a low report with probability Pr(LT M|htec) = α .

The effort is unobservable to the other players and involves convex tax planning costs of cα2/2

with c > 0, as commonly assumed in the literature (e.g., Koethenbuerger et al. 2019, Reineke

et al. 2025). These costs include preparing documentation, organizing majorities, and persuading

stakeholders (Feller and Schanz 2017). Summing up, our assumptions reflect the tax manager’s

objective to utilize tax saving opportunities but to avoid surprises and disputes (Armstrong et al.

2012, Klassen et al. 2017).9

Tax dispute At date 3, the tax authority observes the reported tax. The tax authority accepts

all high reports HT M, because there is nothing to win in a tax dispute. However, the tax authority

(exogenously) challenges all low reports LT M. This reflects recent environments with substantial

9We treat the tax manager’s objective as given. This comports with studies highlighting tax actors’ personal
incentives beyond performance-based contracts (Kohlhase and Wielhouwer 2023, Li and Okafor 2024) and the
resulting obstacles of these contracts (Li and Okafor 2024, Gregor and Michaeli 2025). Studies that explicitly
analyze the role of incentive contracts in tax planning or minimization include Chen and Chu (2005), Crocker
and Slemrod (2005), and Jacob et al. (2019). Further, a manager’s given compensation is also an assumption
used in other accounting contexts (Schantl and Wagenhofer 2020, Gregor and Michaeli 2025).
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(perceived) audit aggressiveness and scrutiny (Blaufus et al. 2023, Brühne and Schanz 2022) as

well as that the costs of challenging a tax position’s assessment are negligible, because in tax

disputes, the onus predominantly falls on the taxpayer (Spier 2007, Tran-Nam and Walpole 2016,

Lindsey et al. 2023).10

At date 4, the controversy manager steps in to resolve the tax dispute. The controversy

manager’s aims at persuading the tax authority to agree with the tax manager’s report. She can

do so by performing an investigation, which provides additional information to the tax authority

that either supports l or refutes h the tax manager’s report. The choice of the investigation can

comprise what tax evaluation methods to choose, which comparable court rulings and precedents

to check, or which questions to ask the experts in the R&D or accounting departments. Most

importantly, we assume that the controversy manager commits to communicate the outcome of

her investigation truthfully to the tax authority. In line with other Bayesian persuasion models

(e.g., Michaeli 2017, Kamenica 2019), this commitment to the investigation design enables us

to focus on the endogenous choice of information quality and provides an upper bound for the

effect of a controversy manager. This commitment assumption is consistent with our anecdotal

evidence and particularly descriptive of tax dispute settings for at least two reasons. First,

controversy managers are typically lawyers, and their professional ethics or bar rules require

them to disclose both favorable and unfavorable information. Second, their commitment can

come from reputational concerns. As controversy managers frequently interact with the courts,

they are keen to avoid any actions that might be viewed as potentially illegal or unethical.

We formalize the controversy manager’s dispute resolution decisions as follows. She chooses

the probability ∆ of conducting an investigation and the investigation’s properties. We formalize

these properties as distributions δ (·|L) and δ (·|H) that generate a tax opinion l or h. Like most

Bayesian persuasion models (e.g., Kamenica 2019, Friedman et al. 2020, Gregor and Michaeli

2025), we assume that the investigation is costless.11

10We could allow the tax authority to challenge only a fraction of reports LT M . Since the controversy manager’s
and the tax authority’s strategic decisions occur after LT M , a lower probability only affects the tax manager’s
effort decision, which is similarly reflected in a decrease in his enforcement-related cost λ .

11Introducing fixed investigation costs leaves the optimal investigation properties and the underlying economics
unaffected (Alonso and Câmara 2016). However, if different investigations or messages impose different costs,
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Both the controversy manager and the tax authority cannot observe the tax manager’s effort

α but are informed about the tax manager’s preferences and the quality of the tax technology.

Therefore, both share a common prior at the dispute stage µP(α) that a low tax manager report

originates from a low true tax. This prior depends on their conjecture about the tax manager’s

effort. In section 5, we acknowledge that the tax authority might receive additional information

and account for heterogeneous priors. The common prior at the dispute stage is

µP(α)≡ Pr
(
L|LT M)= pq+ p(1−q)α

(1− p)α + pq+ p(1−q)α
. (1)

The controversy manager obtains a utility uCM (LTA)> uCM (HTA)= 0 if her tax opinion (or its

absence) persuades the tax authority to choose LTA instead of enforcing HTA.12 As we will show

later, it then suffices to focus on the controversy manager’s investigation property choice δ (l|H),

as she is always better off to choose δ (l|L) = 1 (and respectively, δ (h|L) = 0).

Finally, at date 5, the tax authority observes the controversy manager’s tax opinion (or its

absence) and ultimately decides on whether to accept the low or enforce the high tax liability.

Formally, it chooses a probability β j ≡ Pr
(
HTA| j;LT M)= Pr

(
HTA| j

)
with j ∈ {l,h,∅}, where

we drop LT M for ease of notation wherever possible. If the tax authority chooses LTA, it obtains

a utility uTA(LTA) = 0, irrespective of the true tax liability. If the tax authority chooses HTA

and the true tax liability is high, it obtains the disputed value uTA(HTA|H) = z > 0, which

comprises the difference in tax liabilities and a penalty proportional to the size of under-reporting.

However, if the true tax liability is low, the tax authority incurs a disutility uTA(HTA|L) =

−θz. θ > 0 represents the tax authority’s litigation exposure. For example, high litigation

exposure (i.e., high θ ) characterizes cross-border tax disputes within Europe, where a tax

authority’s false enforcement decision may result in double taxation, thereby allowing the firm to

request mandatory binding arbitration (Martini et al. 2025). The tax authority’s payoff structure

acknowledges the common assumption of a net revenue maximizing tax authority when analyzing

the properties of the investigation may change (Gentzkow and Kamenica 2014, Michaeli 2017, Nguyen and Tan
2021).

12This simple payoff structure characterizes the “conventional view” (Phillips and Sansing 1998, p. 4) that the
advisor’s (i.e., controversy manager’s) and taxpayer’s (here the tax manager’s) incentives are aligned.

C - 11



strategic interactions in tax audits and disputes (Graetz et al. 1986, Franzoni 2004, Diller et al.

2025).13 Figure 2 shows the game tree.

Figure 2. Game Tree

Nature

L H

ltec htec

LT M HT M

p 1− p

1q
1−q

1 1−α
α

Active CM Passive/no CM

∆

1−∆

L H

µP 1−µP

l h ∅

1
δ (l|H)

1−δ (l|H)

1

LTA HTA LTA HTA LTA HTA

1−βl 1−βh βhβl 1−β∅ β∅

True tax liability

Tax technology signal

TM report

CM tax opinion

TA enforcement
decision

Notes: Nature and tax technology are exogenous; tax manager (TM), controversy manager (CM), and
tax authority (TA) are players. TM chooses α , CM chooses ∆ and δ (l|H), and TA chooses β j with
j ∈ {l,h,∅}. In addition, for ∆ = 0, the game tree depicts the game without a CM. The gray lines indicate
that the CM’s investigation provides a signal about the true tax liability, which is truthfully submitted.
The dotted lines are off the equilibrium path.

3. Equilibrium

In this section, we characterize the equilibrium strategies of the tax manager, the potentially

involved controversy manager, and the tax authority. We solve the game by backward induction,

starting with the tax authority’s enforcement decision, then determining the controversy man-

13Our results also extend to a setting in which the tax authority only cares about fair taxation, that is,
uTA
(
LTA|L

)
= uTA

(
HTA|H

)
> uTA

(
LTA|H

)
= uTA

(
HTA|L

)
= 0, or combinations of net revenue maximization

and fair taxation.
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ager’s dispute resolution decisions, and finally the tax manager’s tax planning effort. All formal

proofs are given in the Appendix A.

3.1. Tax authority’s enforcement decision

On date 5 the tax authority observes the controversy manager’s tax opinion or its absence,

j ∈ {l,h,∅}. Conditional on this information, the tax authority chooses the probability of

enforcing a high tax liability β j ≡ Pr
(
HTA| j

)
∈ [0,1]. It solves

max
β j

β j [Pr(H| j)z− (1−Pr(H| j))θz] . (2)

Absent a tax opinion ( j =∅), enforcing the high tax is beneficial with conditional probability

Pr(H|∅)≡ 1−µP (α) =
(1− p)α

(1− p)α + pq+ p(1−q)α
. (3)

Thus, when j =∅, the tax authority’s prospects of choosing HTA increase in the tax planning

effort α and decrease in the tax technology quality q.

Note that, if the enforcement decision absent a tax opinion is β∅ = 0, independent of the level

of tax planning effort, there is no room for the controversy manager to improve the dispute’s

outcome. In that case, the tax authority already chooses the controversy (and tax) manager’s

preferred enforcement decision. To rule out this uninteresting case, we make the following

assumption.

Assumption 1. The tax authority’s litigation exposure is not too high; that is, θ < 1−p
p

1
c ≡ θ .

If the tax authority receives a tax opinion l or h, it considers how the controversy manager

designs the properties of her investigation δ (·|L) and δ (·|H). Then enforcing the high tax is

beneficial with conditional probability

Pr(H| j) = (1−µP (α))δ ( j|H)

(1−µP (α))δ ( j|H)+µP (α)δ ( j|L)
with j ∈ {l,h}. (4)
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Intuitively, the higher the conditional probability 1− µP (α) that enforcing HTA is beneficial

before receiving a tax opinion, the higher is the conditional probability Pr(H| j) that enforcing

HTA is beneficial after tax opinion l or h. As tax planning effort α increases and tax technol-

ogy quality q decreases 1− µP (α), the probability Pr(H| j) also (weakly) increases in α and

decreases in q with a tax opinion. The direct effect of tax technology quality q comports with

regulatory proposals encouraging firms to improve their information generation processes as

part of their internal controls (De Simone et al. 2013, Blaufus et al. 2023), which might result in

less enforcement scrutiny. However, in this study, we additionally scrutinize the indirect effect

of q on the controversy manager’s dispute resolution decisions and, in turn, the tax authority’s

enforcement decision.

3.2. Controversy manager’s dispute resolution decisions

The controversy manager’s dispute resolution decisions consist of the probability of conducting

an investigation and the properties of the investigation. As highlighted above, each tax opinion

leads to a posterior belief (equation 4), and thus the properties of the investigation create a

distribution over posterior beliefs. The controversy manager designs the properties of the

investigation such that it is Bayes-plausible; that is, the expected posterior distribution equals the

prior (e.g., Kamenica and Gentzkow 2011, Michaeli 2017).

It is always optimal for the controversy manager to choose the property δ (h|L) = 0 when

investigation precision is costless. Then the tax authority can be sure that the tax opinion h stems

from a high true tax liability, implying βh = 1. Thus, we can restrict our focus to the controversy

manager’s choice of the property δ (l|H). Her objective function is given by

max
∆,δ (l|H)

uCM(LTA) · [∆((µP (α)+(1−µP (α))δ (l|H))(1−βl))+(1−∆)(1−β∅)] . (5)

Then the properties of the optimal investigation can be shown to be as follows.

Lemma 1. The controversy manager chooses δ (l|L) = 1 and δ (l|H) = θ
µP(α)

1−µP(α) .
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The investigation properties in Lemma 1 structurally resemble those obtained in other persua-

sion models with a binary state (e.g., Friedman et al. 2022). However, in contrast to most other

applications, δ (l|H) depends on the prior µP(α), which endogenously arises in the tax planning

and reporting stage. If the tax planning effort and thus 1−µP(α) is very high (µP (α)→ 0), the

investigation becomes perfectly informative (δ (l|H)→ 0).14 By contrast, if 1−µP(α) is suffi-

ciently low (µP (α)→ 1
1+θ

), the investigation almost always leads to tax opinion l (δ (l|H)→ 1).

The controversy manager chooses δ (l|H) such that the tax authority is just willing to choose LTA

when observing l (i.e., βl = 0).15 Note that, if δ (l|H) = 1, the investigation is completely unin-

formative for the tax authority. Then the controversy manager is indifferent between conducting

an investigation or not, and we follow the convention to focus on pure strategies ∆ ∈ {0,1}, with

δ (l|H) = 1 implying ∆ = 0.16 Considering Lemma 1, the controversy manager’s optimization

problem simplifies to

max
∆

uCM(LTA) · [∆µP (α)(1+θ)(1−βl)+(1−∆)(1−β∅)] . (6)

3.3. Tax manager’s tax planning effort

The tax manager’s best choice is to always report LT M if the tax technology generates a low

signal ltec, independent of the tax authority’s enforcement decision. If the tax technology

generates a high signal htec, he has an incentive to engage in tax planning, which succeeds

with probability Pr
(
LT M|htec)= α and involves tax planning costs cα2/2. However, if the tax

manager reports LT M and the tax authority ultimately enforces the high tax HTA, the tax manager

incurs enforcement-related costs λ ∈ (0,1). Without a controversy manager’s investigation, the

tax manager incurs these costs with probability β∅. With an investigation, the tax manager

14The Bayesian persuasion framework implies that a fully informative investigation about the true tax liability is
feasible. However, one can reinterpret this liability to be the best estimate any expert could generate without
requiring the feasibility of an arbitrarily precise investigation (Kamenica and Gentzkow 2011, Kamenica 2019).

15Formally, βl = 0 would require that the controversy manager chooses δ (l|H) = θ
µP

1−µP
− ε , with ε > 0 being

arbitrarily small. We drop ε > 0, which corresponds to the approach of Kamenica and Gentzkow (2011).
16Focusing on “informative signal[s]” (Kamenica and Gentzkow 2011, p. 2591) is common in Bayesian persuasion

settings. We thus exclude mixed strategies where the controversy manager arbitrarily conducts uninformative
investigations ∆ ∈ (0,1] and δ (l|H) = 1, which do not change equilibrium outcomes compared to pure strategy
∆ = 0.
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considers the investigation’s properties (see Lemma 1), and the tax authority’s resulting responses

βl = 0 and βh = 1. Then the tax manager only needs to worry about situations that occur with

probability Pr(htec|H)(1−δ (l|H)).

Overall, after observing htec, the tax manager chooses the tax planning effort solving

max
α

α −αλ

[
∆

1− p
1− pq

(1−δ (l|H))+(1−∆)β∅

]
− cα

2/2. (7)

His optimal tax planning effort is thus

α =
1−λ

[
∆

1−p
1−pq (1−δ (l|H))+(1−∆)β∅

]
c

. (8)

Let us note that λ < 1 ensures that the tax manager always engages in some tax planning,

independent of the tax authority’s and controversy manager’s decisions. In addition, we require

c ≥ 1 to guarantee an interior tax planning effort α < 1 if the tax manager’s enforcement-related

costs are very small (λ → 0).

Absent a controversy manager’s investigation (∆ = 0), the tax manager’s tax planning effort

decreases in the probability β∅ that the tax authority enforces a high tax liability. This captures

the enforcement effect on tax planning. When a controversy manager conducts an investigation

(∆ = 1), she affects the enforcement effect in two ways. First, she protects the tax manager from

adverse dispute outcomes (and the related costs) that would result from the tax authority falsely

enforcing the high tax in a tax dispute. Second, her persuasion also convinces the tax authority

to agree with low reports that stem from a high true tax liability with probability δ (l|H). While

both empirical (e.g., Hoopes et al. 2012, Nessa et al. 2020) and theoretical (Blaufus et al. 2024,

Reineke et al. 2025) work has scrutinized the enforcement effect on firms’ tax outcomes, we

emphasize that the enforcement effect depends on the presence of a controversy manager.
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3.4. Equilibrium without a controversy manager

In this section, we establish the equilibrium without the controversy manager (i.e., ∆ = 0). This

equilibrium provides a benchmark for isolating the impact of a controversy manager.

Absent a controversy manager, the tax authority chooses the probability β∅, which crucially

depends on the prior at the dispute stage 1−µP (α) that the firm has unfavorable tax conditions.

In particular, the tax authority chooses LTA when 1− µP (α) < θ

1+θ
and enforces HTA if 1−

µP (α)> θ

1+θ
. As 1−µP (α) is a function of the tax planning effort α , there is a critical level of

tax planning α∗, which determines the tax authority’s decision.

Lemma 2. There exists α∗ = pqθ

pqθ+1−p(1+θ) ∈ (0, 1
c ), such that, if α > α∗ (α < α∗), the tax

authority’s best response is β∅ = 1 (β∅ = 0). α∗ increases in the tax technology quality q.

The observation in Lemma 2 and the tax manager’s optimal tax planning effort (equation 8)

allow us to establish the equilibrium without a controversy manager, enforcing all conjectures.

Proposition 1. Without a controversy manager, an equilibrium between the tax manager and the

tax authority entails the following strategies.

i) Suppose α∗ < 1−λ

c .

a) Upon observing a high signal from the tax technology htec, the tax manager chooses

tax planning effort αNCM = 1−λ

c .

b) The tax authority enforces HTA with probability β∅ = 1.

ii) Suppose α∗ > 1−λ

c .

a) Upon observing a high signal from the tax technology htec, the tax manager chooses

tax planning effort αNCM = α∗.

b) The tax authority enforces HTA with probability β∅ = 1−cα∗

λ
.

Proposition 1 shows that equilibria in which the tax authority sometimes or always enforces

aggressively exist, depending on the size of α∗. α∗ captures the relevant characteristics of the

tax dispute environment, including the quality of the firm’s tax technology q, the tax authority’s
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litigation exposure θ , and the underlying tax facts p. We are particularly interested in how the

technology quality q affects the equilibrium behavior. The next observation demonstrates the

equilibrium effects.

Corollary 1. Absent a controversy manager, an increase in the quality of tax technology q affects

the tax manager’s tax planning effort αNCM and the tax authority’s enforcement aggressiveness

β∅ as follows.

i) If the tax authority’s litigation exposure is low (θ < θ ), αNCM and β∅ are unaffected.

ii) If the litigation exposure is high (θ > θ ), there exists a unique threshold value q ∈ (0,1)

such that:

a) If the tax technology quality is sufficiently low (q < q), αNCM and β∅ are unaffected.

b) If the tax technology quality is sufficiently high (q > q), αNCM increases and β∅

decreases.

Corollary 1 shows that the effect of the tax technology quality q depends on the tax authority’s

litigation exposure. For example, a high-exposure environment is characterized by taxpayers’

easy access to the legal system and effective arbitration procedures (Markham 2018, Martini

et al. 2025). Generally, q directly decreases the prior belief 1− µP(q) that enforcing HTA in

a tax dispute is beneficial and does not directly affect the tax manager’s incentive to engage

in tax planning. However, when litigation exposure is low, the tax authority’s decreasing

enforcement incentives never induce a change in the equilibrium enforcement aggressiveness

β∅. Therefore, even when the tax technology quality is perfect (q = 1), the tax authority’s

enforcement aggressiveness, and, in turn, the tax planning effort remain unaffected.

When litigation exposure is high, the same economic rationale operates. If the quality of

the tax technology quality is low enough, q < q, the tax authority’s enforcement incentives

decrease but are insufficient to induce a change in equilibrium behavior. However, if the quality

is sufficiently high q > q, the authority reduces its equilibrium enforcement aggressiveness. Then

the tax manager’s expected enforcement-related costs decrease, and he increases his tax planning

effort in equilibrium.
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3.5. Equilibrium with a controversy manager

Next we establish the equilibrium with a controversy manager in Proposition 2.

Proposition 2. With a controversy manager, an equilibrium between the tax manager, the

controversy manager, and the tax authority entails the following strategies.

i) Suppose α∗ <
1−λ

[
1−p−θ p(1−q)

1−pq

]
c .

a) Upon observing a high signal from the tax technology htec, the tax manager chooses

tax planning effort αCM =
1−λ

[
1−p−θ p(1−q)

1−pq

]
c .

b) The controversy manager conducts an investigation (∆ = 1) with investigation prop-

erties δ (l|L) = 0 and δ (l|H) = θ
µP(α

CM)
1−µP(αCM)

(Lemma 1).

c) The tax authority enforces HTA after tax opinion {l,h} with probabilities βh = 1,βl =

0, and off the equilibrium path strategy β∅ = 1 .

ii) Suppose α∗ >
1−λ

[
1−p−θ p(1−q)

1−pq

]
c .

a) Upon observing a high signal from the tax technology htec, the tax manager chooses

tax planning effort αCM = α∗.

b) The controversy manager does not conduct an investigation (∆ = 0).

c) The tax authority enforces HTA after tax opinion ∅ with probability β∅ = 1−cα∗

λ
, and

off the equilibrium path strategies βl =
1−cα∗

λ
,βh = 1.

With a controversy manager, we also identify two types of equilibria, depending on the

characteristics of the tax dispute environment α∗. When α∗ is sufficiently low, the tax authority

credibly threatens to enforce a high tax liability β∅ = 1 if it does not observe an additional tax

opinion. This incentivizes the controversy manager to investigate (∆ = 1), which persuades the

tax authority to agree with the tax manager’s report LT M with positive probability. When α∗ is

sufficiently high, the tax authority cannot credibly threaten to enforce the high tax. In that case,

it only enforces the high tax in a fraction of disputed cases, and the controversy manager does

not investigate (∆ = 0), as she cannot affect the dispute’s outcome.
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Next we show how the tax technology quality q affects the equilibrium behavior when a

controversy manager is present.

Corollary 2. An increase in the quality of tax technology q affects the tax manager’s tax planning

effort αCM, the controversy manager’s dispute resolution decisions ∆ and δ (l|H), and the tax

authority’s enforcement decision β j as follows.

i) If the tax authority’s litigation exposure is low (θ < θ ), αCM decreases, δ (l|H) increases,

and ∆ and β j with j ∈ {l,h,∅} are unaffected.

ii) If the litigation exposure is high (θ > θ ), there exists a unique threshold value q ∈ (0,1)

such that:

a) If the tax technology quality is sufficiently low (q < q), αCM decreases, δ (l|H)

increases, and ∆ and β j with j ∈ {l,h,∅} are unaffected.

b) If the tax technology quality is sufficiently high (q > q), αCM increases, β∅ decreases,

and ∆,δ (l|H) ,βl and βh are unaffected.

Corollary 2 highlights that the impact of tax technology quality q also depends on the author-

ity’s litigation exposure when a controversy manager is present. If the litigation exposure is low,

the controversy manager always submits an informative tax opinion l or h to the tax authority.

This makes the tax authority’s enforcement decision nonstrategic and thus independent of q.

However, the controversy manager internalizes the tax authority’s enforcement incentives in

her equilibrium choice δ (l|H). An increasing quality q decreases the tax authority’s expected

benefits of enforcing the high tax liability. This creates room for the controversy manager

to increase the probability of her favorable dispute outcome LTA. She accomplishes this by

increasing the frequency with which a low tax opinion is submitted when the true tax liability is

high (δ (l|H) increases), while leaving the tax authority’s enforcement strategies β j unaffected.

Further, we show that an increase in the quality of tax technology q unambiguously decreases

a tax manager’s tax planning effort. Although the result seems to be trivial, the underlying

economics are more intricate. On the one hand, an increase in q strengthens the tax planning
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property of the controversy manager’s investigation (her findings become more favorable to a

low tax), incentivizing a higher tax planning effort. On the other hand, an increase in q weakens

the investigation’s reassurance property (preventing overpayment when the tax authority would

falsely enforce the high tax), incentivizing less tax planning effort. In equilibrium, we show that

the impact on the reassurance property dominates, such that the tax planning effort decreases.17

If the litigation exposure is high, the same economic effects as in a low-exposure environment

are at work if the quality of tax technology is sufficiently low, q < q. By contrast, if the quality

is sufficiently high, q > q, the controversy manager’s presence does not affect the dispute’s

outcome anymore. Therefore, the effects of q resemble those described absent a controversy

manager. Interestingly, this implies that the tax planning effort has a unique minimum at q in a

high-exposure environment. Figure 3 illustrates the effect of the tax technology quality on the

tax manager’s tax planning effort, depending on the presence of the controversy manager and the

litigation exposure.

Figure 3. Effect of tax technology quality on the tax manager’s tax planning effort
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Notes: This figure illustrates Corollary 1 and 2. The results are shown for a low litigation exposure (left, θ = 0.3)
and a high litigation exposure (right, θ = 1) . The dashed (solid) lines constitute the effort, absent a controversy
manager αNCM (with a controversy manager αCM). The dotted lines depict the critical value α∗, which determines
the obtained equilibrium (Propositions 1 and 2). The other parameters are chosen as λ = 0.6,c = 1, p = 0.4.

17The tax reassurance and planning property are related to, but distinct from the tax reassurance and planning effect.
The properties refer to how the tax manager’s equilibrium effort is affected by the investigation, while the effects
are evaluated on an ex ante basis and include the resulting impact of this effort on dispute outcomes.
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4. Preferences over tax department design

In the previous section, we treated the firm’s tax technology quality q and the presence of the

controversy manager as given. In this section, we think of both tax risk management practices

as being determined by the firm.18 We consider three firm tax metrics that might be considered

when designing the tax department: the tax dispute probability (or short-term tax payments), the

probability of unfavorable dispute outcomes, and the probability of low final tax payments. For

expositional convenience, we will focus on environments in which the controversy manager has

an incremental impact and conducts an informative investigation (∆ = 1).

Tax dispute probability To begin, we consider the tax dispute probability with DCM and

without a controversy manager DNCM. The difference between these probabilities constitutes the

controversy manager’s effect on the tax dispute probability DE. In our setting, the tax dispute

probability equals the probability that the tax manager submits a low report LT M after the tax

planning and reporting stage, because a low report LT M is always challenged by the tax authority

and culminates in a tax dispute.

Firms may aim to avoid tax disputes (Klassen et al. 2017) because of the uncertainty they

create, which can have undesirable real effects, such as reduced capital investments (Jacob et al.

2022). However, strictly avoiding disputes implies a poor tax performance HT M, as also all

upside potential is foregone. Therefore, tax disputes might reflect a firm’s desire to enhance

its (final) tax performance (Klassen et al. 2017). Additionally, a firm may seek to improve its

short-term tax performance by reducing cash taxes for liquidity purposes (Law and Mills 2015)

or achieving a low effective tax rate to boost capital market performance (Frischmann et al. 2008,

Desai and Dharmapala 2009, Flagmeier et al. 2021).

18We assume that altering tax technology quality or implementing a controversy manager is costless to isolate the
strategic effect of these practices. However, our metrics could easily be extended to incorporate such costs.
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The tax dispute probabilities with and without controversy manager, respectively, are given by

DCM = pq+(1− pq)α
CM, (9)

DNCM = pq+(1− pq)α
NCM. (10)

Thus, the controversy manager’s effect on the tax dispute probability is given by

DE = DCM −DNCM = (1− pq)
(

α
CM −α

NCM
)
. (11)

Both with and without a controversy manager, increasing the quality of tax technology q

directly affects the tax dispute probabilities (see also Lemma 4, Appendix A). On the one hand,

increased tax technology quality mechanically increases the probability of the technology signal

ltec that results in a tax manager report LT M (and dispute) with certainty. On the other hand, it

mechanically decreases the probability of signal htec, where the report LT M (and dispute) depend

on the tax manager’s tax planning effort. Since αNCM < 1 and αCM < 1, the net direct effect is

positive.

An increase in the quality of tax technology q also indirectly affects the tax planning effort

and thus the dispute probabilities. Without a controversy manager, this indirect effect on DNCM

complements the direct positive effect (Corollary 1), making the overall effect on DNCM positive.

This implies that the lowest dispute probability occurs for q = 0. With a controversy manager, an

increase in q crowds out the tax planning effort (Corollary 2), making the indirect effect on DCM

negative. We show that, if the costs for tax planning are sufficiently low (c < cD), the negative

crowding-out effect dominates the positive direct effect, such that DCM unambiguously decreases

in q. Intuitively, low tax planning costs make the tax planning effort sensitive to changes in q.

This might occur, for example, if anti-tax avoidance rules are lenient (Reineke et al. 2025). In

this case, the lowest dispute probability can be achieved with an intermediate quality q = q if

litigation exposure is high and with the maximum quality q = 1 if litigation exposure is low.

Otherwise, the lowest dispute probability is achieved at q = 0.
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In addition, we show that the tax dispute probability increases with a controversy manager

(DE > 0). As we have already documented, the controversy manager’s investigation serves as an

insurance for the tax manager, which shields the tax manager from enforcement-related costs of

unfavorable dispute outcomes. Thus, in the presence of a controversy manager, the tax manager

increases his tax planning effort, particularly at low technology quality levels.

Figure 4 (top panel) at the end of this section shows tax dispute probabilities with and without

a controversy manager (left) as well as the change in the tax dispute probability when employing

one (right).

Probability of unfavorable dispute outcome There is a common understanding that firms

(and managers) consider tax risk in their decision-making (Neuman et al. 2020, Brühne and

Schanz 2022).19 In our context, the probability of an unfavorable dispute outcome reflects the

firm’s residual tax risk (i.e., after the implementation of tax risk management practices) and is

defined as the probability that the tax authority enforces a high tax liability HTA after a low tax

report LT M. This definition encompasses most tax risk dimensions identified in the literature. We

capture economic risk and tax law ambiguity (Neuman et al. 2020), political risk (Brühne and

Schanz 2022) in the uncertainty about the true tax liability, inaccurate information processing

(Neuman et al. 2020) and tax process risk (Brühne and Schanz 2022) in our tax planning and

reporting stage and financial and enforcement risk (Neuman et al. 2020, Brühne and Schanz

2022) in the tax dispute stage. The probability of an unfavorable dispute outcome with and

without a controversy manager is given by

UDCM = (1− p)αCM(1−δ (l|H)), (12)

UDNCM =
(

p(q+(1−q)αNCM)+(1− p)αNCM
)

β∅ =
(

pq+(1− pq)αNCM
)

β∅. (13)

19Neuman et al. (2020) and Brühne and Schanz (2022) broadly define tax risk as the uncertainty about (future)
tax outcomes. According to Neuman et al. (2020), tax risk has three key dimensions: economic risk, tax law
ambiguity, and inaccurate information processing. Brühne and Schanz (2022) suggest that tax risk has six
dimensions: financial, reputational, political, compliance, tax process, and personal liability risk.
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The reduction in unfavorable dispute outcomes achieved by employing a controversy manager is

UDE =UDNCM −UDCM

= p(q+(1−q)αNCM)β∅︸ ︷︷ ︸
tax reassurance effect

+(1− p)
(

α
NCM

β∅−α
CM (1−δ (l|H))

)
︸ ︷︷ ︸

tax planning effect

. (14)

The overall impact of a controversy manager on a firm’s unfavorable dispute outcomes can be

separated into two components, which we label tax reassurance effect and tax planning effect.

The former effect captures all cases in which the tax authority would falsely enforce a high

tax. The controversy manager’s tax opinion supports a low tax in all of these cases, and, in

equilibrium, the tax authority follows that opinion. The tax planning effect captures all cases with

a high true tax that eventually result in a tax dispute. In these cases, the presence of a controversy

manager affects the probability of a low tax report and the tax authority’s subsequent enforcement

decision. We can show that if the tax technology quality is sufficiently low (q < qUDE) and

the tax manager’s enforcement-related costs are sufficiently high (λ > λUDE), the increase in

disputes is so high that unfavorable dispute outcomes increase in total. Then, the negative tax

planning effect overcompensates the positive tax reassurance effect.

The quality of tax technology q influences unfavorable dispute outcomes in a nontrivial

way (Lemma 5, Appendix A). Without a controversy manager, an increase in q has a direct

positive effect on unfavorable dispute outcomes. This is because the technology provides

the tax manager with a low signal, which he subsequently reports. When faced with a tax

authority enforcing the high tax liability, this increases unfavorable dispute outcomes. When

the technology quality exceeds q, the players’ equilibrium strategies come to depend on q.

Therefore, unfavorable dispute outcomes are also indirectly affected via the equilibrium strategies.

We identify conditions in which the net indirect effects dominate the direct effect, such that

unfavorable dispute outcomes decrease when improving intermediate-quality technologies.

With a controversy manager, we show that unfavorable dispute outcomes unambiguously

decrease in technology quality q. Then, unfavorable dispute outcomes can be minimized by

choosing the maximum feasible quality at which the controversy manager conducts informative
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investigations. If litigation exposure is low, unfavorable dispute outcomes are minimized if the

technology quality is perfect (q = 1), and in a high-exposure environment, they are minimized at

an intermediate level (q = q). These results particularly highlight the importance of considering

the interdependent effects of tax risk management practices. Absent a controversy manager,

an intermediate technology quality can maximize unfavorable dispute outcomes, while it can

minimize them with a controversy manager. Figure 4 (middle panel) illustrates the effects,

depending on the quality of the tax technology q.

Probability of low final tax payments Achieving low final tax payments and thus a high final

tax performance is obviously of significant interest for the firm (e.g., Armstrong et al. 2012,

Klassen et al. 2017). The probabilities of ensuring low final tax payments are given by

LTCM = pq+ p(1−q)αCM +(1− p)αCM
δ (l|H) , (15)

LT NCM =
(

pq+ p(1−q)αNCM +(1− p)αNCM
)
(1−β∅). (16)

The controversy manager’s effect on the probability of low final tax payments is thus given by

LT E = LTCM −LT NCM =
(

DCM −UDCM
)
−
(

DNCM −UDNCM
)
= DE +UDE. (17)

The probability for low final tax payments is the difference between dispute probability

and unfavorable dispute outcomes. Most interestingly, we show that the controversy manager

consistently increases the probability for low tax payments (LT E > 0), independent of tax

technology quality. Intuitively, the downside potential of more unfavorable dispute outcomes is

always lower than the upside potential of a dispute in achieving low tax payments.

We also show that, in the absence of a controversy manager, the probability for low tax

payments increases in technology quality q (Lemma 6, Appendix A). The reason is that the

unambiguous positive effect of q on tax dispute probability overcompensates for the (case-

dependent) ambiguous effect on an unfavorable dispute outcome, particularly if the litigation

exposure is high. By contrast, in the presence of a controversy manager, an increase in q can
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decrease the probability for low tax payments due to the potential decreasing dispute probability,

which is a prerequisite for low tax payments. Additionally, we find that the controversy manager’s

value added for low tax payments is often maximized at an intermediate technology quality level.

Figure 4 (bottom panels) illustrates the results for low final tax payments and Proposition 3

summarizes the results for all tax metrics.

Proposition 3. The controversy manager has the following effects on a firm’s tax metrics:

i) She increases the tax dispute probability (DE > 0), and DE strictly decreases in q.

ii) She affects the probability of unfavorable dispute outcomes (UDE) via a tax reassurance

effect and a tax planning effect. The tax reassurance effect always reduces UDE, whereas

the tax planning effect can decrease or increase UDE.

Overall, she increases unfavorable dispute outcomes (UDE < 0) if the tax technology

quality is sufficiently low (q < qUDE) and the tax manager’s enforcement-related costs are

sufficiently high (λ > λUDE) . Otherwise, she decreases unfavorable dispute outcomes

(UDE > 0). UDE can increase or decrease in q.

iii) She increases the probability of low final tax payments (LT E > 0). LT E can increase or

decrease in q.

To sum up, our nuanced findings caution against adopting a one-size-fits-all approach to tax

risk management. The optimal design of the tax department depends on a firm’s weighting of tax

metrics, tax manager characteristics, and the tax authority’s litigation exposure.
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Figure 4. Tax metrics and controversy manager’s effect depending on technology quality
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Notes: This figure illustrates Proposition 3, and Lemmas 5, and 6. Panel a): tax dispute probability. Panel b):
probability of unfavorable dispute outcome. Panel c): probability of low final tax payments. On the left, we plot
the corporate metrics with (solid lines) and without a controversy manager (dashed lines). On the right, we plot
the (absolute) difference, that is, the effect of the controversy manager. Parameters are θ = p = 0.5,λ = 0.9,c = 2,
which constitute a high litigation exposure. We have q = 0.05,q = 0.42.
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5. Private tax authority information

Our basic model assumes that the sender (controversy manager) and receiver of information (tax

authority) have a common prior µP at the start of the tax dispute. This assumption is consistent

with settings in which all material documents have been exchanged through the tax return

declaration process (Yoon 2000). In this section, we extend the model and explore a scenario in

which the tax authority obtains additional private information about the true tax liability at the

outset of the dispute.20 For example, this information may come from a foreign tax authority via

information exchange agreements (e.g., Diller et al. 2025). We model this additional information

as a signal that is correct with probability Pr(lTAinfo|L) = Pr(hTAinfo|H) = 1+ψ

2 , where ψ ∈ [0,1]

measures the quality of the signal. ψ = 0 corresponds to the case of a completely random signal

or one where the tax authority does not receive additional information. ψ = 1 captures the case

where the tax authority can perfectly observe whether the true tax liability is low or high. Table 1

in Appendix B shows the tax authority’s prior beliefs in the tax dispute induced by this signal and

their distribution. For expositional convenience, we choose c = 2 and, without loss of generality,

set the controversy manager’s utility from sustaining a final low tax equal to one (uCM(LTA) = 1).

As shown by Alonso and Câmara (2016), the receiver’s posterior can be expressed as a function

of the sender’s and receiver’s priors and the sender’s posterior.21 This allows the sender’s value

function to be formulated solely in terms of the sender’s posterior. The value of the optimal

signal (and, in turn, the optimal signal) is then given by the value of the concavification22 of the

value function at the (sender’s) prior.23

20Conversely, the controversy manager may also possess different information than the tax authority. For instance,
if the tax technology signal is part of the tax file, it is visible to both the controversy manager and the tax
authority. Assume the controversy manager trusts the technology signal, while the tax authority mistrusts it and
adheres to its prior, creating heterogeneous priors. These heterogeneous priors, however, yield the same optimal
investigation property δ (l|H) as in our basic model (Lemma 1). Intuitively, this is because the controversy
manager’s utility does not depend on whether the tax liability truly is low or high but only on the tax authority’s
enforcement decision. Consequently, only the tax authority’s prior is relevant to her.

21Applied to our setting, the tax authority’s posterior is µTA = µCM

µTA
P

µCM
P

µCM µTA
P

µCM
P

+(1−µCM)
1−µTA

P
1−µCM

P

.

22The concavification of a function f is the smallest concave function that is everywhere weakly greater than f .
23C.f. Proposition 2 (ii) in Alonso and Câmara (2016). This method also offers a foundation for analyzing scenarios

involving a common prior and costly sender investigation; see Gentzkow and Kamenica (2014).

C - 29



The tax authority has two different priors, depending on which signal it receives. Accounting

for this, the controversy manager’s expected value function is given by

vCM = Pr(lTAinfo)uCM(µTA(µCM; µ
TA
P,lTAinfo))+Pr(hTAinfo)uCM(µTA(µCM; µ

TA
P,hTAinfo)), (18)

where µTA
P,lTAinfo and µTA

P,hTAinfo denote the tax authority’s prior after receiving a low or high tax

information signal, respectively. µCM
P (= µP) is the unchanged controversy manager’s prior, and

µTA and µCM denote the tax authority’s and the controversy manager’s posteriors, respectively.

Inserting the respective priors and posteriors from Table 1 and rearranging equation (18) gives

vCM =


0 µCM < 1−ψ

1−ψ+θ(1+ψ)

1
2

(
1+ ψ(p(1+α−(1−α)(1−q))−α)

α+(1−α)pq

)
, 1−ψ

1−ψ+θ(1+ψ) ≤ µCM < 1+ψ

1+ψ+θ(1−ψ)

1 1+ψ

1+ψ+θ(1−ψ) ≤ µCM.

(19)

Denote VCM the concavification of vCM. There are two cases, which we refer to as “low-

quality information,” where ψ is below some threshold (left-hand side in Figure 5), and “high-

quality information,” with ψ above this threshold (right-hand side in Figure 5).24 The optimal

controversy manager’s posteriors, their distribution, and the optimal investigation that they

induce are shown in Table 2 in Appendix B.

Increasing ψ shifts the second piece of the controversy manager’s value function to the left

and the third piece to the right. Adjusting ψ until the middle piece meets the concavification

provides the condition for the low-quality case:

(1−ψ)(1+ψ +θ(1−ψ))

(1+ψ)(1−ψ +θ(1+ψ))
>

1
2

(
1+

ψ(p(1+α − (1−α)(1−q))−α)

α +(1−α)pq

)
. (20)

24For particular parameter constellations—in the high-quality tax authority information case—the controversy
manager’s prior may be within the first interval of VCM . In this case, we obtain optimal posterior controversy
manager beliefs µCM

h = 0,µCM
l = 1−ψ

1−ψ+θ(1+ψ) . This requires a combination of low probability of true low tax L

and a high litigation exposure θ . A necessary condition that excludes this case is p >
√

5−2 ≈ 0.24. We make
this assumption to focus on parameter constellations that describe real situations.
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Figure 5. Controversy manager’s value function with private tax authority information
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Notes: The black lines show the controversy manager’s value function and the black dashed lines its concavification.
We choose exogenous priors (independent from α) for expositional purposes. The tax authority’s priors are assumed
equally distributed for the same reason. Parameters are θ = 1,µCM

P = 0.4 as well as µTA
P,l = 0.55,µTA

P,h = 0.35
(left-hand side) and µTA

P,l = 0.7,µTA
P,h = 0.3 (right-hand side). When the middle piece of the value function touches

the concavification (right-hand side), a qualitatively new set of optimal posteriors of the controversy manager is
induced, especially, µCM

h > 0. This requires that the controversy manager’s prior lies within the second piece of the
value function; see footnote 24.

If inequality (20) is not fulfilled, the high-quality information case prevails. Then, unlike our

basic model, the controversy manager’s optimal investigation involves some high tax opinions,

although the true tax is low: δ (h|L)≡ δ↑ > 0. For clarity, we denote δ (l|H)≡ δ↓.

Lemma 3. With tax authority’s private information, the following applies:

i) The critical tax manager effort level necessary for an informative investigation is given

by α∗
ψ = pqθ(1−ψ)

pqθ(1−ψ)+(1−p)(1+ψ)−pθ(1−ψ) . Increasing information quality ψ increases the

parameter range in which an informative investigation is possible.

ii) There exist ψ and ψ such that: If ψ < ψ the low-quality tax authority information case

applies over the whole range of feasible effort levels α , and if ψ > ψ , the high-quality

case applies over the whole range of feasible effort levels α . If ψ < ψ < ψ , there exists

a critical tax manager effort level αcrit that separates the low-quality and high-quality

information cases. If α < αcrit , the low information quality case applies, and vice versa.

Lemma 3 i) demonstrates how the characteristics of the tax dispute environment change

when considering private tax authority information. If the tax authority receives useless private
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information (ψ = 0), we have α∗
ψ = α∗, as in the base model (Lemma 2). By contrast, if the tax

authority receives perfect information (ψ → 1), we have α∗
ψ = 0, and the controversy manager

conducts an (informative) investigation for all tax planning effort levels α ∈ [0,1], independent

of the litigation exposure θ . Thus, when dealing with privately informed tax authorities, her

range of influencing tax disputes increases.

Tax manager’s tax planning effort Since the controversy manager’s investigation sometimes

leads to tax opinion h, despite a low true tax liability, the tax manager has to additionally account

for cases where a high tax technology signal originates from a low true tax. The tax manager’s

problem is to choose α so as to maximize

uT M(α|htec) = α −α ·
(

1− p
1− pq

· (1−δ↓)+
p(1−q)
1− pq

·δ↑
)
·λ −α

2. (21)

Proposition 4 shows the equilibrium tax planning effort with private tax authority information.

Proposition 4.

i) Suppose the tax authority receives low-quality private information ψ < ψ . Then the tax

manager’s optimal effort αCM
ψ is the interior maximum of (21). Increasing information

quality ψ decreases the tax manager’s tax planning effort.

ii) Suppose the tax authority receives high-quality private information ψ > ψ . Then the tax

manager’s optimal effort αCM
ψ

is the unique local maximum of (21).

Moving from the the low-quality information case (ψ <ψ) to the region where the information

environment depends on α (ψ < ψ < ψ), tractability suffers. Using a numerical example, we

illustrate in Figure 6 how the tax manager’s optimal effort αCM can depend on the tax authority’s

information quality ψ . From zero to ψ , αCM decreases, consistent with Proposition 4 i). As ψ

continues to increase within the intermediary information quality range, the solution for αCM

eventually transitions from being interior to lying on the left boundary of the tax manager’s

objective function uT M
ψ . Specifically, the tax manager chooses αCM = αcrit . The critical value
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αcrit increases with ψ , leading to a sharp rise in αCM over a narrow range of ψ—a spike

illustrated in Figure 6. As ψ increases further, there comes a point where the maximum value of

the tax manager’s objective function under the high-quality information environment exceeds the

maximum under the low-quality environment (maxuTA
ψ

> maxuTA
ψ ). The (interior) arg max of

uTA
ψ

is considerably smaller, accounting for the drop depicted in Figure 6. Beyond this point, as

the tax authority’s information quality continues to improve, αCM increases steadily with ψ .

Figure 6. Effect of the tax authority’s private information quality on tax planning effort

0 ψ ψ 1

0.3

0.45

ψ

αCM

Notes: This figure illustrates Proposition 4. Parameters are p = θ = λ = q = 1
2 .

In summary, we demonstrate that increasing the precision of private tax authority information

might have a nonmonotonic and nonlinear impact on the tax manager’s tax planning effort.

As the information precision improves, the tax manager’s effort can spike before declining

again. This relationship also influences the probability of tax disputes: although additional

private information generally reduces disputes by discouraging tax planning, intermediate-quality

information can sharply increase the dispute probability.

6. Conclusions

We examine how tax technology and controversy experts affect a firm’s probability of tax disputes,

unfavorable dispute outcomes, and low final tax payments. In our model, a tax manager exerts

tax planning effort given the imperfect signal of the firm’s tax technology. If a tax dispute arises,

a controversy manager assesses the risky tax position to support the firm’s interest and provides
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a substantiated tax opinion, which the tax authority considers alongside the tax manager’s initial

report when enforcing the tax liability.

From the firm’s perspective, we show that the controversy manager has a dual role in tax

disputes. First, in a tax reassurance role, she reduces the risk of the tax authority falsely enforcing

a high tax. Second, in a tax planning role, she increases the likelihood that the tax authority

accepts a lower tax than the tax conditions otherwise suggest. Both roles weaken the deterrent

effect of enforcement on risky tax planning, leading to greater tax planning effort and a higher

tax dispute probability. This increase in tax disputes has a potential downside, in terms of

more unfavorable outcomes, and an upside, in terms of greater opportunities for the controversy

manager to persuade the tax authority and secure low final tax payments.

Surprisingly, we identify conditions under which a controversy manager increases unfavorable

dispute outcomes. This effect is particularly evident in firms with low-quality tax technology,

where the increase in disputes outweighs her ability to resolve them favorably. However, in

most cases, her tax reassurance and tax planning roles reduce unfavorable outcomes. Finally,

we show that tax technology quality can either increase or decrease the probability of low final

tax payments, depending on tax planning costs and the tax authority’s litigation exposure, with

intermediate quality often improving the controversy manager’s value added.

Our findings have important policy implications for the organization of tax departments.

Regulators should be cautious when mandating high-quality tax technologies, as this may

unintentionally increase tax disputes. Moreover, our results warrant empirical testing. For

example, leveraging the variation in certified and non-certified Tax Control Frameworks as

proxies for tax technology quality, future research can assess a controversy manager’s impact on

firms’ effective tax rates, tax dispute propensity and outcomes.
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Appendix A

Proof of Lemma 1

The proof follows the notion in Kamenica and Gentzkow (2011). First, an optimal informative

investigation implies δ (l|L) = 1 and δ (h|L) = 0. Otherwise, we would have δ (l|L)< 1. Then,

the controversy manager would be better off by setting δ (l|L) = 1, because she thereby increases

the probability of l, and decreases Pr(H|l) and thus the tax authority’s willingness for βl . Second,

δ (l|H) makes the tax authority just indifferent between HTA and LTA after observing l

Pr(H|l) · z−Pr(L|l) ·θz =
(1−µP (α))δ (l|H)z

(1−µP (α))δ (l|H)+µP (α)
− µP (α)θz

µP (α)+(1−µP (α))δ (l|H)

!
= 0

=⇒ δ (l|H) =θ
µP (α)

1−µP (α)
.

Proof of Lemma 2

Note that 1−µP(α) = (1−p)α
(1−p)α+pq+p(1−q)α increases in α , as ∂1−µP(α)

∂α
= (1−p)pq

(α+(1−α)pq)2 > 0. α∗

is the level of tax planning for which the tax authority is indifferent when j =∅, that is,

(1−µP(α)) · z−µP(α) ·θz !
= 0 =⇒ α

∗ =
pqθ

pqθ +1− p(1+θ)
.

Then, we have that α∗ ∈ (0,1), because α∗ < 1 requires θ < 1−p
p and Assumption 1 is even

stricter. Next, observe ∂α∗

∂q = 1−p(1+θ)

(pqθ+1−p(1+θ))2 > 0. Lastly, α∗ < 1
c is visible when considering

∂α∗

∂q > 0 and rearranging α∗(q = 1) < 1
c for θ , which exactly yields the condition stated in

Assumption 1. Overall, we have α∗ ∈ (0, 1
c ).

Proof of Proposition 1

Observe that α∗ ∈ (0, 1
c ). Now, suppose α∗ < 1−λ

c . Then, from Lemma 2, we have β∅ = 1, and

from equation (8), we see that αNCM = 1−λ

c is a best response absent a controversy manager

(∆ = 0).
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Next, suppose 1−λ

c < α∗ < 1
c . Then, there exists no equilibrium in which the tax authority

chooses a pure strategy. Thus, given the tax manager’s strategy αNCM = α∗, we know from

Lemma 2 that the tax authority is indifferent between LTA and HTA, as the first-order condition

yields (1−µP(α
∗))z−µP(α

∗)θz = 0. Further, given the tax authority’s strategy β∅ = 1−cα∗

λ
,

equation (8) shows that the tax manager’s optimal response is αNCM = α∗ when ∆ = 0.

Lastly, an equilibrium with β∅ = 0 and αNCM = 1
c does not occur, as it would require α∗ > 1

c .

Proof of Corollary 1

When α∗ < 1−λ

c , we have ∂αNCM

∂q = 0 and ∂β∅
∂q = 0. This equilibrium obtains over the whole

range of tax technology qualities if α∗(q = 1) < 1−λ

c , which makes use of the insight from

Lemma 2 that α∗ increases in q. Rearranging the inequality for θ yields θ < θ ≡ 1−p
p

1−λ

c . By

contrast, if θ > θ , we know that α∗(q = 0) = 0 < 1−λ

c < α∗(q = 1). As ∂α∗

∂q > 0 and α∗ is

continuous, this implies the existence of a unique threshold value q = (α∗)−1
(

1−λ

c

)
, such that

if q < q (q > q), we have ∂αNCM

∂q = 0 and ∂β∅
∂q = 0 (∂αNCM

∂q > 0 and ∂β∅
∂q < 0).

Proof of Proposition 2

Suppose α∗<
1−λ

[
1−p−θ p(1−q)

1−pq

]
c ≡αCM

1 . Then, from Lemma 2, the enforcement action absent a tax

opinion is β∅ = 1, and we know that this equilibrium exists, because α∗(q = 0) = 0 < αCM
1 (q =

0) = 1−λ [1−p(1+θ)]
c . β∅ = 1 implies that the controversy manager conducts an investigation

∆ > 0. Moreover, the investigation is informative, as α∗ < αCM
1 implies δ (l|H)

∣∣
αCM=αCM

1
<

1 = δ (l|H)
∣∣
αCM=α∗ . Then, the tax authority weakly prefers βl = 0,25 implying ∆ = 1. Inserting

these optimal tax authority and controversy manager responses in equation (8), we see that

αCM = αCM
1 is the tax manager’s best response.

Next, suppose αCM
1 < α∗. This equilibrium can exist when θ > θ , which can be observed

when considering ∂α∗

∂q > 0 and the insight in Corollary 2 below showing ∂αCM
1

∂q < 0. Then,

rearranging αCM
1 (q = 1) < α∗ (q = 1) for θ yields θ > θ . When αCM

1 < α∗, there exists no

equilibrium in which the tax authority chooses β∅ = 1. Thus, given the tax manager’s strategy

25Note again that we could explicitly express δ (l|H) as δ (l|H) = θ
µP

1−µP
− ε , with ε > 0 being arbitrarily small.

Then, the tax authority strictly prefers βl = 0. We drop ε > 0 for convenience.

C - 40



αCM = α∗, we know from Lemma 2 that the tax authority is indifferent between LTA and HTA

if j =∅, as the tax authority’s first-order condition yields (1−µP(α
∗))z−µP(α

∗)θz = 0. In

addition, when αCM = α∗, we would have δ (l|H) = 1. Thus, the signal l would be completely

uninformative, implying µP(α
∗) = 1/(1+θ) and βl = β∅. According to equation (6), these

responses make the controversy manager indifferent between conducting an investigation or

not, and we use the convention that she then chooses ∆ = 0. Inserting these optimal responses

in equation (8), we see that αCM = α∗ is indeed the tax manager’s best response. Off the

equilibrium path, Bayes’ rule does not restrict β j with j ∈ {l,h}. We impose the plausible off the

equilibrium strategies βh = 1 and βl = β∅, such that the controversy manager has no incentive

to deviate.

Proof of Corollary 2

Suppose α∗ < αCM
1 . Then, ∂αCM

1
∂q = −λ

c
p(1−p)
(1−pq)2 (1+θ) < 0. This equilibrium obtains over

the whole range of tax technology qualities if α∗(q = 1) < αCM
1 (q = 1) = 1−λ

c , which yields

θ < θ . Next, observe that dδ (l|H)
dq = ∂δ (l|H)

∂q + ∂δ (l|H)
∂α

∂α

∂q . Considering ∂δ (l|H)
∂q = θ

p(1−α)
(1−p)α > 0 and

∂δ (l|H)
∂α

=− pθq
(1−p)α2 < 0, as well as ∂αCM

1
∂q < 0, we get dδ (l|H)

dq

∣∣∣
α=αCM

1

> 0. The other equilibrium

strategies are independent of q.

By contrast, if θ > θ , we know that α∗(q = 0) = 0 < 1−λ

c = αCM
1 (q = 1) < α∗(q = 1).

As ∂α∗

∂q > 0 and α∗ is continuous, this implies the existence of a unique threshold value q =

(α∗)−1 (
αCM

1
)
, such that if q < q (q > q), we have ∂αCM

∂q < 0 and ∂δ (l|H)
dq > 0 (∂αCM

∂q > 0 and

∂β∅
∂q = ∂βl

∂q < 0). The other equilibrium strategies are independent of q.

Proof of Proposition 3 i)

We focus on cases with DE ̸= 0, excluding trivial effects when θ > θ and q > q. To begin, we

establish the following lemma.
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Lemma 4. (Tax dispute probability)

i) DNCM strictly increases in the tax technology quality q.

ii) There exists a unique threshold value cD such that: If c < cD, DCM strictly decreases in q.

If c > cD, DCM strictly increases in q.

Note that

dDNCM

dq
= p(1−α

NCM)+(1− pq)
∂αNCM

∂q
> 0,

because we know that ∂αNCM

∂q ≥ 0 from Corollary 1. This shows Lemma 4 i). Next,

dDCM

dq
= p(1−α

CM)+(1− pq)
∂αCM

∂q
=

p
c
(c− (1+λθ)) ∝ c− (1+λθ).

Since c ≥ 1, this implies the existence of a unique threshold value cD ∈ (1,∞), such that if c > cD

(c < cD), we have dDCM

dq > 0 (dDCM

dq < 0). This completes the proof of Lemma 4 ii).

Further, note that αCM
1 > αNCM, because Assumption 1 guarantees 0 < 1−p−θ p(1−q)

1−pq < 1 ∀q ∈

[0,1). Thus, we have DE > 0. Lastly, observe that

dDE
dq

= (1− pq)
(

∂αCM

∂q
− ∂αNCM

∂q

)
− p

(
α

CM −α
NCM

)∣∣∣∣
αCM=αCM

1

< 0,

because we have already shown that αCM
1 > αNCM, ∂αCM

1
∂q < 0, and ∂αNCM

∂q ≥ 0. This proves

Proposition 3 i).

Proof of Proposition 3 ii)

To begin, we establish the following lemma.
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Lemma 5. (Probability of unfavorable dispute outcomes)

i) a) If litigation exposure is low (θ < θ ), UDNCM strictly increases in q.

b) There exists a threshold value θUD ∈ (θ ,θ) such that: If θ < θUD with λ > 1/2,

UDNCM strictly increases in q. Otherwise, there exists a unique threshold value

qUD ∈ [q,1), such that if q < qUD, UDNCM strictly increases in q, and if q > qUD,

UDNCM strictly decreases in q.

ii) UDCM strictly decreases in q.

Note that

dUDNCM

dq
=β∅

[
p(1−α

NCM)+(1− pq)
∂αNCM

∂q

]
+

∂β∅
∂q

[
(1− pq)αNCM + pq

]
.

If the litigation exposure is low with θ < θ and exposure is high with θ > θ and q < q, we have

∂β∅
∂q = ∂αNCM

∂q = 0, implying dUDNCM

dq > 0. However, if θ > θ and q ≥ q, we have ∂β∅
∂q < 0 and

∂αNCM

∂q > 0. Further simplification yields

dUDNCM

dq

∣∣∣∣
αNCM=α∗

=
p(1− p)(1+θ)(1− p(1+θ))

λ [1− p(1+θ(1−q))]3
Ω

UDNCM

q , where

Ω
UDNCM

q ≡1− p(1+θ +qθ(2c−1)) .

Due to Assumption 1, we have 1> p(1+θ), which implies dUDNCM

dq

∣∣
αNCM=α∗ ∝ ΩUDNCM

q . Further,

observe that
dΩUDNCM

q
dq < 0, and

lim
q→q

Ω
UDNCM

q =
c(1− p(1+θ))

c−1+λ
· (2λ −1) ∝ 2λ −1,

lim
q→1

Ω
UDNCM

q = 1− p(1+2cθ).

Thus, if λ < 1/2, we have that dUDNCM

dq > 0 if q < qUD = q and dUDNCM

dq < 0 if q > qUD = q.
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Next, consider the case λ > 1/2 and thus lim
q→q

ΩUDNCM

q > 0. Then, observe that lim
q→1

ΩUDNCM

q

strictly decreases in θ , and

lim
θ→θ

(
lim
q→1

Ω
UDNCM

q

)
> 0, lim

θ→θ

(
lim
q→1

Ω
UDNCM

q

)
< 0,

with the latter holding due to λ > 1/2. This implies that there exists a unique threshold value

θUD ∈ (θ ,θ), such that if θ < θUD, we have lim
q→1

ΩUDNCM

q > 0, and consequently dUDNCM

dq > 0 ∀ q.

However, if θ > θUD, we know that lim
q→1

ΩUDNCM

q < 0. This implies that there exists a unique

threshold value qUD ∈ (q,1), such that if q < qUD(q > qUD), we have dUDNCM

dq > 0 (dUDNCM

dq < 0).

This establishes Lemma 5 i).

Next, observe that in equilibrium, UDCM = αCM [1− p(1+θ(1−q))]−θ pq. Then,

dUDCM

dq
=

∂αCM

∂q
[1− p(1+θ(1−q))]−θ p

(
1−α

CM
)
.

Considering ∂αCM

∂q

∣∣∣
αCM=αCM

1

< 0 proves dUDCM

dq < 0 as established in Lemma 5 ii).

We can now finish proving Proposition 3 ii). It is easy to see that the tax reassurance effect is

always positive. To see that the tax planning effect T PE can be positive or negative, observe

that T PE ≡ (1− p)αNCMβ∅−UDCM. Then, it can be easily verified that if θ > θ , we have

lim
q ↑ q

T PE > 0 and if θ < θ , we have lim
q→1

T PE > 0. Thus, T PE > 0 can occur for any θ .

Next, we identify conditions for UDE < 0, which necessarily imply T PE < 0. Considering

the insights in Lemma 5, a natural candidate to identify UDE < 0 is a situation with low q,

as we have dUDE
dq

∣∣
q<q > 0 independent of θ . With UDE

∣∣
q<q = pq(1+ θ)+ (1− pq)1−λ

c −

(1− p(1+θ(1−q)))αCM
1 , it is further easy to see that dUDE

dλ
< 0. Then, note the following

lim
λ→1

UDE
∣∣
q<q = p(1+θ)

(
q− (1−q)(1− p(1+θ(1−q)))

(1− pq)c

)
⋛ 0,

lim
q→0

(
lim
λ→1

UDE
)
< 0, lim

λ→0
UDE

∣∣
q<q = pq

(
1+θ − 1

c

)
> 0.

This implies that there exist threshold values λUDE and qUDE , such that if λ > λUDE and

q < qUDE , we have UDE < 0. To prove that we otherwise have UDE > 0, it suffices to show
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lim
q ↑ q

UDE > 0. Since lim
q ↑ q

αCM
1 (1−δ (l|H)

∣∣
αCM=αCM

1
) = 0, UDE > 0 is obvious from equation

(14).

Lastly, observe that dUDE
dq = dUDNCM

dq − dUDCM

dq . Because dUDCM

dq < 0 is always fulfilled, when-

ever dUDNCM

dq > 0 as identified in Lemma 5, we have dUDE
dq > 0. To show that UDE can decrease

in q, observe that dUDE
dq strictly decreases in λ if dUDNCM

dq < 0. Then, it can easily be verified that

lim
λ→0

dUDE
dq

∣∣
q>q < 0. This proves Proposition 3 ii).

Proof of Proposition 3 iii)

To begin, we establish the following lemma.

Lemma 6. (Probability of low final tax payments)

i) If θ > θ and q > q, LT NCM strictly increases in q. Otherwise, LT NCM is independent of q.

ii) If c < cLT and θ > θ LT , LTCM strictly decreases if q < qLT , and LTCM strictly increases

if q > qLT . Otherwise, LTCM strictly increases in q.

Concerning part i), observe that when θ < θ or when θ > θ and q < q, we have LT NCM = 0,

implying ∂LT NCM

∂q = 0. Next, when q > q and θ > θ , we have

dLT NCM

dq
= (1−β∅)

[
p(1−α

NCM)+(1− pq)
∂αNCM

∂q

]
− ∂β∅

∂q

[
(1− pq)αNCM + pq

]
.

Then, from Corollary 1, we know ∂α∗

∂q > 0 and ∂β∅
∂q < 0, implying dLT NCM

dq

∣∣
αNCM=α∗ > 0.

Concerning part ii), simplification yields LTCM = p(1+θ)
[
q+(1−q)αCM]. Then, we get

dLTCM

dq
= p(1+θ)

[
1−α

CM +(1−q)
∂αCM

∂q

]
∝ 1−α

CM +(1−q)
∂αCM

∂q
≡ Ω

LTCM

q .

Further simplification considering αCM = αCM
1 yields

Ω
LTCM

q = 1−
1−λ

[
1−p(1+θ(1−q))

1−pq

]
c

− (1−q)
λ p(1− p)(1+θ)

c(1− pq)2 .
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Note that
∂ΩLTCM

q
∂c > 0 ∀ c ∈ (1,∞) and lim

c→∞
ΩLTCM

q > 0. Further, we have

lim
c→1

Ω
LTCM

q =
λ

1− pq

[
1− p(1+θ(1−q))− (1−q)

p(1− p)(1+θ)

1− pq

]
=

λ

1− pq
Ω

LTCM

q,c ,

with
∂ΩLTCM

q,c
∂q > 0 and lim

c→1
ΩLTCM

q ∝ ΩLTCM

q,c . Further, lim
q→0

ΩLTCM

q,c = 1 − p(1 + θ)(2 − p) and

∂ lim
q→0

ΩLTCM
q,c

∂θ
< 0. Lastly, note lim

θ→0

(
lim
q→0

ΩLTCM

q,c

)
> 0 and lim

θ→θ

(
lim
q→0

ΩLTCM

q,c

)
< 0. This implies

that there exists a threshold value θ LT ∈ (0,θ), such that if θ < θ LT , we have ΩLTCM

q > 0 and

consequently dLTCM

dq > 0. However, if θ > θ LT and c < cLT ∈ (1,cD), there exists a threshold

value qLT , such that if q < qLT , we have dLTCM

dq < 0, and if q > qLT , we have dLTCM

dq > 0. This

shows Lemma 6 ii).

We can now finish proving Proposition 3 iii). To begin, note that if θ < θ , we have LT E =

LTCM > 0. Next, if θ > θ , we similarly have LT E > 0 if 0 < q ≤ q. If q > q, we can show that

lim
q ↑ q

LT E > 0. Since LT E can decrease if q < q < q, we need to show LT E > 0 ∀ q ∈ (q,q).

Then, note that ∂LT E
∂c < 0 and ∂LT E

∂λ
< 0. Tedious calculations verify that lim

c→1

(
lim
λ→1

LT E
)
> 0 if

q ∈ (q,q).

To show that LT E can increase or decrease in q, consider θ < θ . Then, dLT E
dq ∝

dLTCM

dq . Further,

observe that θ LT < θ if λ is sufficiently small. Then, as established in Lemma 6 ii), dLTCM

dq

decreases if c < cLT and q < qLT , and increases otherwise. This proves Proposition 3 iii).

Proof of Lemma 3

Concerning part i), note that the controversy manager’s investigation is not informative if the

value function coincides with its concavification. This is the case if 1+ψ

1+ψ+θ(1−ψ) = µP(α).

Solving for α yields α∗
ψ = pqθ(1−ψ)

pqθ(1−ψ)+(1−p)(1+ψ)−pθ(1−ψ) . Further, we have α∗
ψ(ψ = 0) = α∗,

α∗
ψ(ψ = 1) = 0, and

∂α∗
ψ

∂ψ
=− 2θ(1−p)pq

(p(−ψ−θ(1−ψ)(1−q)−1)+ψ+1)2 < 0.

Concerning part ii), note first that the right-hand side of inequality (20) decreases in α . In the

low-quality tax authority information case, we want to ensure that (20) holds irrespective of α .
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We have a necessary condition if the inequality holds for α = 0. Introducing α = 0 into (20),

and imposing equality, yields 8θψ

(1+ψ)(1+θ−(1−θ)ψ) +ψ = 1. Solving for ψ gives ψ .

In the high-quality tax authority information case, we want to ensure that (20) is violated irre-

spective of α . We have a necessary condition if the inequality is violated for α = 1. Introducing

α = 1 into (20), and imposing equality, yields 8θψ

(1+ψ)(1+θ−(1−θ)ψ) +2pψ −ψ = 1. Solving for

ψ gives ψ . The above results imply that for ψ < ψ < ψ there must be αcrit as described in the

lemma.

Proof of Proposition 4

Inserting the optimal signal for the low-quality case from Table 2, the tax manager’s objective

function is given by

uT M
ψ = α −α

2 −α ·
(

(1− p)
p(1−q)+(1− p)

·
(

1− θ(1−ψ)(p(1− (1−α)(1−q)))
α(1− p)(1+ψ)

))
·λ .

The objective function is concave (
∂ 2uT M

ψ

∂α2 =−2), and the maximum is interior since

lim
α→0

(
∂uT M

ψ

∂α

)
=

(1−λ )(1− p)(1+ψ)+ p(1−q)(θ(λ (1−ψ))+ψ +1)
(1+ψ)(1− pq)

> 0,

lim
α→1

(
∂uT M

ψ

∂α

)
=−(λ +1)(1− p)(ψ +1)+ p(1−q)(−θλ (1−ψ)+ψ +1)

(ψ +1)(1− pq)
< 0.

The maximum is given by αCM
ψ = (1−λ )(1−p)(1+ψ)+p(1−q)(θ(λ (1−ψ))+ψ+1)

2(1+ψ)(1−pq) . Further,
∂αCM

ψ

∂ψ
=

− p(1−q)θλ

(1−pq)(1+ψ)2 < 0. This shows part i).

Next, the tax manager’s objective function uT M
ψ

is given by introducing the optimal signal for

the high-quality case from Table 2 into (21). The objective function is concave:

∂ 2uT M
ψ

∂α2 =−
λ (1− p)(1−q)q2 (1−ψ2)+4θψ(1− pq)(α(1−q)+q)3

2θψ(1− pq)(α +(1−α)q)3 < 0.

Thus, αCM is either 0, 1, or the solution to the first-order condition
∂uT M

ψ

∂α
= 0. This shows part ii).
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Appendix B

Table 1. Tax authority’s prior beliefs, distribution of priors, and posterior beliefs.

TA information
quality

ψ = 0 0 < ψ < 1 ψ = 1

Pr(lTAinfo),
Pr(hTAinfo)

1
2 ,

1
2

µP
1+ψ

2 +(1−µP)
1−ψ

2 ,

µP
1−ψ

2 +(1−µP)
1+ψ

2
µP,1−µP

Pr(L|lTAinfo),
Pr(L|hTAinfo)

µP,µP

p(ψ+1)((α−1)(1−q)+1)
−αψ+α+α p(ψ+ψ(1−q)−q)+p(1+ψ)q ,

p(ψ−1)((α−1)(1−q)+1)
p(α(ψ−(1−ψ)(1−q)+1)+ψ−ψ(1−q)−q)−α(ψ+1)

1,0

TA’s posterior
given priors,
depending on CM’s
posterior

µCM,µCM (1+ψ)µCM

1−ψ+2ψµCM ,
(1−ψ)µCM

1+ψ−2ψµCM 1,0

Notes: The distribution of the tax authority’s prior beliefs (first row) is given by the probability that
the tax authority observes the low (lTAinfo) or high (hTAinfo) signal realization. The second row shows
the tax authority’s prior belief that the true tax liability is low after observing the signal realization
(lTAinfo or hTAinfo). The third row shows the tax authority’s posterior as a function of its prior and the
controversy manager’s prior and posterior (see also Footnote 21, Alonso and Câmara 2016, Proposition 1,
and Gentzkow and Kamenica 2014, p. 460).
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Table 2. Optimal controversy manager’s posterior belief, distribution of controversy manager’s
posterior beliefs, and optimal signal.

Low-quality TA information High-quality TA information

Optimal CM belief µCM
h = 0, µCM

l = 1+ψ

θ(1−ψ)+ψ+1 µCM
h = 1−ψ

θ(ψ+1)−ψ+1 ,

µCM
l = 1+ψ

θ(1−ψ)+ψ+1

CM belief dist. Pr(µCM
l ) = µP

θ(1−ψ)+ψ+1
1+ψ

,
Pr(µCM

h ) = 1−Pr(µCM
l )

Pr(µCM
l ) =

µCM
h −µP

µCM
h −µCM

l
,

Pr(µCM
h ) = 1−Pr(µCM

l )

Optimal signal δ↓ ≡ Pr(l|H) = 1−ψ

1+ψ
θ

p(α+(1−α)q)
α(1−p) ,

δ↑ ≡ Pr(h|L) = 0
δ↓ =

θ p(1−ψ)(1+ψ)q
4α(1−p)ψ −

α(1−ψ)(1−p(1−ψ)−θ p(ψ+1)(1−q)−ψ)
4α(1−p)ψ ,

δ↑ =− (1−ψ)2q
4(ψ−(1−α)ψ(1−q)) +

α(1−ψ)(1−p(ψ+θ(1−ψ)(1−q)+1)+ψ)
4θ pψ(1−(1−α)(1−q))

Notes: The first row shows the optimal posterior belief of the controversy manager (that the true tax is low)
after her investigation leads to a high (µCM

h ) or low (µCM
l ) signal realization. These optimal posterior beliefs are

induced by the concavification VCM . The second row shows the corresponding distribution, as determined by Bayes
plausibility, µP = µCM

h Pr(µCM
h )+µCM

l Pr(µCM
l ). Finally, the third row depicts the controversy manager’s optimal

investigation/the signal implied by her posterior beliefs and belief distribution.
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Abstract

This study introduces sloppiness—the inaccurate preparation of supporting information during
tax disputes—as a neglected but critical factor influencing taxpayer noncompliance. We concep-
tualize sloppiness as arising both from imperfections in the internal information environment,
exacerbated by structural uncertainty over litigation outcomes (factual dimension), and from
strategic aversion to compliance effort (strategic dimension). We examine whether and to what
extent improved documentation and engaging an internal monitoring expert can mitigate slop-
piness and prevent litigation. Using a game-theoretic model, we derive equilibrium strategies
for a tax manager’s compliance effort, a monitoring expert’s dispute resolution effort, and a tax
authority’s litigation decision. Absent a monitoring expert, we find that improved documentation
consistently reduces the litigation probability. However, when a monitoring expert is present, we
surprisingly find that improved documentation crowds out compliance effort and can increase
the litigation probability. Overall, our results suggest that sloppiness can be overcome either
through strong documentation alone or by engaging a monitoring expert when documentation is
weak, with the latter approach becoming more attractive as the dispute resolution costs decline.
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1. Introduction

Tax disputes between firms and tax authorities are becoming increasingly frequent and severe

(Markham 2018, KPMG 2023, PwC 2025). For firms, these disputes entail substantial tax

risks, due to the unpredictability of litigation outcomes (Blaufus et al. 2016, Tran-Nam and

Walpole 2016), the potential of significant economic losses (Lindsey et al. 2023, White 2023),

and the threat of reputational costs for the managers involved (Graham et al. 2014, Neuman

et al. 2020, Brühne and Schanz 2022, Li and Okafor 2024). This challenging environment is

further sharpened by ongoing regulatory changes and overlapping legal frameworks (Labro and

Pierk 2025), the need to navigate interactions with multiple tax authorities (Diller et al. 2025,

Martini et al. 2025), and tightening fiscal constraints and limited resources at tax authorities that

intensify pressure on revenue collection (Nessa et al. 2020, Blaufus et al. 2023). Together, these

developments have created a highly complex and compliance-intensive tax environment in which

firms increasingly struggle to satisfy escalating demands for transparency and comprehensive

documentation (Donohoe et al. 2014, Brühne and Schanz 2022, Giese et al. 2025). Within

this context, sloppiness often emerges as firms face mounting compliance burdens and limited

capacity to manage complex tax disputes.

We integrate sloppiness into the analysis of tax disputes. While the strategic tax enforcement

literature predominantly assumes that firms and managers engage in deliberate noncompliance

(e.g., Graetz et al. 1986, Franzoni 2004, Crocker and Slemrod 2005, Slemrod 2019), we consider

sloppiness as a neglected feature that can explain dispute-related noncompliance. Specifically,

we study whether and under what conditions two instruments used by firms—improving doc-

umentation and involving monitoring experts—can effectively address sloppiness and prevent

litigation when disputes are strategically resolved with tax authorities.

We conceptualize sloppiness as a two-dimensional feature of tax compliance. The factual

dimension arises from imperfections in the internal information environment, limiting tax man-

agers’ ability to provide accurate support for a tax position during a dispute. These imperfections

can stem, for example, from weak documentation practices and poor coordination across tax-

relevant functions (Gallemore and Labro 2015, McGuire et al. 2018). In addition, structural
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uncertainty about future dispute requirements at the time of filing a tax position and the time

gap between the initial filing and the dispute give rise to knowledge erosion (Nessa et al. 2020,

PwC 2025), particularly when initial filings are handled by automated systems or with personnel

changes.1 The strategic dimension emerges when tax managers—despite commitment to truthful

communication—rationally limit their compliance effort during the dispute. This strategic be-

havior may arise from the costs associated with gathering, processing, and preparing information

(De Simone et al. 2013, Eichfelder and Vaillancourt 2014, Brühne and Schanz 2022) and the

imperfections in the internal information environment, even at the risk of unfavorable dispute

outcomes. Collectively, sloppiness reflects both informational imperfections and effort-aversion

during complex tax disputes.

Addressing sloppiness during tax disputes requires looking inside the black box of firms’ tax

strategies. Responding to Dyreng and Maydew’s (2018) call to open this black box, we focus

specifically on firms’ tax dispute strategies. While alternative dispute resolution instruments,

such as “enhanced relationship programs” (e.g., De Simone et al. 2013), advance tax rulings

(e.g., Diller et al. 2017), and advance pricing agreements (e.g., De Waegenaere et al. 2007) exist,

they neither fully mitigate tax risk nor are immune to sloppiness themselves. Consequently,

understanding how internal practices to address sloppiness shape dispute outcomes becomes

critical. We study these practices and consider the interactions between tax professionals within

firms and with tax authorities, including unintended consequences.

To mitigate unfavorable dispute outcomes arising from sloppiness, two dispute resolution

practices have received considerable attention. First, firms improve their documentation quality,

for example, as part of their Tax Compliance Management System (Blaufus et al. 2023, Schulz

and Sureth-Sloane 2024, Siglé et al. 2024). Improved documentation strengthens the internal

information environment by preserving relevant information at filing, ensuring its accessibility

during the dispute, and providing structured rationales, legal references, and supporting evidence.

While documentation cannot resolve the structural uncertainty about the tax position, it reduces

risks of information loss or inaccessibility. The importance of documentation becomes increas-

1This factual dimension aligns with studies that account for organizational memory in accounting contexts (Salterio
and Denham 1997, Jin et al. 2022).
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ingly vital during tax disputes, as automated systems handle routine filings and tax professionals

rely more heavily on documentation to manage non-routine disputes (Dallhammer and Renelt

2025, Krupa and Mullaney 2025, PwC 2025).

Second, firms engage internal monitoring experts to prevent unfavorable dispute outcomes.

These specialists—reflecting the growing specialization of roles within tax departments (Brühne

and Schanz 2022, Giese et al. 2025)—provide experience-based strategic guidance during

disputes, thereby reducing sloppiness. Research documents increasing reliance on such profes-

sionals, including officers with dedicated risk management responsibility (Brühne and Schanz

2022) or internal controversy experts (KPMG 2019, EY 2023), and, in general, the material

impact of internal professionals on tax outcomes (e.g., Belnap et al. 2023). Anecdotal evidence

suggests that internal controversy experts have become increasingly common in firms in recent

years. KPMG reports that 14% of worldwide firms have appointed a “global head of controversy”,

noting that this “may become a leading practice in the years to come” (KPMG 2019, p. 9). EY

(2023) reports that 50% of worldwide firms have implemented a “tax controversy leader.” In

addition, a tax manager at a U.S. multinational told us in an interview:

If there are indications of a tax dispute that has global relevance and/or requires co-
ordination with other regions/functions, we often involve our Controversy Managers
at our parent company in the U.S.
—Tax manager, U.S. multinational, responsible for Europe, Middle East, and Africa

Two aspects make an overall assessment of an internal monitoring expert non-trivial. First, the

reduction in sloppiness depends critically on the strategic interaction between the tax manager

and the monitoring expert, and the firm’s documentation quality. If the tax manager utilizes the

available high-quality documentation, this constrains the expert’s improvement scope. Otherwise,

such documentation serves as a valuable input for the expert’s dispute resolution efforts. Second,

the monitoring expert non-trivially affects compliance incentives, consistent with the monitoring

literature (Frey 1993, Dickinson and Villeval 2008). On the one hand, the clear assignment

of duty and accountability to this expert (e.g., KPMG 2019) weakens compliance incentives

by transferring litigation accountability (accountability role). On the other hand, monitoring

intrinsically strengthens compliance through oversight (disciplining role). Overall, evaluating
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a monitoring expert’s impact requires disentangling the strategic interactions inside the tax

department and considering the firm’s documentation quality.

We incorporate these aspects into a game-theoretic model with three players: a tax manager

(he), a tax authority (it) and a potentially involved monitoring expert (she). The game begins with

a tax dispute where the tax authority disagrees with and challenges a tax position in the firm’s

tax return. Crucially, the true tax liability of this position remains unknown to all players. This

fundamental uncertainty makes the litigation outcome inherently unpredictable at the dispute

stage. In response to the tax authority’s challenge, the tax manager submits additional information

through an elaborated final tax opinion. We define the degree of sloppiness as the probability

that this opinion is incorrect. Specifically, a “correct” tax opinion implies that an adjudication of

the disputed tax position reveals a tax liability identical to the submitted tax opinion, while an

“incorrect” tax opinion implies an adjustment of the position upon adjudication. The determinants

of sloppiness differ by organizational structure. In a tax department without a monitoring expert,

the degree of sloppiness is determined by the tax manager’s compliance effort and (when effort

is high) the quality of the firm’s imperfect documentation. In a tax department with a monitoring

expert, the degree of sloppiness can be reduced to a lower level if the monitoring expert exerts a

high dispute resolution effort. Ultimately, the tax authority chooses to either settle the dispute by

accepting the submitted opinion or to litigate. Litigation and subsequent adjudication reveal the

true tax liability.

We identify the equilibrium strategies to illuminate the complex strategic interactions and

mechanisms. In a tax department without a monitoring expert, we find that improved docu-

mentation quality consistently reduces the litigation probability. This reflects the tax manager’s

consistently strengthened compliance incentives under improved documentation. In a tax de-

partment with a monitoring expert, the relationship is more nuanced: while an improvement of

high-quality documentation still reduces the litigation probability, an improvement of low-quality

documentation contrarily increases this probability. The difference stems from the monitoring

expert’s dispute resolution incentives. Intuitively, her dispute resolution incentive erodes under

low-quality documentation but is strengthened under high-quality documentation. The reason
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is that, under low-quality documentation, the tax manager’s and monitoring expert’s efforts are

strategic complements, while their efforts are strategic substitutes under high-quality documenta-

tion. Since improved documentation always crowds out the tax manager’s compliance effort, this

translates into decreasing (increasing) dispute resolution incentives when documentation quality

is low (high). The tax authority responds to these internal dynamics by adjusting its litigation

probability accordingly.

Our analysis further shows that the litigation probability can be higher in a tax department

with a monitoring expert than in a tax department without one. This counterintuitive result occurs

particularly when dispute resolution costs are sufficiently high, eroding the expert’s dispute

resolution incentives and thereby increasing the litigation probability. Given the structural

uncertainty inherent in the factual sloppiness dimension which may complicate achieving high

documentation quality, we identify two possible strategies to prevent litigation. Firms should

either rely on high-quality documentation without involving a monitoring expert or involve a

monitoring expert to leverage her dispute resolution ability when documentation quality is weak.

We contribute to the literature in three ways. First, we contribute to the literature on strategic

tax dispute resolution via settlement or litigation. Only a few studies explicitly model dispute

resolution stages. Jung (1995) and Franzoni (2004) formally extend the standard tax reporting-

auditing game by Graetz et al. (1986) by allowing for endogenous settlement offers after a tax

audit.2 Kourouxous et al. (2024) and Martini et al. (2025) analyze how institutional features,

such as the presence of an appeals court or different arbitration mechanisms, affect tax reporting

and auditing behavior. While they do not consider endogenous settlement offers, disputes

arise endogenously and their outcomes depend on the institutional features. Other studies, like

ours, take the tax dispute as given. Yoon (2000) examines how multiple taxpayers with similar

positions influence the authority’s dispute resolution decision when taxpayers and the authority

share a common expectation about litigation outcomes. Eynon and Stevens (1995) analyze

taxpayers’ court selection that may reveal private information about their type. Sansing (1997)

considers voluntary binding arbitration as an alternative to litigation, with private information on

2These studies closely relate to civil dispute models on the signaling and screening effects of settlement offers by
either a plaintiff or a defendant (Bebchuk 1984, Reinganum and Wilde 1986, Hay 1995, Spier 2007).
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both the taxpayer and tax authority side. Different from all these models, we consider sloppiness

as a neglected feature that may explain escalating tax disputes.

Second, we contribute to opening the black box of firms’ tax departments (Feller and Schanz

2017, Dyreng and Maydew 2018, Chen et al. 2021, Giese et al. 2025) and to understanding

the importance of specialized actors for tax outcomes (Belnap et al. 2023, Li and Okafor 2024,

Dyck et al. 2025). Focusing on two common practices for addressing the adverse consequences

of sloppiness during tax disputes, namely improving documentation as part of the internal

information environment (Gallemore and Labro 2015, Brühne and Schanz 2022, Blaufus et

al. 2023) that may mitigate factual sloppiness and strategic monitoring experts (KPMG 2019,

Brühne and Schanz 2022) that may mitigate both strategic and factual sloppiness, we identify

the conditions under which these practices can prevent litigation.

Third, we contribute to the literature on ex ante commitment to (truthful) information provision

in tax (Mills et al. 2010, Dyck et al. 2025) and accounting contexts (Göx and Wagenhofer 2009,

Gregor and Michaeli 2025). In contrast to prior theoretical work that predominantly focuses

on deliberate tax minimization (Crocker and Slemrod 2005, Jacob et al. 2019, Dyck 2025)

or financial misreporting (e.g., Ewert and Wagenhofer 2019, Schantl and Wagenhofer 2020),

we adopt a compliance-based perspective and emphasize that sloppiness paired with truthful

information provision can drive non-trivial strategic interactions. This perspective provides a

useful benchmark in tax compliance settings (Mills et al. 2010) and is grounded in theories of

individuals’ truth-telling preferences (Abeler et al. 2019) and tax morale (Luttmer and Singhal

2014). Conceptually, our study incorporates the ex ante commitment assumption that underpins

Bayesian persuasion models (e.g., Gentzkow and Kamenica 2014, Kamenica 2019, Nguyen and

Tan 2021). However, unlike in these models where the information sender can typically choose

an arbitrarily precise information system (e.g., Dyck et al. 2025, Gregor and Michaeli 2025) with

precision being potentially costly (Gentzkow and Kamenica 2014, Michaeli 2017), our sender

(the tax manager) is constrained by the factual sloppiness dimension absent a monitoring expert

or the strategic behavior of the monitoring expert.
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2. Tax department without a monitoring expert

2.1. Model setup

We employ a game-theoretic model with three risk-neutral players: a tax manager (he), a

monitoring expert (she) and a tax authority (it).3 Figure 1 illustrates the intra-firm decision-

making structure during tax disputes, taking the documentation quality and the potentially present

monitoring expert as given. In a tax department without a monitoring expert, we focus on the

interaction of the tax manager, who is responsible for tax compliance, and the tax authority.

Figure 1. Decision-making structure in tax disputes

Documentation
quality

Tax Manager Monitoring Expert

Tax Manager Tax Manager

Tax opinion

Disciplining & accountability role

Notes: The solid rectangles and ellipses represent features that are observable for the tax authority, namely, the
tax department, its structure with one tax manager (of many), one potentially involved monitoring expert, and
the quality of documentation. The dotted lines illustrate that the tax manager’s compliance effort affects the tax
opinion’s degree of sloppiness. The dashed lines illustrate that the monitoring expert can reduce the degree of
sloppiness and her disciplining and accountability role.

Similar to Eynon and Stevens (1995), Sansing (1997), and Yoon (2000), we assume that

the strategic game begins after the tax authority challenges the firm’s initial tax assessment, as

reported in its filed tax return, resulting in a dispute. The underlying tax position is characterized

by uncertainty and complexity, because, no matter how detailed the tax code is, the relevant laws

and regulations typically can be interpreted in multiple ways, yielding different tax liabilities

(Diller et al. 2017). We restrict the resulting tax liabilities to be binary (low or high). This

binary representation illustrates, for example, disputes on the deductibility of a tax expense (Jung

3Assuming risk neutrality is a common practice in studies that examine three-party interactions (e.g., Reinganum
and Wilde 1991, Jacob et al. 2019, Blaufus et al. 2024, Kourouxous et al. 2024). It allows us to keep the model
tractable and to focus on strategic interactions between the players.
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1995, Yoon 2000, Mills et al. 2010). Alternatively, we can think of a transfer pricing dispute

in which the application of transfer pricing methods might yield a compliant low or high tax

liability (Reineke et al. 2023).4 Figure 2 summarizes the sequence of events after the dispute has

occurred.

Figure 2. Timeline of the tax dispute

Nature deter-
mines the true

tax liability,
unknown to
all players.

TM chooses
unobservable

compliance ef-
fort considering

the documen-
tation quality,
which affects

sloppiness.

ME chooses
unobservable
dispute reso-
lution effort,
potentially
reducing

sloppiness.

TM submits
final tax opinion

to the TA.

Based on the
submitted tax
opinion, TA
chooses to

settle or litigate
the dispute.

If TA chooses
to litigate, the
true liability
is revealed.

Payoffs realize.

Stage 0 Stage 1 Stage 2

Notes: This figure illustrates the timeline with a tax manager (TM), a tax authority (TA), and the event in italics
only occurs if a monitoring expert (ME) is present. The setting begins after the tax authority challenges a filed
uncertain tax position.

At stage 0, nature determines the true tax liability ti ∈ {tL, tH} with 0 ≤ tL < tH , where we

use indices i ∈ {L,H} and j ∈ {L,H}, with j used below, to indicate low L or high H values.

The true tax is only revealed to the tax manager and the tax authority if the dispute is litigated.5

In line with Yoon (2000), the tax manager and the tax authority share the same expectation

regarding the true tax liability after the audit. They expect that the true tax liability is low with

probability Pr(tL) = p and high with probability Pr(tH) = 1− p. For simplicity, and with only

slight loss of generality, we assume Pr(tL) = Pr(tH) = 1/2.6

4We thereby model a more general type of uncertainty rather than addressing the peculiarities of specific tax issues,
such as transfer pricing. Our setting can also be generalized for a more complex environment. For example, if
two or more tax authorities have a stake in a specific tax dispute, we implicitly assume that the tax authority is
in the high-tax country and that the tax rate in the low-tax country is equal to zero, effectively eliminating any
potential double taxation issues.

5An alternative interpretation is as follows. After the tax audit, nature determines whether the firm has a strong
case (tL) or weak case (tH ). The internal players’ efforts try to identify the strength of the case and determine
whether the firm maintains the tax treatment from the tax return (t̂L) or not (t̂H). The tax authority wants to
litigate weak cases and settle strong cases, given that the court fully reveals the case strength.

6The main results hold for the general case Pr(tL) = p ∈ (0,1). However, if p takes extreme values, we cannot
generally establish that the comparative statics for the equilibrium litigation probability and (ex ante) total
litigation probability follow the same pattern.
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At stage 1, the tax manager chooses his unobservable compliance effort aT M ∈ {aL,aH},

which affects his ability to specify the correct final tax opinion. The compliance effort can be

interpreted as an additional, non-routine risk management effort. Examples of this non-routine

task include preparing additional documentation, checking additional databases or precedent

cases, and conducting additional analysis of internal (cost) accounting numbers to substantiate

the tax position in question. The compliance effort involves costs KT M(aH) = A > 0 = KT M(aL),

which reflect the tax manager’s opportunity costs and inability to comply with all tax authority

requests. In line with our compliance perspective on tax disputes, we assume that the tax manager

commits ex ante to a truthful submission of the specified opinion t̂i to the tax authority, given his

available information.7 However, he might be sloppy in this process.

We generally refer to the probability that an incorrect tax opinion is submitted as the degree of

sloppiness. When the tax manager chooses a low compliance effort, the specified and submitted

opinion t̂i is correct with probability Pr(t̂i|ti;aL) = q ≥ 1/2 and incorrect with probability

Pr(t̂i|t j;aL) = 1− q, where i ̸= j. When he chooses a high effort, the degree of sloppiness

reduces to Pr(t̂i|t j;aH) = 1− q. We interpret q as the firm’s documentation quality, which

captures the assumption that the tax manager, when exerting a high effort, makes use of the firm’s

documentation to its full extent. The difference Pr(t̂i|t j;aL)−Pr(t̂i|t j;aH) = q−q > 0 captures

the strategic sloppiness dimension, reflecting the tax manager’s strategic effort choice. The

probability Pr(t̂i|t j;aH) = 1−q > 0 captures the factual sloppiness dimension, indicating that

the submitted opinion may still be incorrect even under high effort, due to structural uncertainty

that cannot be addressed without the monitoring expert and the limits of the firm’s documentation

quality.

At stage 2, the tax authority observes the submitted tax opinion t̂i. However, the tax authority

cannot observe whether the tax manager has chosen a low or high compliance effort at stage 1

7With this set of assumptions and in line with anecdotal evidence, we can examine an important benchmark setting
with a minimum requirement for litigation to occur with positive probability. Truthful submission describes tax
managers’ behavior assuming the managers try to, first, comply with all tax authority requests, and, second, to
prevent unnecessary tax overpayments given the available information. This is also consistent with the shifting
structure in tax departments from being organized as profit centers to being organized as risk management
centers (Donohoe et al. 2014, Blaufus et al. 2023) and with tax executives’ principal goals: no surprises, no
disputes, and tax savings (Armstrong et al. 2012, Graham et al. 2014, Klassen et al. 2017).
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and therefore cannot assess the underlying sloppiness. Depending on the submitted opinion, the

tax authority can take two actions bTA ∈ {bset ,blit} to maximize its net revenue.8 It can either

settle the dispute prior to litigation (bset), or it can litigate (blit). When settling, the tax collected

equals the submitted tax opinion t̂i.9 It is reasonable to assume that settling involves no additional

costs for the tax authority; that is, KTA(bset) = 0.

However, since the submitted tax opinion may be incorrect, the tax authority might have an

incentive to litigate. Litigation is costly for the tax authority KTA(blit) = B > 0 (e.g., direct or

effort costs in a lawsuit), and thus there is no litigation incentive when the authority observes

a high tax opinion t̂H . By contrast, when the tax manager submitted an incorrect low tax

opinion t̂L, the tax authority additionally collects the tax difference multiplied by a penalty factor

π > 1: π(tH − t̂L). The penalty factor includes default interest and future tax payments from

an established legal precedent (Yoon 2000). In that case, the tax manager faces costs from

an unfavorable litigation outcome (e.g., a reduction in the likelihood of promotion due to an

impaired reputation inside or outside the tax department, a future pay cut, or a demotion; Li and

Okafor 2024). This decreases the tax manager’s payoff by λ T Mπ(tH − t̂L). Thus the tax manager

trades off the potential effort costs KT M (aT M) against the costs from potentially unfavorable

litigation outcomes with the latter scaled by the sensitivity parameter λ T M > 0.

Figure 3 depicts the game tree without dominated strategies.

2.2. Equilibrium

We solve the game by backward induction, starting with the tax authority’s dispute resolution

decision given the observed tax opinion t̂i. All formal proofs are given in Appendix A.

8Net revenue maximization is a common assumption when analyzing interactions among firms and tax authorities
(e.g., Graetz et al. 1986, Diller et al. 2017). Further, resource constraints significantly restrict tax authorities,
such as the Internal Revenue Service (Nessa et al. 2020).

9Like Kourouxous et al. (2024), we abstract from compromising solutions in the tax payment range (tL, tH) for
two reasons. First, anecdotal and survey evidence suggests that tax auditors are encouraged to offer compromise
solutions less often. Second, the party that offers the settlement amount is presumed to have the bargaining
power (e.g., Franzoni 2004). We are agnostic about who has the bargaining power, and rather emphasize
the “bargaining power” the firm generates through (improved) documentation quality and the presence of a
monitoring expert.
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Figure 3. Game tree in a tax department without a monitoring expert
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Notes: This figure illustrates the game tree and the payoffs in a tax department without a monitoring expert.
Dominated strategies are not depicted. α denotes the low compliance effort probability and β (1−β ) denotes the
tax authority’s settlement (litigation) probability, given a low tax opinion is submitted.
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The tax authority always settles upon a submitted high tax opinion. However, upon a low

tax opinion, it must weigh the costs and benefits of settling versus litigating to determine its

preferred strategy. The tax authority’s expected utility uTA from settling the dispute is given by

E
[
uTA (bset |t̂L;aT M)]= tL , (1)

independent of the tax manager’s effort choice. The corresponding utility from litigating the

dispute depends on the tax manager’s compliance effort. For the ease of notation, we denote the

value in dispute, which is the additionally collected tax plus penalty payment, as z ≡ π (tH − tL).

Then the expected utility from litigation is

E
[
uTA (blit |t̂L;aT M)]= tL +Pr

(
tH |t̂L;aT M)z−B . (2)

Equation (2) highlights that the tax authority always receives tL−B when litigating, plus the value

in dispute z, depending on the conditional probability of an incorrect tax opinion. Comparing

the expected utilities from settlement and litigation, the tax authority will litigate the dispute if

Pr
(
tH |t̂L;aT M)z > B. Depending on the compliance effort, the conditional probabilities of an

incorrectly submitted tax opinion are given by

Pr(tH |t̂L;aL) =
(1− p)(1−q)

(1− p)(1−q)+ pq
p=1/2
= 1−q , (3)

Pr(tH |t̂L;aH) =
(1− p)(1−q)

(1− p)(1−q)+ pq
p=1/2
= 1−q . (4)

To rule out trivial cases, we assume (1− q)z ≡ B∗
> B, which makes the firm face a dispute

with a real threat of litigation. Ultimately, the tax authority’s available information upon the

resolution decision comprises the tax manager’s final tax opinion t̂i, the absence of a monitoring

expert, and the documentation quality q.10

10Documentation quality q, as a central component of a firm’s Tax Control Framework (TCF), can be signaled to
the tax authority through external certification (Dallhammer and Renelt 2025). Tax authorities may further infer
documentation quality from prior audits, supporting the observability assumption.
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Next we identify the expected utilities of the tax manager at stage 1. If the tax authority

chooses to settle the dispute, the manager’s expected utility from his low or high compliance

effort depends on the compliance costs only:

E
[
uT M (aT M|bset

)]
=−KT M(aT M) . (5)

Thus the tax manager prefers low compliance effort if he knows the tax authority will settle the

dispute. If the tax authority litigates instead, the tax manager’s expected utility is given by

E
[
uT M (aT M|blit

)]
=− 1

2
Pr
(
tH |t̂L;aT M)

λ
T Mz−KT M (aT M) . (6)

Comparing the expected utilities for a low and high compliance effort (6) reveals that the tax

manager prefers a high compliance effort if
(
q−q

)
λ T Mz/2 ≥ A, which is thus a necessary

condition for the existence of a high effort. Intuitively, higher documentation quality q implies

less pronounced factual sloppiness, and lower compliance costs A reduce the incentives for

strategic sloppiness, both of which strengthen the tax manager’s effort incentives.

To identify the equilibrium in the absence of a monitoring expert where both parties play a

non-trivial role, we search for the tax manager’s low compliance effort probability α and the

tax authority’s settlement probability β when the low tax opinion is submitted, at which both

players are indifferent between their strategies.

The tax authority is indifferent between settlement and litigation if

B =
(
α(1−q)+(1−α)(1−q)

)︸ ︷︷ ︸
Pr(tH |t̂L;α)

z . (7)

The indifference condition highlights that the tax authority weighs the direct costs of litigating a

low tax opinion against its expected benefit. Similarly, the tax manager’s indifference condition

is given by

A =
1
2
(1−β )

(
λ

T Mz
(
q−q

))
. (8)
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The tax manager trades off the costs against the utility benefit of a high compliance effort, where

the utility benefit arises from preventing costs following an unfavorable adjustment of the tax

position. Lemma 1 describes the equilibrium.

Lemma 1. (Equilibrium without a monitoring expert)

Given the tax manager’s compliance costs are sufficiently low (A ≤ A∗) and the tax authority’s

litigation costs are sufficiently high (B ≥ B∗), a mixed-strategy equilibrium entails the following:

a) The tax manager chooses a low compliance effort with probability α∗ =
B
z −(1−q)

q−q ;

b) the tax authority litigates the dispute with probability 1 − β ∗ = 2A
λ T Mz(q−q)

given the

submission of a low tax opinion t̂L, and never given the submission of a high tax opinion

t̂H , resulting in a total litigation probability T LP∗ = (1−β ∗)/2,

with

A∗ ≡ λ
T Mz(q−q)/2 B∗ ≡ (1−q)z .

Comparative statics reveal how the equilibrium strategies change with respect to the model

parameters. Proposition 1 summarizes how increasing the firm’s documentation quality affects

the equilibrium behavior in a tax department without a monitoring expert.

Proposition 1. (Effect of documentation quality)

Absent a monitoring expert, an increase in the documentation quality q

a) increases the tax manager’s probability for a low compliance effort and

b) decreases the tax authority’s (total) litigation probability.

The documentation quality has a twofold effect on equilibrium behavior. First, improving

documentation quality crowds out the tax manager’s compliance effort. Intuitively, this is

because documentation quality attenuates litigation incentives, and, in equilibrium, the tax
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manager responds by decreasing his compliance effort to render the tax authority indifferent

(equation (7)). Second, the tax authority litigates the dispute less often. This effect is intuitive,

as improving documentation quality increases the tax authority’s confidence in the submitted tax

opinion. However, in a strategic interaction with the tax manager, the decreasing equilibrium

litigation probability is a response to the tax manager’s increasing compliance incentive due to

improved documentation (equation (8)).

3. Tax department with a monitoring expert

3.1. Model setup

We now integrate the monitoring expert into the dispute resolution process, drawing on our

anecdotal evidence.11 While typically not involved in the preparation of the tax return, this

expert is tasked with overseeing and supporting the resolution of tax disputes once they arise.

A monitoring expert brings specialized—often legal—expertise to address the tax authority’s

challenges.12 In contrast to external experts, she operates internally and relies more heavily

on documentation within the organization and the expertise of other internal actors such as

tax managers, who typically possess specialized expertise regarding the local tax regulations

and firm-specific activities.13 The monitoring expert is held accountable for the outcome of

the dispute (accountability role), incurring costs in the event of unfavorable litigation. This

accountability gives her an incentive to exert dispute resolution effort, thereby improving the

firm’s tax opinion in response to the tax authority’s challenge. Her accountability is also closely

11Our anecdotal evidence is based on interviews with a Head of Controversy and Litigation at a Big Four firm and a
tax manager working in a firm that employs an internal controversy expert.

12For example, tax authorities often challenge uncertain tax positions along two dimensions: the economic
dimension such as the size of a transfer price and the legal dimension such as violation of cooperation duties.
The monitoring expert typically possesses deep expertise in at least one of these dimensions, enabling her to
address specific challenges raised by tax authorities and contribute meaningfully to the resolution process.

13The literature on an external expert’s influence on tax reporting often assumes that the expert can resolve
uncertainty completely, without depending on the expertise of another party (e.g., Beck et al. 1996). We take a
different view because our setting involves more complex tax disputes. This aligns with arguments that experts
also require knowledge flows from within the firm (Van der Rijt et al. 2019, Chyz et al. 2021, Cools and Rossing
2021) and face trade-offs regarding their research effort (e.g., Phillips and Sansing 1998).
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linked to her ability to discipline the tax manager (disciplining role), as her scrutiny may expose

insufficient compliance efforts.

Technically, our assumptions with an involved monitoring expert are as follows. Similar to

the tax manager and the tax authority, the monitoring expert has no private knowledge about

the true tax liability at stage 0 (see the timeline in Figure 2). In addition to the tax manager

choosing his compliance effort during the dispute at stage 1, the monitoring expert decides on her

dispute resolution effort dME ∈ {dL,dH} to deal with the tax dispute. The expert and tax manager

decide on their effort level independently of each other. A high dispute resolution effort entails

opportunity costs of KME(dH) = D > KME(dL) = 0. Now, the degree of sloppiness is jointly

determined by (i) the effort levels of the tax manager and monitoring expert, (ii) documentation

quality, and (iii) the monitoring expert’s resolution ability as follows.

If the monitoring expert’s dispute resolution effort is low, sloppiness depends on the tax

manager’s compliance effort only and is identical to that in a tax department without a monitoring

expert. If the tax manager’s effort is low and the monitoring expert’s effort is high, sloppiness

reduces to Pr(t̂i|t j;dH ,aL) = 1−qθ < 1−q = Pr(t̂i|t j;dL,aL). We interpret θ as the monitoring

expert’s dispute resolution ability: For θ < 1 (θ > 1), the tax manager’s strategic sloppiness can

be partially (more than fully) addressed. We impose the upper bound θ < 1/q to guarantee some

sloppiness in this case. If both exert high effort, they can also overcome factual sloppiness, even

for lower levels of the monitoring expert’s resolution ability. Then, as a simplifying assumption,

the submitted tax opinion always equals the true tax liability.14 In case the final tax opinion

cannot be sustained upon litigation, she incurs a disutility of λ MEz > 0, with λ ME > 0 being a

cost scaling factor. To fully capture the monitoring expert’s accountability and keep the analysis

tractable, we assume that λ T M = 0 if a monitoring expert is present. Thus the monitoring expert’s

accountability shields the tax manager from costs of unfavorable litigation outcomes.

14The simplifying assumption Pr(t̂i|t j;dH ,aH) = 0 might seem restrictive because the degree of sloppiness is
independent of the monitoring expert’s resolution ability and the documentation quality when the tax manager
and the monitoring expert exert high effort. However, we can relax this assumption by still requiring some
sloppiness, that is, Pr(t̂i|t j;dH ,aH) = 1−γqθ ∈ (0,min{1−q,1−qθ}), where γ > 1 reflects the team’s synergy,
without altering our basic results. Further, the results are robust to alternative specifications characterizing
the impact of documentation on sloppiness, such as a generalized function f (q) ∈ (q,1) with f ′(q) > 0, for
example, f (q) = q+

√
q or f (q) = q+q2, and Pr(t̂i|t j;dH ,aL) = 1−θ f (q).
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Additionally, our anecdotal evidence suggests that the monitoring expert also has a disciplining

role for the tax manager’s compliance effort. Therefore, we assume that when the dispute

resolution effort is high, she would identify whether the tax manager’s compliance effort has

been insufficient. In that case, the tax manager incurs additional personal costs KT M(aL;dH) =

C > A > 0.15 The personal costs are twofold. First, they may include reputational costs from

identified noncompliance with the firm’s documentation or, second, frustration from loss of

control, capturing the non-trivial disciplining role of monitoring (Frey 1993, Dickinson and

Villeval 2008).

Taken together, Figure 5 in Appendix B depicts the game tree in a tax department with a

monitoring expert.

3.2. Preliminary analysis

We start the analysis by identifying the players’ indifference conditions in the presence of a

monitoring expert. First, we identify the tax manager’s expected utility from a low and high

compliance effort. We denote δ as the probability for a low dispute resolution effort by the

monitoring expert. Conditional on the other parties’ strategies, the tax manager’s expected utility

is given by

E
[
uT M (aL|β ,δ )

]
=−(1−δ )C , (9)

E
[
uT M (aH |β ,δ )

]
=−A . (10)

Thus the tax manager is indifferent if and only if

A = (1−δ )C . (11)

15For an equilibrium to occur in which all players randomize, C > A > 0 is a necessary assumption combined with
our modeling choice of the monitoring expert’s accountability for tax disputes, that is, λ ME > 0 and λ T M = 0.
The assumption λ T M = 0 contrasts with the setting absent a monitoring expert. However, it exactly reflects the
decreasing relative importance of the tax manager’s disutility component λ T M > 0 for any positive probability
of a high dispute resolution effort, compared to a setting absent of a monitoring expert. Further, note that the
personal costs C may also be expected costs, where a high dispute resolution effort reveals a low compliance
effort with an exogenous probability.
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Due to the monitoring expert’s accountability (λ T M = 0), the tax manager’s compliance decision

is independent of the tax authority’s litigation decision and reduces to a trade-off between the

costs of a high compliance effort A and the personal costs C, which may emerge from a low

compliance effort identified by the monitoring expert.

Next we turn to the monitoring expert’s expected utilities from a low and high dispute

resolution effort. These are given by

E
[
uME (dL|α,β )

]
=−λ

ME z
2
(1−β )

[
α(1−q)+(1−α)(1−q)

]
, (12)

E
[
uME (dH |α,β )

]
=−λ

ME z
2
(1−β )α(1−qθ)−D . (13)

Therefore the monitoring expert is indifferent between choosing a low and high dispute resolution

effort if

D = λ
ME z

2
(1−β )

[
α(qθ −q)+(1−α)(1−q)

]
. (14)

The indifference condition highlights the monitoring expert’s trade-off. She has to consider the

costs of a high dispute resolution effort D (left-hand side of equation (14)) and the benefits of

improving the final tax opinion (right-hand side), which come into play when the tax authority

decides to litigate.

Lastly, we turn to the tax authority’s expected utilities, conditional on the submission of a low

tax opinion. For the settlement and litigation decision, these are given by

E
[
uTA (bset |α,δ )

]
= tL , (15)

E
[
uTA (blit |α,δ )

]
= tL +Pr(tH |t̂L;α,δ )z−B , (16)

with Pr(tH |t̂L;α,δ ) = δ (α(1−q)+(1−α)(1−q))+(1−δ )α(1−qθ). Hence the tax authority

is indifferent between settlement and litigation if

B =
[
δ (α(1−q)+(1−α)(1−q))+(1−δ )α(1−qθ)

]
z . (17)
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Intuitively, condition (17) emphasizes that the tax authority must weigh the costs of litigation

(left-hand side) and the benefits of litigation (right-hand side), where the benefits depend on

the joint efforts within the tax department and the documentation quality. The indifference

conditions (14) and (17) allow us to state comparative static results in the three-player game with

a strategic tax authority, which helps us to explain the mechanism in the equilibrium in which all

players strategically interact.

Lemma 2. (Comparative statics with a strategic tax authority)

In a game between a strategic tax authority observing a low tax opinion t̂L

a) and a strategic monitoring expert (i.e., with a nonstrategic tax manager choosing a

low compliance effort with an exogenous probability α), the tax authority increases the

probability of litigation if the monitoring expert’s resolution ability θ decreases, the

probability for a low compliance effort α decreases (increases) for q >
1+q
1+θ

(q <
1+q
1+θ

),

and the documentation quality q decreases (increases) for α > 1
1+θ

(α < 1
1+θ

).

b) and a strategic tax manager (i.e., with a nonstrategic monitoring expert choosing a low

dispute resolution effort with an exogenous probability δ ), the tax manager increases

the probability for a high compliance effort if the monitoring expert’s resolution ability

θ decreases, the probability for a low dispute resolution effort δ increases, and the

documentation quality q decreases.

Lemma 2, part a) gives rise to two important preliminary results. First, in contrast to a change

in the monitoring expert’s resolution ability θ , documentation quality ambiguously affects the tax

authority’s best response. Second, contrary to intuition, the tax authority increases the litigation

probability for high-quality documentation when the tax manager chooses a high compliance

effort more often. This second result arises because high-quality documentation combined with

high compliance effort constrains the monitoring expert’s ability to reduce sloppiness through a

high dispute resolution effort. Then the tax authority responds in equilibrium by litigating more

frequently.
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Lemma 2, part b) underlines that both internal players’ efforts as well as documentation

quality and the monitoring expert’s resolution ability influence the litigation decision similarly.

From the perspective of the tax authority, these factors decrease its litigation prospects. As an

equilibrium response, the tax manager will thus more frequently choose a low effort. Therefore

higher documentation quality and resolution ability of the monitoring expert crowd out the tax

manager’s compliance effort.

3.3. Equilibrium

The equilibrium in which all parties strategically interact can be derived by simultaneously

solving equations (11), (14) and (17) for the equilibrium strategies α#,1−β # and δ # of the

players. Lemma 3 summarizes the result.

Lemma 3. (Equilibrium with a monitoring expert)

Given the monitoring expert’s dispute resolution costs are sufficiently low (D < D#) and the

tax authority’s litigation costs take an intermediate value (B# < B < B#), a mixed-strategy

equilibrium entails the following:

a) The monitoring expert chooses a low dispute resolution effort with probability δ # =

(C−A)/C,

b) the tax manager chooses a low compliance effort with probability α# =
B
z −δ #(1−q)

(1−δ #)(1−qθ)+δ #(q−q) ,

and

c) the tax authority litigates with probability 1−β # = 2D
λ ME z(α#(qθ−q)+(1−α#)(1−q))

given the

submission of a low tax opinion t̂L, and never given the submission of a high tax opinion

t̂H , resulting in a total litigation probability T LP# =
(
1−β #)/2,

with

D#
=

λ MEz
[
B(q(1+θ)− (1+q))+ z(1−qθ)

]
2
[
(1−δ #)(1−qθ)+δ #(q−q)

]
B# =δ

#(1−q)z B#
=
[
(1−δ

#)(1−qθ)+δ
#(1−q)

]
z

D - 20



As we have established in Lemma 2, both internal players’ effort levels are (partially) substi-

tutable, because they can reduce the underlying sloppiness in the final tax opinion independent

from each other. Therefore the litigation costs of the tax authority need to be lower on average to

guarantee a mixed strategy equilibrium, compared to the tax department without a monitoring

expert, which can be seen from B# < B∗ and B#
< B∗.

We are interested in how the monitoring expert’s resolution ability and the firm’s documenta-

tion quality influence the players’ equilibrium strategies. With regard to the resolution ability θ ,

we can establish the following result.

Proposition 2. (Effect of the monitoring expert’s resolution ability)

Increasing the resolution ability θ of the monitoring expert

a) does not change the probability for the monitoring expert’s low dispute resolution effort,

b) increases the tax manager’s probability for a low compliance effort, and

c) decreases the tax authority’s (total) litigation probability.

At first sight, Proposition 2 yields an intuitive result. Since increasing the monitoring expert’s

resolution ability decreases sloppiness, the tax authority’s litigation prospects decrease. However,

this result is reflected in the increasing low compliance effort probability α# and not in the

equilibrium litigation probability. In equilibrium, the tax manager renders the tax authority

indifferent between settlement and litigation, which is only possible when he decreases his effort,

given an increasing level of resolution ability (Lemma 2, part b). A higher resolution ability thus

crowds out the tax manager’s compliance efforts. Similarly, the monitoring expert’s probability

for a low dispute resolution effort δ # is constant because the tax manager’s compliance incentives

are independent from the monitoring expert’s resolution ability, while resolution ability indeed

affects the monitoring expert’s dispute resolution incentives. Choosing a high dispute resolution

effort becomes more valuable for the monitoring expert with an increasing resolution ability

(direct effect). We show that the positive direct effect on the dispute resolution incentives
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dominates the negative crowding-out effect, which is present for low-quality documentation.

This result is reflected in the decreasing litigation probability (1−β #) (Lemma 2, part a). In

equilibrium, we therefore see that the tax authority keeps the monitoring expert indifferent

between her strategies.

Next we turn to the effect of documentation quality q on equilibrium behavior. For example,

better documentation could exist in firms with greater digitalization and standardization of their

tax processes (Hamilton and Stekelberg 2017, Klein et al. 2021, Brühne and Schanz 2022,

Blaufus et al. 2023). Proposition 3 formalizes our results.

Proposition 3. (Effect of documentation quality)

In the presence of a monitoring expert, an increase in the firm’s documentation quality q

a) does not change the probability for the monitoring expert’s low dispute resolution effort,

b) increases the tax manager’s probability for a low compliance effort, and

c) increases the tax authority’s (total) litigation probability for documentation quality levels

below qcrit and decreases the (total) litigation probability for quality levels higher than qcrit,

where qcrit =
1−α#(1−qθ)

θ
∈
(
q,1
)

is a unique maximum when θ > 1−α#

1−α#q . For θ < 1−α#

1−α#q ,

the (total) litigation probability strictly increases.

As evident from Lemma 3, in a mixed strategy equilibrium, the monitoring expert’s dispute

resolution effort does not depend on documentation quality. The tax manager’s compliance effort

decreases, however, with increasing documentation quality. Intuitively, the tax manager needs to

outweigh the improved documentation by exerting less effort to hold the tax authority indifferent

(Lemma 2, part b). The tax authority’s reaction to a changing documentation quality is more

distinct. For low-quality documentation, increasing the quality induces the tax authority to settle

less often (i. e., litigate more often), whereas for high-quality documentation, the tax authority

settles more often (litigates less).

Intuitively, the ambiguous effect of documentation quality on the litigation probability occurs

because of its ambiguous effect on the monitoring expert’s dispute resolution incentives. Two
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separate effects, the direct effect and the crowding-out effect, play crucial roles, as depicted in

the following inequality:

α
# (q) [1+θ ]−1︸ ︷︷ ︸

Direct effect

+
∂ α# (q)

∂ q

[
q(1+θ)−q−1

]
︸ ︷︷ ︸

Crowding-out effect

≤ 0 . (18)

The inequality is fulfilled if the monitoring expert’s resolution incentives weaken, prompting the

tax authority to increase the litigation probability. The direct effect represents how increased

documentation quality q influences the monitoring expert’s benefit from high effort, holding the

tax manager’s compliance effort constant. When the tax manager chooses a low compliance

effort, an increase in q increases the monitoring expert’s benefit, because her resolution ability

is tied to q and helps to reduce sloppiness. However, increasing q comes at a cost when the

tax manager chooses a high effort. In that case, an increasing quality deters dispute resolution

incentives, as the monitoring expert’s marginal contribution declines. As we have established in

Lemma 2 part a), the direct effect is negative for low-quality documentation q < (α#)−1 ( 1
1+θ

)
,

inducing an increase in the litigation probability.

Similarly, the crowding-out effect induces an increase in the litigation probability for low-

quality documentation q <
1+q
1+θ

because an increase in q affects the monitoring expert’s cost-

benefit consideration also indirectly via the equilibrium response of the tax manager. We show

that under plausible conditions there exists a unique value qcrit for which condition (18) is

fulfilled with equality and that thus separates the direction of how the equilibrium litigation

probability varies in q. There also exist some specific environments with a strongly negative

direct effect in which the litigation probability unambiguously increases in q. Then, a sufficient

condition for an interior threshold value qcrit is that the monitoring expert’s resolution ability is

sufficiently high.

The monitoring expert’s resolution ability and the firm’s documentation quality affect the

litigation probability through different direct effects, even though both give rise to a similar

crowding-out effect. Resolution ability reduces sloppiness particularly under low compliance

effort, making it effective in overcoming strategic sloppiness and reducing litigation. By contrast,
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improving documentation “distributes” the potential sloppiness reduction that drives dispute

resolution effort incentives, given a low and high compliance effort, as indicated by the direct

effect in equation (18). Importantly, the ambiguous impact of documentation quality is not a

mere result of the monitoring expert being now held indifferent, compared to a tax department

without one. The key reason is that an additional expert comes into play, which provides partially

substitutable services.

Table 1 summarizes all comparative statics.

Table 1. Comparative statics in a tax department with a monitoring expert

Parameter Description α# 1−β # δ #

θ Monitoring expert’s resolution ability + − 0

q Documentation quality + +,−† 0

λ ME Costs from unfavorable litigation outcome 0 − 0

z Value in dispute − − 0

A Tax manager’s compliance costs + +,− −

B Tax authority’s litigation costs + +,− 0

C Tax manager’s personal costs − −,+ +

D Monitoring expert’s dispute resolution costs 0 + 0

Notes: This table indicates how the exogenous parameters in the left-hand column affect the tax manager’s
equilibrium probability for a low compliance effort α#, the tax authority’s equilibrium litigation probability 1−β #,
and the monitoring expert’s equilibrium probability for a low dispute resolution effort δ #. If the effect is ambiguous,
the left sign refers to the effect under low documentation quality, and the right sign under high documentation
quality. +,−† indicates that the effect is ambiguous in most feasible constellations, as detailed in Proposition 3.

4. Comparison of tax departments with and without monitoring expert

So far, we have analyzed two different types of tax departments, without and with a monitoring

expert, separately. These separate analyses, however, do not provide insights into whether the

resulting opposite effects of documentation quality on litigation can occur simultaneously, and

under what conditions either tax department is superior. In particular, when either type of tax

department faces an identical tax dispute and tax authority, which we call an identical dispute
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environment, two questions arise. First, is the effect of enhancing documentation quality on the

litigation probability tax department-specific? Second, does implementing a tax department with

a monitoring expert lead to a lower litigation probability than without one?

Technically, the identified effects of documentation quality and resolution ability on the

litigation probability from the separate analyses (Propositions 1 to 3) are conditional on different

tax department-specific threshold values (e.g., for the litigation costs), guaranteeing the existence

of the mixed strategy equilibria (Lemma 1 and 3). In these separate analyses, we did not restrict

the parameter values to being identical for both types of tax department. However, as a next step,

we assume all possible parameter values characterizing the dispute environment to be identical

for both types of tax departments, namely documentation quality, the tax manager’s compliance

costs, the value in dispute, and the tax authority’s litigation costs.16 Then we can show the

following.

Proposition 4. (Tax department comparison)

Suppose that B < B# and D < D# (Lemma 3). Then, there exist dispute environments in which

a) improving documentation strictly increases the litigation probability in a tax department

with a monitoring expert (∂ 1−β #

∂ q > 0), but decreases it in a tax department without one

(∂ 1−β ∗

∂ q ≤ 0);

b) the litigation probability is higher in a tax department with a monitoring expert, and this

outcome becomes more likely as the monitoring expert’s dispute resolution costs increase.

With regard to our first question, Proposition 4, part a) establishes that the differential impact

of improving documentation on the litigation probability from the separate analyses can be

generalized. For specific dispute environments, improved documentation strictly increases the

litigation probability in the presence of a monitoring expert whenever documentation quality is

below qcrit (Proposition 3, part c), but decreases the litigation probability absent a monitoring

16We exclude the personal cost C, the dispute resolution costs D, the cost scaling factors λ T M and λ ME , and the
monitoring expert’s resolution ability θ from our definition of an identical dispute environment because they
affect the equilibria only for one type of tax department. Technically, these parameters endow us with additional
degrees of freedom for the comparison of the two types of tax departments.
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expert. If documentation quality is very low, the litigation probability only weakly decreases

absent a monitoring expert, because marginal documentation improvements cannot deter the

tax authority from litigation.17 Otherwise, the litigation probability strictly decreases absent

a monitoring expert. Our numerical example in Figure 4 illustrates these insights for a given

dispute environment.

With regard to our second question, Proposition 4 part b) states that the litigation probability

can be higher in the tax department with a monitoring expert. Intuitively, there are always

sufficiently high dispute resolution costs D that, in equilibrium, induce a sufficiently high

litigation probability, as the tax authority balances the monitoring expert’s dispute resolution

incentives. In Figure 4 (panel a), we see that the litigation probability with a monitoring expert is

higher if the documentation quality exceeds a specific threshold level, which, in this example, is

q > 0.67. The bottom panels in Figure 4 show scenarios where the litigation probability is higher

(panel b) or lower (panel c) in the tax department with a monitoring expert when restricting the

focus to mixed strategy equilibria.

Overall Propositions 3 and 4 highlight two unintended consequences of increasing the firm’s

documentation quality and implementing a monitoring expert. First, increasing the documen-

tation quality might not be effective in overcoming sloppiness and preventing litigation, due

to impaired compliance incentives. Second, the litigation probability might be higher in the

presence of a strategic monitoring expert. Hence, when a firm designs its tax department and

overall tax dispute strategy, it must keep in mind that the costly implementation of a monitoring

expert and the costly improvement of documentation quality do not necessarily advance the goal

of decreasing costly and time-consuming litigation. Given the structural uncertainty inherent in

tax disputes (factual sloppiness), firms may face limits to improving documentation quality. Our

results therefore suggest that litigation is best prevented either by relying on the best feasible

documentation alone or by complementing weak documentation with a monitoring expert.

17In this case, we have a pure strategy equilibrium absent a monitoring expert with 1−β ∗ = 1. It occurs when
q < max

{
1− B

z ,
2A

λ T Mz +q
}

.
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Figure 4. Equilibrium strategies in both tax department types for a specific dispute environment
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Notes: This figure illustrates the players’ equilibrium strategies conditional on the tax department type as a
function of the documentation quality. The solid black lines indicate the tax authority’s litigation probability
1−β ∗ and the solid gray line depicts the tax manager’s low compliance effort probability α∗ without a monitoring
expert. The dashed lines depict the respective probabilities 1−β # and α# with a monitoring expert. qcrit denotes
the critical documentation quality level that separates the direction of the tax authority’s equilibrium reaction
with a monitoring expert. For q ≤ 1−B/z, the mixed strategy equilibrium effects are not comparable for the
same dispute environment. Then the players choose pure strategies in the setting without a monitoring expert,
with (α∗,1− β ∗) = (0,1) for q ∈ (0.62,0.65) and (α∗,1− β ∗) = (1,1) for q ∈ (0.56,0.62). Panel a) shows a
scenario where the monitoring expert has intermediate dispute resolution costs D. The parameters are chosen
with D = 2,θ = 0.9,q = 0.5,λ ME = 2.5,λ T M = 2.5,A = 1.5,B = 3.5,C = 5,z = 10, implying δ # = 0.7 ∀ q and
requiring q > 0.56. The bottom panels show scenarios where, ceteris paribus, the monitoring expert has high (panel
b: D = 2.5) or low (panel c: D = 1) dispute resolution costs.

D - 27



5. Conclusions

We examine the effects of two corporate dispute resolution practices using a game-theoretic

model with a tax manager choosing compliance effort and a tax authority deciding on settling

or litigating a tax dispute. We distinguish documentation quality, which addresses factual

sloppiness arising from limitations in the internal information environment, and the involvement

of a strategic monitoring expert with specific dispute resolution ability, who can also contribute

to mitigate strategic sloppiness stemming from the tax manager’s effort aversion.

We find that both higher dispute resolution ability and improved documentation quality

generally crowd out the tax manager’s compliance effort. Further, we find that improving

documentation decreases the probability of litigation in the absence of a monitoring expert. By

contrast, if a monitoring expert is involved, then this effect only persists if the documentation

quality is already high. Surprisingly, we find that improving low-quality documentation can lead

to more frequent escalation of tax disputes through litigation. This outcome is driven by the

crowding-out of compliance efforts, which negatively affects the monitoring expert’s dispute

resolution incentives for low-quality but not for high-quality documentation. The tax authority

rationally incorporates this dynamic into its litigation decision. Overall, the incremental effects

of improving documentation and involving a monitoring expert should be considered in future

research examining how firms choose their overall dispute strategy in the first place.

Our results provide predictions that should be empirically tested. First, in tax departments

with a monitoring expert, we predict that the effect of documentation quality on the litigation

frequency is positive at lower documentation quality levels and negative at higher levels. Second,

we find that the dispute resolution ability of a monitoring expert is especially valuable in firms

with weak documentation or in enforcement environments characterized by significant structural

uncertainty regarding litigation outcomes. We thus predict that the existence or involvement of

internal monitoring experts either signals low-quality documentation in firms or enforcement

environments characterized by significant structural uncertainties regarding litigation outcomes.
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Appendix A

Proof of Lemma 1

The equilibrium strategies (α∗,1−β ∗) are derived straightforwardly by rearranging the indif-

ference conditions (7) and (8). The total litigation probability can be derived by adding up all

probabilities leading to a litigation decision by the tax authority (see Figure 3). This shows

T LP∗ =
1
2
[
α
∗q(1−β

∗)+(1−α
∗)q(1−β

∗)
]
+

1
2
[
α
∗(1−q)(1−β

∗)+(1−α
∗)(1−q)(1−β

∗)
]
=

1
2
(1−β

∗) .

Proof of Proposition 1

The equilibrium probabilities are α∗ =
B
z −(1−q)

q−q and 1−β ∗ = 2A
λ T Mz(q−q)

. Then, we have

∂ α∗

∂ q
=

q−q−
(B

z − (1−q)
)(

q−q
)2 =

1−q− B
z(

q−q
)2 .

Since 1−q > B/z guarantees that the tax authority’s best response to a low compliance effort is

litigation and q > q, we get ∂ α∗

∂ q > 0. ∂1−β ∗

∂q > 0 can be observed straightforwardly.

Proof of Lemma 2

Part a) can be identified from the indifference condition (14) that characterizes the mixed

strategy equilibrium. Denote the right-hand side of (14) as ΩME
RHS. Then, it can be easily

shown that ∂ΩME
RHS

∂θ
> 0, ∂ΩME

RHS
∂α

= λ ME z
2(1− β )

[
q(1+θ)− (1+q)

]
∝ q(1+ θ)− (1+ q) and

∂ΩME
RHS

∂q = λ ME z
2(1− β ) [α(1+θ)−1] ∝ α(1+ θ)− 1. Thus, the litigation probability 1− β

increases (decreases) when the derivatives of ΩME
RHS with respect to the exogenous parameters

decrease (increase), given that (14) holds.

Similarly, part b) can be observed from the indifference condition (17). Denote the right-hand

side of (17) as ΩTA
RHS. Then, it can be easily shown that ∂ΩTA

RHS
∂θ

< 0, ∂ΩTA
RHS

∂δ
> 0 and ∂ΩTA

RHS
∂q < 0.
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Thus, the probability for a high compliance effort 1−α increases (decreases) when the derivatives

of ΩTA
RHS with respect to the exogenous parameters increase (decrease).

Proof of Lemma 3

We start by identifying the monitoring expert’s equilibrium strategy. From the tax manager’s

indifference condition (equation (11)), straightforward rearranging yields the equilibrium proba-

bility δ # = (C−A)/C. This probability is between zero and one as long as C > A > 0, which is

fulfilled by assumption.

In a next step, we identify the tax manager’s probability of choosing a low compliance effort.

Inserting δ # in the tax authority’s indifference condition (equation (17)) yields

B =
[
δ

#(α#(1−q)+(1−α
#)(1−q))+(1−δ

#)α#(1−qθ)
]

z . (19)

Rearranging for α# ultimately leads to

α
# =

B
z −δ #(1−q)

(1−δ #)(1−qθ)+δ #(q−q)
. (20)

The tax manager chooses a low effort with positive probability (α# > 0) if B > δ #(1−q)z ≡ B#.

Additionally, α# < 1 requires

B <
[
(1−δ

#)(1−qθ)+δ
#(1−q)

]
z ≡ B#

. (21)

Lastly, we derive the tax authority’s equilibrium litigation probability. Inserting α# in the

indifference condition of the monitoring expert (equation (14)) gives us

D = λ
ME z

2
(1−β )

[
α

#(qθ −q)+(1−α
#)(1−q)

]
. (22)
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Rearranging for the litigation probability yields

1−β
# =

2D
λ MEz

[
α#(qθ −q)+(1−α#)(1−q)

] . (23)

It is straightforward to see that 1−β # > 0. Further, 1−β # < 1 requires

D <
λ MEz

[
B((1+θ)q−1−q)+ z(1−qθ)

]
2
[
(1−δ #)(1−qθ)+δ #(q−q)

] ≡ D# . (24)

The total litigation probability can be shown as in the setting without a monitoring expert:

T LP# =
1
2
(1−β

#)
[
α

# (
δ

#q+(1−δ
#)qθ

)
+(1−α

#)
(
δ

#q+(1−δ
#)
)]

+

1
2
(1−β

#)
[
α

# (
δ

#(1−q)+(1−δ
#)(1−qθ)

)
+(1−α

#)δ #(1−q)
]

=
1
2
(
1−β

#)[
α

#
δ

# +α
#(1−δ

#)+(1−α
#)δ # +(1−α

#)(1−δ
#)
]

=
1
2
(
1−β

#) .
Proof of Proposition 2

Part a) is fulfilled, since δ # does not depend on θ . To show that part b) is fulfilled, note that the

derivative with respect to θ is implicitly defined by

∂ α#

∂ θ
=

α#(1−δ #)q[
(1−δ #)(1−qθ)+δ #(q−q)

] > 0 .

Lastly, using the implicit function theorem with three endogenous variables (α#,β #,δ #), the

derivative of 1−β # is found to be implicitly defined by

∂ 1−β #

∂ θ
=−

(1−β #)α#q
(
q−q

)[
α#(qθ −q)+(1−α#)(1−q)

][
(1−δ #)(1−qθ)+δ #(q−q)

] < 0,

which shows part c).
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Proof of Proposition 3

Part a) is fulfilled, since δ # does not depend on q. To show part b), we calculate the derivative of

α# with respect q, which is implicitly given by

∂ α#

∂ q
=

(1−δ #)α#θ +δ #(1−α#)[
(1−δ #)(1−qθ)+δ #(q−q)

] > 0 .

In a mixed strategy equilibrium, the positivity of the above derivative is guaranteed.

Next, we identify the effect on 1−β #, considering that α# is a function of q. Taking the

derivative without explicitly inserting ∂ α#

∂ q , we get

∂ 1−β #

∂ q
=

2D

λ MEz
[
α#(qθ −q)+(1−α#)(1−q)

]2 ·Ω−β

q ∝ Ω
−β

q

where

Ω
−β

q =−
[

∂ α#

∂ q

(
q(1+θ)−q−1

)
+α

#(1+θ)−1
]
, (25)

which is our inequality (18) used for economic intuition. qcrit is the value for which the bracket

term in equation (25) is zero. Further simplification yields

Ω
−β

q ∝ −
(
α

#(1−qθ)− (1−qθ)
)
.

Note that Ω
−β

q strictly decreases in q and observe the following characteristics:

lim
q→q

Ω
−β

q > 0 and lim
q→1

Ω
−β

q = 1−θ −α
#(1−qθ)⋛ 0.

Further, note that

∂ lim
q→1

Ω
−β

q

∂θ
=−∂α#

∂θ
(1−qθ)− (1−qα

#)< 0, (26)
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and rearranging lim
q→1

Ω
−β

q = 1−θ −α#(1−qθ)< 0 yields θ > 1−α#

1−α#q . Thus, if θ > 1−α#

1−α#q , there

exists a unique threshold value qcrit ∈ (q,1), such that if q < qcrit , we have ∂ (1−β #)
∂q > 0, and if

q > qcrit , we have ∂ (1−β #)
∂q < 0. If θ < 1−α#

1−α#q , we have ∂ (1−β #)
∂q > 0 ∀ q ∈ (q,1).

Proof of Proposition 4

The proof consists of two steps. First, we determine the boundaries for the documentation quality

levels from the separate analyses at which the mixed strategy equilibria for both tax department

types exist. Second, we derive the insights with regard to both tax department types from part a)

and b).

To begin, note that δ # is independent of q, and therefore does not restrict the comparable

documentation quality range. Further, since (α∗,1−β ∗) is independent of D, and assuming

that the dispute resolution costs are sufficiently small, that is, D < D# (Lemma 3), β # ∈ (0,1) is

guaranteed without restricting the comparable documentation quality range. Lastly, note that

α∗(q) < α#(q) ∀ q, so that α∗ > 0 and α# < 1 determine boundaries for the documentation

quality. This is because ∂ α#

∂ δ
< 0 and α#(q)

∣∣
δ=1 = α∗(q). The upper bound for documentation

quality is thus q =
(
α#)−1

(1) =
1−B

z −δ #q
θ(1−δ #)

, or, alternatively, is guaranteed when B < B# (Lemma

3). The first lower bound is derived from rearranging q = (α∗)−1 (0) = 1−B/z. The second

lower bound is derived from q = (β ∗)−1 (0) = 2A
λ T Mz +q, which needs to be additionally fulfilled

to guarantee that a high compliance effort is not a dominated strategy in the setting without a

monitoring expert. This establishes the following interval in which mixed strategy equilibria in

both tax department types are present:

max
{

1− B
z
,

2A
λ T Mz

+q
}
< q < min

{
1− B

z −δ #q
θ(1−δ #)

,1

}
.

Thus, concerning part a), we know that when D < D# and B < B#, the effect of documentation

quality on the litigation probability 1− β # follows the pattern as established in Proposition

3, part c), implying ∂ (1−β #)
∂q > 0 ∀ q ∈ (q,1) when θ < 1−α#

1−α#q , or ∂ (1−β #)
∂q > 0 ∀ q ∈ (q,qcrit)
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when θ > 1−α#

1−α#q . Further, if q > max
{

1− B
z ,

2A
λ T Mz +q

}
, we have ∂ (1−β ∗)

∂q < 0, and ∂ (1−β ∗)
∂q = 0

otherwise.

For the statement in b) to be true, it is sufficient to derive one parameter constellation which

fulfills it. Note that ∂ (1−β #)
∂ D > 0 and that ∂ (1−β ∗)

∂ D = 0. Further, suppose that qcrit ∈ (q,1). Then

it is obvious that lim
D→D#

1−β #(qcrit) = 1 > 1−β ∗(qcrit) as long as 2A
λ T Mz +q ̸= qcrit .

Comparative statics

We only show the non-trivial effects, which have not been shown in the other Propositions. These

are the derivatives of α#, δ # and β # with respect to A, B, C and z, respectively. First, we identify

how α# changes following an exogenous variation of δ , which is given by

∂α#

∂δ
=

−(1−q)
[
(1−δ )(1−qθ)+δ (q−q)

]
−
[(B

z −δ (1−q)
)(

q(1+θ)−q−1
)][

(1−δ )(1−qθ)+δ (q−q)
]2

The numerator is always negative for q ≥ 1+q
1+θ

. For q <
1+q
1+θ

, we need to show that this still

applies. Given that α# ∈ [0,1], we know the following relation holds

(1−δ )(1−qθ)+δ (q−q)≥ B
z
−δ (1−q) .

If we insert B/z− δ (1− q) in the numerator on the left-hand side, and the overall numerator

stays negative, we have shown ∂α#

∂δ
< 0. Inserting and simplifying in the numerator yields

−
(

B
z
−δ (1−q)

)(
qθ −q

)
< 0 .

Second, recall from the proof of Lemma 2 that an exogenous variation of α has the following

effect on ΩME
RHS and thus the equilibrium litigation probability: ∂1−β #

∂α
∝ 1+q−q(1+θ). The

direction is obviously unclear, and depends on
1+q
1+θ

⋛ q.

Since, ∂ δ #

∂ A < 0, we get ∂ α#

∂ A > 0. For the derivatives with respect to C, we get the opposite

effect. Also, we know that ∂ δ #

∂ B = 0 and ∂ α#

∂ B > 0. The effect on 1−β # of all these parameters is

ambiguous and depends on the above threshold value for documentation quality. For the effect of
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the value in dispute z, we can directly see that ∂ δ #

∂ z = 0 and ∂ α#

∂ z < 0. The effect on the litigation

probability is implicitly defined by

∂ (1−β #)

∂ z
=− (1−q)(1−qθ)(1−β #)[

α#(qθ −q)+(1−α#)(1−q)
][
(1−δ #)(1−qθ)+δ #(q−q)

] < 0.
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Appendix B

Figure 5. Game tree in a tax department with a monitoring expert

Nature

tH

aH

dH t̂H u21 = (tH ,−A,−D)
settle11−δ

dL

t̂H u20 = (tH ,−A,0)
settleq

t̂L
bset | u19 = (tL,−A,0)β

blit | u18 = (tL + z−B,−A,−λ ME z)1−β

1−q

δ1−α

aL

dH

t̂H u17 = (tH ,−C,−D)
settleqθ

t̂L
bset | u16 = (tL,−C,−D)β

blit | u15 = (tL + z−B,−C,−D−λ ME z)1−β

1−qθ
1−δ

dL

t̂H u14 = (tH ,0,0)
settleq

t̂L
bset | u13 = (tL,0,0)β

blit | u12 = (tL + z−B,0,−λ ME z)1−β

1−q

δ

α

1
2

tL

aH

dH t̂L
bset | u11 = (tL,−A,−D)β

blit | u10 = (tL −B,−A,−D)1−β
11−δ

dL

t̂H u9 = (tH ,−A,0)
settle1−q

t̂L
bset | u8 = (tL,−A,0)β

blit | u7 = (tL −B,−A,0)1−β

q

δ1−α

aL

dH

t̂H u6 = (tH ,−C,−D)
settle1−qθ

t̂L
bset | u5 = (tL,−C,−D)β

blit | u4 = (tL −B,−C,−D)1−β

q̄θ
1−δ

dL

t̂H u3 = (tH ,0,0)
settle1−q

t̂L
bset | u2 = (tL,0,0)β

blit | u1 = (tL −B,0,0)1−β

q

δ

α

1
2

True tax
liability

Compliance
effort

Resolution
effort

Tax
opinion

Resolution
decision

Payoffs
realized

Notes: This figure illustrates the game tree and the payoffs in a tax department with a monitoring expert. Dominated
strategies are not depicted. α denotes the low compliance effort probability, δ the low dispute resolution effort
probability, and β (1−β ) denotes the settlement (litigation) probability, given a low tax opinion is submitted.
uk = (uTA

k ,uT M
k ,uME

k ) denotes the payoffs of the players if equilibrium outcome k is reached.
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