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Abstract

The aim of this study is to develop a comprehensive model that identifies the
non-fragile variables affecting the quality of tax audit. We analyzed 511 tax
files from Mazandaran province in the period spanning 2012 and 2021.
Initially, through interviews with experts and literature, 64 factors affecting
the quality of tax audits were identified. These factors were categorized into
three groups: characteristics of taxpayers, tax auditors, and macro factors.
Subsequently, the relevant data were applied to Bayesian Model Averaging
(BMA), Time-Varying Parameter Dynamic Model Averaging (TVP- DMA),
and the Time-Varying Parameter Dynamic Model Selection (TVP-DMS)
models. Among these, the BMA model demonstrated the highest accuracy
based on the error rate. After model estimation, 17 main indicators were
identified as influential variables in three areas. In the realm of tax auditors,
these included the quality of past period tax audits, work experience,
individual or group handling of audits, auditor expertise, auditors’ use of
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information, auditor’s workload, conducting audits across multiple tax
sources, interactions with related parties, the presence of unofficial invoices,
and the use of others’ business cards. In terms of intra-company variables,
accrued earning management and debt ratio were identified. Finally,
macroeconomic variables impacting the quality of tax audits were found to
be inflation, unofficial exchange rates, tax complexity, tax fairness, the
business environment index, and the social capital index.

Keywords: Audit Quality, Tax Payer, Tax Auditor, Macroeconomics,
Bayesian Averaging.
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1. Introduction

Factors affecting the quality of tax auditors can be divided into three
groups: characteristics of taxpayers, tax auditors, and macro factors.
The current challenge in evaluating factors that determine the quality
of tax auditors lies in the diversity of theories and the absence of a
specific, universally accepted model. On one hand, the multitude of
potential explanatory variables affects the quality of tax auditors. On
the other hand, this abundance makes the use of classical econometric
models problematic. One method to address the uncertainty in
selecting variables and choosing the appropriate model is to employ
conventional techniques in Bayesian econometrics. These include
Bayesian Model Averaging (BMA), Bayesian Maximum Likelihood
Averaging Model (BML), Time-Varying Parameter Dynamic Model
Averaging (TVP-DMA), and Time-Varying Parameter Dynamic
Model Selection (TVP-DMS). Little research has been conducted in
the field of tax audit quality. Furthermore, to date, there has been no
research that attempts to model this index using non-linear Bayesian
approaches and time-varying parameters simultaneously; such an
approach has not yet been adopted.

2. Literature Review

The lack of tax revenue and non-payment of taxes pose significant
challenges to the development of countries. In recent years, the tax
gap has widened in both developing and developed countries. The tax
gap is defined as the difference between the taxes that are legally
owed and the amount of tax actually collected. Non-compliance with
tax laws by both taxpayers and tax officials is a fundamental issue in
emerging and developing economies. Tax audit is one of the methods
employed to achieve the necessary compliance with tax laws (Aia et
al., 2016). Combating tax evasion is a fundamental objective of all
global tax systems, for which there are generally two basic strategies.
One strategy is the establishment and enhancement of reliable self-
assessment systems, and the second is the implementation of risk-
based tax audits (Dehghani Doyle, 2019). Therefore, the primary
objective of this study is to develop a model aimed at enhancing the
quality of tax audits.
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3. Methodology

The research focuses on the tax files of all taxpayers, both individuals
and legal entities, which have been audited by the Mazandaran
province tax organization between 2010 and 2021. The sample
comprises information extracted from tax files of taxpayers with files
valued at 10 billion Rials and above. This threshold of 10 billion Rials
was set to exclude small taxpayers, who generally do not have a
substantial information burden, thus focusing on a more specific level
of taxpayers. Following interviews with experts from the tax
organization and university professors, and a review of past research,
a total of 64 factors influencing the quality of tax audits were
identified. These factors were categorized into three main groups:
macro variables, characteristics of taxpayers, and characteristics of tax
auditors. BMA approach has been used in this research.

4. Results
From the viewpoint of tax audit service providers, establishing
strategies to enhance the quality of tax audits is essential. This
includes creating and reinforcing facilities systematically, conducting
joint and integrated audits, and defining mechanisms to ensure
auditors' independence. To effectively implement these strategies, it is
crucial to consider the various dimensions of factors that affect the
quality of tax audits. To achieve this objective, information on the
indicators of the 64 factors affecting the quality of tax audits was input
into three models: BMA, TVP-DMA and TVP-DMS. Based on the
error rate, the BMA model demonstrated the highest level of accuracy.
Following the model estimation, 17 main variables were identified.
These variables include: the quality of tax audit of the past period, job
experience, whether the case should be handled individually or as a
group, auditor expertise, the extent of auditors’ use of received
information, auditor’s work pressure, transactions with related parties,
the presence of unofficial invoices, using other people’s business
cards, accrued profit management, debt ratio, inflation, unofficial
exchange rate, tax complexity, tax fairness, business climate index,
and social capital index.

Based on the results of the research, the following suggestions
are proposed:
» Mechanization of all tax audit processes.
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* Establishing an integrated system of a smart database of circulars,
instructions, and regulations.

 Implementing measures and efforts to provide all tax auditors with
access to the financial and economic microdata of taxpayers.

» Development and implementation of integrated tax audit software
across all sources.

» Emphasizing the quality and substance of the content in issued tax
audit reports.

5. Discussion

The identified variables are divided into three main categories: tax
auditor variables (the quality of tax audit of the past period, job
experience, whether the case should be handled individually or as a
group, auditor expertise, the extent of auditors’ use of received
information, auditor’s work pressure, transactions with related
parties, the presence of unofficial invoices, using other people’s
business cards), Internal variables (accrued profit management; debt
ratio), and macroeconomic variables (inflation, unofficial exchange
rate, tax complexity, tax fairness, business climate index and social
capital index).

6. Conclusion

Given the scarcity of comprehensive research in the field of tax audit
quality, a multifaceted model has been designed to address this gap.
It provides a comprehensive perspective on the quality of tax audit.
Focusing on all dimensions of tax audit quality fosters the
development of a systemic perspective in this field. Expanding the
systemic perspective is expected to enhance the efficiency of the tax
audit system. This improvement in efficiency can lead to more
effective tax collection across different economic sectors, ultimately
contributing to broader economic development.
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Belmonte and Cope and Corubilis (2012) «(Nicoletti and Parso (2012)
Filippo (2015) (Ferreira and Palma (2015) Salih (2015) Cope (2013) (_“0=9§)
Drachel (2016). ;Bower et al. (2016) [Nasser (2016) '
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h=1
Log(pl)| MAFE| MSFE| MAPE| FEV| Bias
TVP — AR(1) —X DMA(a
= 275/832| 0/106 | 0/013 | 0/279 | 0/013| 0/025
=0.99)
TVP —AR(1) — X DMA(a
= 305/236| 0/092 | 0/01 | 0/273 | 0/01 | 0/021
= 0.95)
TVP —AR(1) — X DMA(a
= 312/004| 0/085 | 0/009 | 0/25 | 0/009| 0/019
= 0.90)
TVP —AR(1) — X DMS(a
= 278/956| 0/113 | 0/016 | 0/285 | 0/015| 0/027
=0.99)
TVP —AR(1) — X DMS(a
= 321/932| 0/1 | 0/012| 0/252 | 0/012| 0/016
= 0.95)
TVP —AR(1) — X DMS(a
= 401/192| 0/079 | 0/009 | 0/226 | 0/009| 0/022
= 0.90)
TVP —AR(1) — X DMA(a
=0.99,1 | 266/396| 0/109 | 0/015| 0/289 | 0/013| 0/024
=1)
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h=1
Log(pl)| MAFE] MSFE| MAPE| FEV| Bias
TVP —AR(1) —X DMA(a
—=0951 | 284/18| 0/ | 0/012| 0/329 | 0/01 | 0/034
:]_)
Tve _AR(l)_Xz fi”’f)(“ 438/792| 0/021 | 0/003 | 0/158 | 0/031| 0/007
BVAR — Minnesota - 0/7 0/478 | 1/065 | 0/164| 0/663
TVP — AR(1) DM;“%’?QQ) - | om16 | 0/016| 0/34 | 0/015| 0/045
rve ‘A’f)%%)DMA@: - | on24| ow18| 0314 | 0/016| 0/04
AR(1) — X OLS = [ 0149 | 0/025| 0/453 | 0/022| 0/069
AR(1D)(OLS) = | 0/198 | 0/043| 0/65 | 0/025| 0/155
h=4
TVP —AR(1) — X DMA(a
=1 261/284| 0/11 | 0/015| 0/273 | 0/015| 0/03
— 0.99)
TVP —AR(1) — X DMA(a
=1 288/616| 0/092 | 0/01 | 0/255 | 0/01 | 0/022
— 0.95)
TVP —AR(1) — X DMA(a
=1 203/468| 0/085 | 0/009 | 0/238 | 0/009| 0/021
— 0.90)
TVP —AR(1) — X DMS(a
=1 261/66 | 0/118 | 0/016 | 0/279 | 0/016| 0/03
— 0.99)
TVP —AR(1) — X DMS(a
=1 300/312| 0/101 | 0/012 | 0/249 | 0/012| 0/013
— 0.95)
TVP —AR(1) —X DMS(«
=1 368/18 | 0/085 | 0/01 | 0/24 | 0/01 | 0/013
— 0.90)
TVP —AR(1) —X DMA(a
=099,4 | 252/144| 0/1 | 0/015| 0/276 | 0/013| 0/022
=1)
TVP —AR(1) —X DMA(a
=095 | 274/856| 0/098 | 0/01 | 0/289 | 0/01 | 0/031
=1)
Tve _AR(l)_Xz fi”’f)(“ 373/18 | 0/024 | 0/004 | 0148 | 0/003| 0/021
BVAR — Minnesota - 0/72 | 0/545| 1/535 | 0/215| 0/681
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h=1

Log(pl)| MAFE| MSFE| MAPE| FEV| Bias

TVP — AR(1) DMAQA - | ora9| om0s1| o596 | o04s| 0/051

= 0.99)
rve _A%F;%)DMAQ‘ - | on3 | 0/043| 05526 | 0/042| 0/043
AR(1) — X OLS - | 0/152 | 0/027 | 0/441 | 0/024] 0/067
AR(1)(0LS) - | 0/206 | 0/045 | 0/609 | 0/027] 0/161
h=8
TVP — AR(1) —X DMA(a
=1 246/056| 0/113 | 0/015 | 0/769 | 0/015| 0/015
= 0.99)
TVP — AR(1) —X DMA(a
=1 272/564| 0/092 | 0/01 | 0/563 | 0/01 | 0/018
= 0.95)
TVP — AR(1) —X DMA(a
=1 276/548| 0/083 | 0/009 | 0/444 | 0/009| 0/019
= 0.90)
TVP — AR(1) —X DMS(a
=1 238/008| 0/119 | 0/016 | 0/773 | 0/016| 0/013
= 0.99)
TVP — AR(1) —X DMS(a
=1 286/776| 0/106 | 0/015 | 0/644 | 0/013| 0/012
= 0.95)
TVP — AR(1) —X DMS(a
=1 341/032| 0/091 | 0/012 | 0/599 | 0/012| 0/016
= 0.90)

TVP —AR(1) - X DMA(a
=0.99,1 252/708| 0/109 | 0/013 | 0/796 | 0/013| 0/015
=1)

TVP —AR(1) - X DMA(«x
=0.95,1 272/788| 0/092 | 0/01 | 0/663 | 0/009| 0/018

=1)
VP~ AR ~X fi”i“)(“ 313/02 | 0/024 | 0/003| 0/11 | 0/007| 0/003
BVAR — Minnesota | o471 | 0276 | 1/275 | 0/262] 0/134
VP - AR(D) DM:‘%A%) | o139 | 0198 5/099 | 0r143| 0/279
TVP — AR(1) DMA(A =

0.95) - 0/13 | 0/116| 3/572 | 0/116| 0/125

AR(1) —XOLS - 0/145 | 0/024 | 1/253 | 0/022| 0/052

AR(1)(OLS) - 0/204 | 0/045| 1/436 | 0/027| 0/155
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0/521 0/232 0/107 0/202 X1
0/092 0/003 0/073 0/004 X2
0/146 0/023 0/07 0/024 X3
0/278 0/176 0/535 0/319 X4
0/569 0/127 0/145 0/417 X5
0/155 0/209 0/118 0/428 X6
0/234 0/788 0/207 0/147 X7
0/881 0/034 0/47 0/029 X8
0/688 0/051 0/207 0/08 X9
0/462 0/068 0/199 0/111 X10
0/247 0/4 0/122 0/0357 X11
0/341 0/007 0/222 0/006 X12
0/561 -0/227 0/102 -0/199 X13
0/662 -0/052 0/13 -0/039 X14
0/219 0/718 0/179 0/692 X15
0/33 0/025 0/173 0/015 X16
0/225 -0/2355 0/152 -0/1023 X17
0/639 -0/188 0/138 -0/059 X18
0/212 0/155 0/162 -0/089 X19
0/195 -0/244 0/19 -0/189 X20
0/628 -0/1424 0/109 -0/0963 X21
0/148 0/246 0/123 0/129 X22
0/239 -0/014 0/205 -0/017 X23
0/298 -0/034 0/106 -0/002 X24
0/279 -0/031 0/691 -0/067 X25




14y | O\)K»Aj6)}&&W§égbwﬁwwﬁ;jﬁcwﬂigs\.bﬂi:.ad\.wu

J9l 4908 J9l 4908
Qg 55 Ogabeo TO ol Qg ) Ogabao 8 ol Slod
g Jloi O oy O Jloi>! Oy oy
0/183 -0/02 0/164 -0/034 X26
0/192 0/057 0/217 0/187 X27
0/263 0/002 0/073 0/002 X28
0/398 0/2938 0/239 0/0463 X29
0/295 0/007 0/222 0/006 X30
0/727 -0/043 0/502 -0/026 X31
0/332 -0/216 0/53 -0/394 X32
0/129 -0/001 0/157 -0/002 X33
0/434 0/025 0/273 0/015 X34
0/214 0/188 0/073 0/059 X35
0/164 0/721 0/18 0/721 X36
0/331 0/366 0/708 0/346 X37
0/233 0/044 0/19 0/189 X38
0/652 0/204 0/46 0/203 X39
0/165 0/366 0/132 0/346 X40
0/268 0/152 0/208 0/083 X41
0/298 0/337 0/106 0/193 X42
0/312 0/005 0/123 0/013 X43
0/153 0/02 0/164 0/034 X44
0/159 0/955 0/162 0/489 X45
0/145 0/002 0/173 0/002 X46
0/311 -0/1535 0/139 -0/0452 X47
0/783 -0/302 0/186 -0/233 X48
0/498 -0/145 0/306 -0/116 X49
0/123 0/002 0/126 0/002 X50
0/336 0/152 0/258 0/083 X51
0/139 -0/041 0/033 -0/002 X52
0/215 0/718 0/107 0/692 X53
0/584 -0/145 0/164 -0/126 X54
0/128 0/238 0/03 0/321 X55
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