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The Relationship between Management Ability and Audit
Fees by Considering Firm Credit and Auditor’s Dependency
during Financial Crises

Iman Rasaei

Department of accounting and auditing, Sanabad Golbahar Institute of Higher Education, Mashhad, Iran
Mahmoud Mousavi Shiri”

Department of Accounting, Payame Noor University, Tehran, Iran

Abstract

This paper aims to assess the relationship between management ability and audit fees by
considering firm credit and auditor’s dependency during the financial crisis. Despite the
presence of extensive studies on determining factors in audit fees, most of the studies have been
concentrated on determining factors at the firm level, and little evidence is available to auditors
on the information content of special managerial features. This paper aims to examine the
relationship between managerial abilities and audit fees by considering firms' financial crisis
conditions.

In this paper, management abilities are considered to form three firm size indices, the firm's
sales share in the market and cash. Moreover, the standard deviation of 3-year sales is used for
firm credit, and an abnormal audit fee is employed for calculating auditor dependency. For this
purpose, a total number of 91 listed firms on the Tehran Stock Exchange is evaluated for 6 years
between 2014 and 2019. The panel regression model is used for hypothesis testing, and Chow
and Hausman's tests are used for selecting the appropriate model-fitting method. The VIF test is
used for analyzing linearity among explanatory variables. The obtained results indicate that
financial crisis conditions contribute to the relationship between management abilities (based on
firm size measurement) and audit fees. Further, the results indicate the negative impact of firm
credit on the relationship between audit fee and management ability (based on cash). According
to the results, audit fee dependency on the relationship between management ability (based on
measurement, the firm's sales share, and cash) and audit fee is positive. Moreover, the results
suggest that financial crisis conditions contribute to firm credit effectiveness in the relationship
between management ability and audit fees.

In past research, some factors affecting the auditor fee are debts, management ability, and
auditor independence. In this paper, we contribute to the financial crisis as a variable that
influences some of these relationships. And we show that relationships make sense by
considering this variable.

Keywords: Audit fee, Firm Credit, Auditor Dependency, Financial Crisis,
Management Ability

Corresponding Author: Associate Professor of Accounting, Email: mousavi1973@yahoo.com
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1. Introduction

Studying the contributing factors to audit fees is important in terms of their effect on
audit quality and auditor dependency. Carcello et al. (2002) declare that audit fee
reflects the economic costs of efficient auditors and also claim that from auditors’ point
of view, they attempt to minimize total costs by balancing the costs of their resources
(costs for performing more audit) and the future losses derived from legal liabilities.
More audit attempts to lower the risk of auditors' debt losses, and the auditor presents
that proportion of the audit process that minimizes total costs. Audit fee contributes to
sound planning and implementation of financial auditing. Bozorg-asl (2009) believes
that the audit fee is reflective of audit quality for financial statement users. Independent
auditing is a significant proportion of the financial reporting system. The report of
independent auditors can elucidate the fulfillment of management commitments to
investors. Audit fees can be considered a fee incurred by the employer for fulfilling the
commitments. Audit fee relies on different factors, the amount of significance of which
is different in different countries. One of the audit profession's major challenges is
determining the lowest range and rate drop of some audit firms. Considering auditing,
however, as homogeneous goods and its non-competitive pricing will jeopardize the
independence and quality of audit services. Furthermore, it is worth mentioning that
independent auditing is the cornerstone of economic transparency, people's trust in the
capital market, and government responsiveness to the people, so it should not be
considered a product or general service (Bozorg-asl, 2009). Low audit quality causes the
decline of trust of financial statement users, and this will not only lead to failure in
achieving audit goals, but to the decline of the credibility of the audit process at larger
scales, prevents the optimum allocation of capital in the Securities market, and increase
the capital cost and financial supply. Auditing business units' financial statements aim to
voice a technical opinion about financial statements' desirability from all significant
aspects. Such an opinion is a professional judgment that always deals with audit risk
(Hnifeh and Mahmoodi, 2009). According to credibility assumption, the audit
profession may claim irresponsibility about financial statements' information content.
Still, investors believe that if they suffer a loss due to using deviated financial
statements, auditors are responsible and should compensate (Simonic, 1980). In this
regard, the amount of receivable fee and the adjustment of audit report due to ambiguity
in the continuity of an employer’s activity can be among the strategies for covering
audit operation risk (Krishnan & Wang, 2015). Auditors should be informed about the
approach and executive management method when evaluating the audit risk according
to audit standards. To identify and estimate the audit risk, appropriate evaluation of the
firm's overall condition is a matter of great importance (COSO, 2013). Auditors should
collect more evidence for lowering the risk of failure in exploring significant
distortions, leading to an increase in audit costs (Krishnan et al., 2012). Moreover,
senior managers' characteristics will be considered for audit admission and planning
(Kizirian et al., 2005; Johnson et al., 2013; Krishnan & Wang, 2015, Gerakos et al.,
2015). Santanu et al. (2018) declare that firms with more powerful management incur
lower audit services costs. Firm management by leaving a direct effect on the general
policies plays an important role in the quality and credit of presented information in
financial reports and case of the weak performance of the management, the continuity of
firm activities may face uncertainty, and this would lead to the adjustment of the audit
opinion. Besides, more competent managers are expected to act more wisely in selecting
auditors and determining the audit fee and causes the decline of this factor. Previous
studies show that more competent management has a positive impact on the results of
financial reports (Bamber, Jiang, & Wang, 2010; Dyreng, Hanlon, & Maydew, 2010;
Mutsoma & Zhang, 2011). Higher management abilities can increase financial
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information quality (Demerjian, Lev, Lewis, & McVay, 2013). Further, a higher
management ability can lower the audit fee since it declines the audit risk and leads to a
high quality of financial information (Krishnan & Wang, 2015). In the accounting
literature, managers' ability is one of the dimensions of firms' human capital classified
as intangible assets. For example, Demerjian et al. (2012) define management ability as
managers' efficiency, compared to rivals, in converting firm resources to income. Such
income generation resources include inventory price, office, distribution, sales costs,
fixed assets, operational rents, research and development costs, and the firm's intangible
assets (Demerjian et al., 2012).

Higher managerial abilities can bring about more efficient management of daily firm
operations, especially in critical periods of operation, when managerial decisions can
contribute greatly to firm performance. Besides, in critical periods, more efficient
managers require more appropriate decisions for supplying resources (Andreou et al.,
2016). A more worthwhile investment in more valuable projects and efficient
management of the staff is also among competent managers' characteristics. Hence, in
the short run, the management is expected to generate more income using a certain level
of resources or earn a certain level of income using lower resources (Demerjian et al.,
2012). In contrast, weak decisions and lower management expertise in leadership can
direct the firm toward bankruptcy. Moreover, more competent managers enjoy more
knowledge and awareness about customers and macroeconomic conditions. They can
better understand more complicated standards and implement them correctly
(Demerjian et al., 2012). Yuan et al. (2019) claim that when managerial ownership level
conforms with the interests of shareholders (e.g., “alignment of interests”), the
relationship between managerial ownership and audit firm size and audit costs is
negative. On the other hand, when managerial ownership level is in contrast to
shareholders' interests (conflict of interests), the relationship is positive. Huang and Sun
(2017) posit that high competent Managers lower real earnings management and
managers with higher abilities will remarkably reduce real earnings management's
effect on firm performance. Most of the opinion leaders (Greening & Johnson, 1996;
Gitman, 1998; Lensberg et al., 2006; Newton, 2010) also believe that management
weakness and inability are among the major contributing factors to the financial crisis of
firms.

Related literature to bankruptcy prediction and financial distress is about a series of
related studies, wherein financial distress has little difference. In some studies, the final
limit in financial distress means bankruptcy, and, in some studies, other criteria are
considered for some paragraphs of the audit report.

Those factors that lead to a firm's bankruptcy do not emerge in a flash, and the
financial crisis signs appear earlier than the final bankruptcy. A financial crisis is when
the firm is in trouble acquiring sufficient financial resources for continuing the
operation and daily affairs (Beaver, 1966; Pastena & Ruland, 1986). In this situation,
the firm cannot generate sufficient cash for meeting the needs, including paying back
the creditors (Jantadej, 2006). The financial literature emphasizes that firms enter the
financial crisis cycle years before the emergence of bankruptcy, and different economic
events occur before the bankruptcy.

2. Literature Review and Hypothesis Development

Recent studies show that the audit fee is associated with compensation plans for
managers. These plans cause a change in risk-taking (Kannan et al., 2014; Kim et al.,
2014). Topical literature reveals that a positive relationship exists between some of the
risk concepts and audit fees. Hence, auditors consider their employers' risk features
when determining the audit fee and compensate for the related risks via a higher audit



fee. Moreover, the results suggest that auditors should not focus only on risk related to
financial statements but should have a wider overview of the employer's commercial
behavior (Bedard & Johnson, 2001). The growing literature related to determining
factors in audit pricing proved that audit fee is associated with risk factors related to
employer’s characteristics, including size and complication of the employer (Simunic,
1980; Francis, 1984; Palmrose, 1986), internal control quality (Hoag & Hollingsworth,
2011), commercial risk (Bentley et al., 2013), and corporate governance (Xingze, 2012).
A bunch of evidence also demonstrates that the audit fee is more sensitive to risk factors
after providing the Sarbanes-Oxley Act. Few studies, however, carried out on how
auditors respond to risk factors related to senior management of their employers. Chen
et al. (2013) argue that auditors ask for higher fees from firms with risk-taking
managers. Krishnan and Wang (2015) develop the previous studies and assess whether
auditors respond to risk factors related to employer managers or not and conclude that
managers’ ability significantly affects audit services pricing. The audit fee is determined
based on the auditor's estimated risk from the employer, competition in the audit
market, and negotiations between auditor and employer.

Krishnan and Wang (2015) analyze the effect of management ability on audit fees
and notice that firms with more competent managers pay lower audit fees. The study of
Bills et al. (2015) indicates that an audit firm size has a negative and significant impact
on the relationship between management ability and audit fee. Moreover, their study
results show that management uncertainty has a positive and significant effect on audit
fees. Chen et al. (2015) conclude that auditors estimate higher risks when the managers
are highly motivated to keep or increase the stock price. In other words, auditors ask for
higher payments from firms with executive managers who are more sensitive to stock
return fluctuations. Duellman et al. (2015) illustrate that firms with overconfident
managers pay lower audit fees. They also figure out that overconfident managers are
less likely to hire industry specialized auditors. Lauck et al. (2014) argue that the new
CEO often makes major changes, in the beginning, to change the outlook and strategy
of the firm and have an influence in financial and operational reporting and decision-
making. They declare that the firm CEO contributes significantly to the audit fee.
Johnson et al. (2013) observe a positive and significant relationship between
overconfidence of management and audit risk estimation, so in case the auditor detects
this personality characteristic of managers and overestimates financial reporting risk due
to overconfidence of managers, he can ask for higher payment to be able to pursue his
audit measures which are decreasing the risk of detection and significant distortion.
Andreou et al. (2013) assess the relationship between management ability and firm
performance during the financial crisis in 2008. By evaluating the data related to 2344
firms during 2008-2011, they conclude that management ability is directly associated
with firm performance, and during the crisis in 2008, more competent managers,
compared with those with lower competency, have managed the firm resources,
liabilities, and capital expenditures more efficiently. Garcia et al. (2014) reveal that the
less the volatility of firm profit and the smoother with predictability, the higher the
commercial credit. In other words, an increase in earnings quality would lead to an
increase in credit. Fernando and Molir (2012) show that commercial credit utilization is
higher in less-developed countries.

Several conducted studies show a significant relationship between management
abilities and the amount of audit fees (Krishnan & Wang, 2015; Duellman et al., 2015).
By considering the previous studies on internal setting and credit of the firm and their
impact on the relationship between management abilities and audit fee, critical
conditions and firm reputation probably contribute to management and auditors’
abilities in determining audit fee, so the first three hypotheses of the study are as
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follows:

H1: financial crisis conditions contribute to the relationship between management
ability and audit fee.

H2: firm credit contributes to the relationship between management ability and audit
fee.

H3: financial crisis conditions contribute to firm credit on the relationship between
management ability and audit fee.

New York Securities and Exchange Commission (2002) declares that in case the
payment of an auditor accounts for more than 15% of the total revenue of a firm, the
independence of that firm may be under question because it is probable that the
dependence of the audit firm on the employer or special employers becomes extremely
high. Auditor dependency means the audit firm should set the audit report following
employer management's opinion to survive in the market of audit services. Each audit
firm's portfolio comprises employers, each of which has a special but different
significance. Such a sign is more evident in today's competitive world, and auditors or
audit firms attempt to keep their employer. Heavy dependence on an employer threatens
personal benefit and can be seriously detrimental to auditor independence. Auditing
financial statements can create economic added value for the firm. By considering the
significance of audit services and the impossibility of direct observation of audit quality,
finding an effective method for controlling audit quality is vital (Ghosh et al., 2005).
Audit fees can be considered significant aspects of audit quality management and
control because the basic condition for ensuring the quality of audit services is the
payment. When auditors ask for a fee extremely higher than the presented services' final
price, society would doubt their work quality. From the investors’ point of view, there is
a negative and significant relationship between employer’s significance and auditor
independence. The employer's higher significance for the auditor lowers investors'
viewpoint about auditor independence (Ghosh et al., 2005). Choi et al. (2010)
demonstrate that abnormal positive audit fee is associated positively with discretionary
accruals. Creosol et al. (2002) posit that a dependent audit fee can contribute to auditor
independence. Kinney and Libby (2002) claim that abnormal audit fees, compared to
normal audit fees, can be better attributed to the employer in the form of rent or
economic bribes related to audit services or the auditor's economic dependency on the
employer. One of the issues affecting the audit fee and the audit quality is the auditor's
economic dependency. Asthana and Boone (2012) and Blankley (2014) declare that
economic dependency between auditor and employer leads to a condition where
auditors’ willingness to exert professional care and unbiased judgment on collected
evidence will decline considerably. In the following, we assess auditor dependency on
audit fees and the effect on management ability and audit fee.

H4: auditor dependency on audit fees contributes to the relationship between
management ability and audit fee.

Several studies have assessed the motives of earnings management in accounting and
finance. Studies on the effect of financial motives of earnings management, including
low profitability and high leverage (Latridis & Latridis, 2009) have proved earnings
manipulation to avoid the decline or concealing losses in firms (Ayers et al., 2006) and
most of the similar topics have also been assessed on internal factors of a firm. In
contrast to the internal features that lead to earnings manipulation and management,
numerous events outside the firm can also be among financial reporting quality drop
motives. In the previous studies, the commercial cycle's effect (Strobl, 2013; Li et al.,
2013) and periodic economic volatilities (Li et al., 2013, Agarwal et al., 2007) are
substantiated on the earnings management. These studies show that earnings quality and
financial reporting quality are extremely sensitive to adverse economic conditions, and



financial crises can contribute to financial reporting policies. One of the factors outside
the firm, the effect of which is analyzed on financial reporting quality, is the financial
crisis (Persakis & Latdidis, 2015).

In critical conditions, firm managers are aware of financial reporting on users'
understanding of the firm's financial status and operational performance. Such an effect
has raised whether critical conditions strongly motivate the firm managers to improve
financial reporting quality to attract investors' trust (Arthur et al., 2015). The answer to
this question will explain firms' financial reporting strategies, recognize the behaviors
and motives during the crisis, and detect accounting policies used by the managers to
survive. Hence, it is probable that the financial crisis influences auditor dependency and
management ability, so the following hypothesis is formulated:

H5: financial crisis conditions contribute to auditor dependency on the relationship
between management ability and audit fee.

3. Research methodology

This paper is practical, in terms of objective, descriptive-correlational, method, and
longitudinal, in terms of time horizon. Since the data used are real and historical, the
study can be classified among the retrospective studies.

The study's statistical population includes listed firms on the Tehran Stock Exchange
from all industries during 2014-2019. The number of samples of this paper is 91 firms,
indicating the real statistical population.

To collect data related to the experimental section and to examine research
hypotheses of related data to dependent, independent, and control variables, the audited
financial statements of listed firms on Tehran Stock Exchange are gathered from
http://www.Codal.ir ~ (comprehensive information databased of publishers),
http://www.sahamyab.com, http://www.tse.ir, and other resources using the information
bank of Tehran Stock Exchange (Iran bourse, Tadbir Pardaz, and Rah Avard Novin
Software).

3.1. Descriptive statistics

The following table shows the obtained descriptive findings from this paper,
including mean, median, standard deviation, minimum and maximum observations. It is
worth mentioning that the total number of firms understudy is 91, collected during 6
consecutive years.

According to the obtained results from reported descriptive statistics in Table 1 and
2, the lowest payment to auditors is almost 4, and the highest payment is about 10. On
average, 4% of firm assets in the population of the study is cash. The highest amount of
debt for firms understudy is 1.8 times more than their assets. Moreover, 55% of firms
received conditional, rejected, or no opinion from their auditors. According to the
bankruptcy measurement function, 6% of the population is in critical condition.

3.2. Inferential statistics
3.2.1. Measuring the variable of auditor dependency (abnormal fee)

The abnormal audit fee is achieved from the residual of the following regression
model. To calculate audit fee residual, following Zigia and Zi (2017), the presented
regression model of Francis and Wang (2005) is used as follows:

Model (1)

LAF= By + BiLTA + B,CATA + BsQUICK + B4LEV + BsROA + BsLAGOP +
B7LOSS + BsSPECIALIST + BgBIG + B1o0SWITCH + ¢
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The

Relationship
between . .
Management y Table 1. Descriptive statistics —
Ability and Variables ear- Sign Mean | Median " | Minn. | Max.
Audit Fees by : : firm dev.
Considering Audit fee logarithm 546 Ln AF 6.788 | 6.771 | 0.904 | 3.784 | 9.903
Firm Credit | Managementability | 5;q MGR | 13713 | 13600 | 1528 | 9.250 | 19.190
and Auditor’s (firm size) ABILITY1
Dependency | Management ability MGR
during (sales portion of the 546 ABILITY? 0.010 | 0.009 | 0.019 |>0.001 | 0.801
firm)
Management ability MGR
25
(cash) 546 ABILITY3 0.042 | 0.023 | 0.057 | 0.001 | 0.460
Firm credit 546 credit 11.665 | 11.739 | 1.811 | 0.347 | 17.196
Auditor dependency 546 dependent 0.009 | 0.014 | 0.389 | -1.861 | 1.630
Inventory and
accounts receivable 546 INVREC 0.530 | 0.525 | 0.200 | 0.010 | 0.900
to total assets
Return on assets 546 ROA 0.061 | 0.070 | 0.192 | -0.790 | 0.740
Financial leverage 546 LEV 0.671 | 0.660 | 0.305 | 0.070 | 1.880
Current assets except
inventory to current 546 QUICK 0.901 | 0.760 | 0.767 | 0.010 | 8.390
debts
Sales growth 546 SGROWTH | 0.165 | 0.110 | 0.522 | -1.000 | 4.420
Tenure 546 ATENURE | 3.298 | 2.000 | 3.623 | 1.000 | 23.000
Institutional 546 INSTO | 0.311 | 0220 | 0.302 | 0.000 | 0.960
ownership
Table 2. Frequency of the dummy variables
1 0 Total
Variable Sign | Frequ FE ST Frequenc AL IETEY Frequenc A ETEY
percentag percentag percentag
ency o y e y e
Firm loss LOSS 126 23 420 77 546 546
Audit | g5 | 138 25 408 75 546 546
organization
Financial
crisis | Dol | 31 6 515 94 546 546
criterion
Unacceptabl | AOPI | 5 55 245 45 546 546
e opinion NION

Model residual is calculated by placing the obtained regression coefficients from

model fitting reported in the above table in the model.

LAF=0.304 + 0.439*LTA + 0.453*CATA + 0.054*QUICK + 0.045*LEV + 0.419-
*ROA + 0.001*LAGOP + 0.016*LOSS + 0.095*SPECIALIST + 0.203*BIG +

0.014*SWITCH + ¢

It is worth mentioning that the above equation will be calculated for each year-
company to have 546 observations.
Given the above-fitted model, the regression model residual from the above equation
indicates auditor dependency on audit fees. The following related models to hypothesis
testing will be analyzed.




Table 3. Results of model fitting for the variable of auditor dependency
. . Regression T-
Variables Sign coe%ficients Std. dev. statistic p-value
Fixed value S 0.304 0.365 0.835 0.404
Total assets logarithm LTA 0.439 0.025 17.896 >0.001%*
Currentassets tototal | )5 0.453 0120 | 3.787 >0.001%*
assets ratio
Current assets except
for inventory to QUICK 0.054 0.035 1.572 0.117
current debts
Financial leverage LEV 0.045 0.079 0.571 0.568
Return on assets ROA -0.419 0.098 -4.281 >0.001**
Conditional opinion LAGOP 0.001 0.022 0.059 0.953
Loss LOSS 0.016 0.034 0.466 0.641
Rank A audit firms | SPECIALIST 0.095 0.029 3.334 0.001
Audit organization BIG 0.203 0.049 4.153 >0.001**
Auditor change SWITCH 0.014 0.020 0.728 0.467
Coefﬁc_lent_ of 0.878 F statistic of the model 27.023
determination
The a_td_justed The significance level
coefficient of 0.847 Ofgregression 0.000
determination

3.3. Hypothesis testing

The regression model of Ferdinand et al. (2018) is used for hypothesis testing as
follows:

Ln AF= Bo+p1 MGR ABILITY + B, DISTRS +P3 MGRABILITY*DISTRS +f,4
credit+fs dependent +f¢ MGRABILITY*credit +f7 MGRABILITY*dependent +f3g
MGRABILITY*DISTRS* credit +f9 MGRABILITY*DISTRS* dependent +i10
LnSIZE + Bi; INVREC + B2 ROA + P13 LOSS + B LEV +p15 QUICK +
BlGSGROWTH + B17 BIG + BlgATENURE + BlgAOPINION +BzoINSTO +¢€

Since three measurement methods are considered for the variable of management
ability, to better show the regression results due to an excessive number of related
variables, each measurement method is put in the model separately, and the model has
fitted three times.

Regarding the reported results in Table 4, the variables of management ability,
auditor dependency, comparing management ability with the financial crisis, financial
crisis, and firm credit, inventory and accounts receivable to total assets, loss, financial
leverage, current assets except for inventory to current debts, and audit organization
have a positive and significant association with the audit fee. On the other hand, the
financial crisis variables, comparing management ability in financial crisis and return on
assets, negatively and significantly affect the audit fee. Other fitted variables in the
model have no relationship with the dependent variable of the model.

Given the reported results in Table 5, the variables of auditor dependency and
comparing management ability and audit dependency have a positive and significant
association with the audit fee. On the other hand, the financial crisis variable has a
negative and significant relationship with the audit fee.
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Table 4. Results of model fitting related to research hypotheses (management ability criterion:

firm size)
; : Regression Std. T
Variables sl coefficients | dev. | statistic p-value
Fixed value B 1.328 0.182 7.317 >(0.001%*
Management
ability (firm MGRABILITY1 0.380 0.013 28.252 | >0.001**
size)
Financial crisis DISTRS -0.301 0.134 -2.249 0.025
Comparing
management ) )
ability with the MGRABILITYDISTRS 0.046 0.016 2.901 0.004
financial crisis
Firm credit CREDIT -0.031 0.015 -2.035 0.143
Audit .
dependency DEPENDENT 1.001 0.003 28.787 | >0.001
Comparing
management
ability with MGRABILITYCREDIT 0.002 0.002 1.903 0.058
firm credit
Comparing
management
ability with MGRABILITYDEPENDENT 0.001 0.001 1.259 0.209
auditor
dependency
Comparing
management
ability, financial MGRABILITYDISTRSCREDIT 0.002 0.001 3.173 0.002
crisis, with firm
credit
Comparing
management
ability, financial
crisis, with MGRABILITYDISTRSDEPENDE 0.002 0.002 1.309 0.192
auditor
dependency
Inventory and
accounts %
receivable to INVREC 0.173 0.014 12.220 | >0.001
total assets
Return on ) } s
assets ROA 0.338 0.017 20.151 | >0.001
Loss LOSS 0.017 0.005 3.660 >0.001**
Financial %
leverage LEV 0.122 0.014 9.005 >0.001
Current assets
except for "
inventory to QUICK 0.080 0.005 16.367 | >0.001
current debts
Sales growth SGROWTH 0.001 0.004 0.163 0.870
Audit %
organization BIG 0.114 0.007 16.199 | >0.001
Tenure ATENURE 0.001 0.001 1.043 0.298
Unacceptable
opinion AOPINION 0.003 0.004 0.755 0.451
Institutional
ownership INSTO -0.008 0.015 -0.504 0.615
Coefficient of F statistic of the
determination 0.71 model 62.305
The adjusted S
coefficient of 0.68 The significance level 0.000

determination

of regression




Table 5. Results of model fitting related to research hypotheses (management ability criterion:
sales share of the firm from the total market)

Variables

Sign

Regressio
n Std.
coefficient | dev.
s

T
statisti
C

p-value

Fixed value

1.072 0.104

>0.001

koK

10.331

Management
ability (sales
share)

MGRABILITY2

-0.427 0.938

-0.455 0.649

Financial
crisis

DISTRS

-0.019 0.020

-0.949 0.034

Comparing
management
ability with
the financial
crisis

MGRABILITYDISTRS

-68.268 0.140

-1.238 0.216

Firm credit

CREDIT

-0.003 0.003

-1.045 0.296

Audit
dependency

DEPENDENT

0.996 0.005

>0.001

%%

19.536

Comparing
management
ability with
firm credit

MGRABILITYCREDIT

0.043 0.075

0.581 0.562

Comparing
management
ability with
auditor
dependency

MGRABILITYDEPENDENT

0.317 0.080

>0.001

kK

3.958

Comparing
management
ability,
financial
crisis, with
firm credit

MGRABILITYDISTRSCREDIT

3.677 4.642

0.792 0.428

Comparing
management
ability,
financial
crisis, with
auditor
dependency

MGRABILITYDISTRSDEPEND
E

11589 | AL15

0.282 0.778

Coefficient of
determinatio
n

0.41

F statistic of the
model

13.632

The adjusted

coefficient of

determinatio
n

0.32

The significance
level of regression

0.000
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Table 6. Results of model fitting related to research hypotheses (management ability criterion:

The
Relationship cash) .
between Regressio
Management Variables Sign . Std. dev. | T statistic | p-value
Ability and coefficient
Audit Fees by : 2
Considering Fixed value B 0.975 0.063 15.507 | >0.001%**
Firm Credit |~ Management MGRABILITY3 1.216 0.307 3.961 | >0.001%*
and Auditor’s _ ability (cash)
Dependency | Financial crisis DISTRS -0.043 0.015 -2.968 0.003
during Comparing
management |\ e ABILITYDISTRS | 1.559 1.176 1.326 0.186
29 ability with the
= financial crisis
Firm credit CREDIT -0.002 0.002 0.943 0.346
Audit dependency DEPENDENT 0.998 0.003 31.288 >0.001%*
Comparing
management | \GRABILITYCREDIT | -0.088 0.027 | -3314 0.001
ability with firm
credit
Comparing
management
ability with MGRAB[I)LEI’;II'_\I_(DEPEN 0.095 0.045 2.123 0.034
auditor
dependency
Comparing
management
ability, financial | ' CRASEITYDISTRS | 0066 | 0083 | -0.803 0.422
crisis, with firm
credit
Comparing
management
ability, financial | Mo CIYOISTRS 1062 | 0316 | 0107 0.844
crisis, with auditor
dependency
((j:oefflc_lent_ of 0.31 F statistic of the model 51.93
etermination
The &.ld.JUSted The significance level
coefficient of 0.29 0.000

determination

of regression

Given the reported results in Table 6, the variables of management ability, auditor
dependency, and comparing management ability with auditor dependency have a
positive and significant relationship with the audit fee. On the other hand, the financial
crisis variables, comparing management ability, and firm credit have a negative and
significant relationship with the audit fee.

4. Conclusion and discussion

Three criteria are used and examined for calculating the variable of management
ability. The statistical results show that the financial crisis has a negative impact on the
relationship between management ability (criterion for computing firm size) and audit
fee. Given the obtained results from statistical analyses, the financial crisis has a
reduction effect on the relationship between audit fee and firm size. This means larger




firms benefit from a more reduction effect on the financial crisis. Besides, results
indicate that the financial crisis does not affect the relationship between cash and sales
share and audit fee. Further, the financial crisis directly correlates with firm credit on
the relationship between management ability and audit fees.

Auditors determine their payment by estimating the employer's amount of risk and
asking for a higher audit fee from employers with risk-taking managers (Chen et al.,
2015). The present study results show that the audit fee will enhance by increasing the
management ability and that such a result conforms with Krishnan and Wang's (2015)
study. They declare that there is a significant relationship between management ability
and audit fees. The study results indicate the declining effect of the financial crisis on
this relationship, reducing managers' risk-taking power in critical conditions. Among
other reasons, we can refer to management weakness as one of the principal reasons for
the financial crisis (Grinin and Johnson, 1996; Gitman, 1998; Lessenberg et al., 2006;
Newton, 2010), underestimation of auditors, and suggesting lower fees. According to
this paper's results, we recommend the investors and other users of financial statements
to mind the amount of audit fee since this figure indicates some of the estimations and
behavioral recognitions of managers of that firm. In this paper, the results indicate the
negative effect of firm credit on the relationship between management ability (criterion
for cash calculation) and audit fee. The obtained results suggest that firm credit has a
reduction effect on the relationship between cash and audit fee: the more renowned the
firm, the less the relationship between these two variables. However, the relationship
between firm size and sales share and audit fee is independent of firm credit. One of the
factors that have the highest risk for firms is the cash holding by firms. Firms that hold
more cash, on the one hand, have the chance of optimal investments for increasing the
interests of shareholders and, on the other hand, pave the way for the opportunistic
behavior of managers. Hence, auditors make more attempts to prevent probable lawsuit
damages and consequently ask for higher fees. The results of this paper are indicative of
a positive and significant association between cash and audit fee. Firms with sufficient
credit are expected to hold less cash and not exploit the firm credit as a tool in their
deals, so the amount of auditor attempt will be lower, and less audit fee would be
inquired.

The statistical analysis results also show that auditor dependency directly impacts the
relationship between management ability (criterion for calculating sales share and cash)
and audit fee. Auditor dependency has a positive effect on audit fees, which means the
more the auditor's dependency on audit fees, the stronger the relationship between cash
and firm sales and vice versa. Firm size and audit fee have a relationship independent of
auditor dependency and audit fee. On the other hand, results show that financial crisis
conditions have no role in auditor dependency on the relationship between management
ability and audit fee.

There have been some challenges and obstacles, out of control of the researcher, in
conducting the study. The followings are some of the limitations of the study:

As for the payable fees to the auditor, all firms do not disclose separately, and this
problem would lead to the reduction of the number of sample firms,

Auditors’ fees are disclosed entirely by the firms, so the presented audit fees in this
paper include the sum of paid fees to auditors, involving accommodation, hosting, etc.
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Appendix:

The method for measuring the variables of the study:

LnAF: natural logarithm of audit fees

MGR ABILITY: several items assigned to this variable

Firm size, 2- market share of the firm, 3- firm cash

DISTRS: 0 and 1 Variable that according to the presented bankruptcy model of Ohelson et al.
(1980), the chance of bankruptcy of the firm is at least 50% 1, otherwise, O.

Equation (1)

P'= (1/1+ e ¥) *¥2=-1.32 - 0.407 * SIZE + 6.03 * TLTA — 1.43 * WCTA + 0.0757 * CLCA —
2.37 * NITA-1.83* FUTL + 0.285 * INTWO - 1.72 * OENEG - 0.521* CHIN

Credit: this variable is the firm credit index calculated by the firm's three-year sales standard
deviation.

DEPENDETN: auditor dependence on the employer, which is measured through abnormal audit
fees.

The abnormal audit fee is calculated from the residual of the following regression model. To
calculate the residual of the audit fees, following Zigia and Zi (2017), the presented regression
model of Francis and Wang (2005) is used as follows:

Model (2)

LAF= By + BLLTA + B.CATA + BsQUICK + B4LEV + PsROA + BLAGOP + ;LOSS +
PsSPECIALIST + BoBIG + p1oSWITCH + ¢

Ln SIZE: natural logarithm of total firm assets in the year understudy

INVREC: total inventory and accounts receivable to total assets

ROA: net profit to total assets

LOSS: if the firm is losing 1, otherwise, O

LEV: total liabilities to total assets

QUICK: current assets expect inventory to current debts

SGROWTH: percentage of changes in sales of the current year to that of the previous year
BIG: if the audit organization is the auditor of the firm 1 and if audit firms are the auditor O
ATENURE: firm auditor tenure

AOPINION: if auditor opinion is not acceptable 1, otherwise, O

INSTO: percentage of share held by institutional owners

SIZE: logarithm of total assets

TLTA: logarithm of total debts to total assets

WCTA: working capital divided by total assets

CLCA: current debts divided by current assets

NITA: net profit divided by total assets

FUTL.: operational cash divided by total assets

INTWO: if the firm is losing in two consecutive years 1, otherwise, 0

OENEG: 1 if the total debts of the firm are more than total assets; otherwise, 0

CHIN: the difference between the net profit of the current year and that of the previous year
divided by the absolute value of this difference

LTA: natural logarithm of total assets in the year understudy

CATA: current assets to total assets ratio

LEV: total debts to total assets

ROA: net profit to total assets ratio

LAGORP: if the firm has received conditional opinion in the previous year 1 and the case
received acceptable report 0. Other types of audit reports are eliminated from the sample
SPECIALIST: 1 if the firm auditor in the year under study is among rank A firms; otherwise, 0
SWITCH: if the firm has changed the auditor in the year under study 1, otherwise, 0.
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1. Introduction

The emergence of the new knowledge-based economy has gained interest in the studies
related to intellectual capital. In today’s business world, commercial organizations, and
firms, in addition to tangible assets, require intangible assets because they are among the
main elements of success in every organization. Undoubtedly, intellectual capital is
among the principal intangible assets of an organization and is considered a valuable tool
for developing an organization's main assets. Intellectual capital originated from science
and knowledge and played a significant role in organizations' success. It is the primary
productive factor and the most important competitive advantage (Mark & Michel, 2007).
In general, firm properties are divided into two groups of tangible assets and intangible
assets. Intangible assets are the most critical assets of a firm. The main issue is measuring
intangible assets' effectiveness, usually not available in balance sheets and financial
statements (Ukiwe, 2011). The market value of firms is generally more than their book
value. This occurs because the value of intellectual capital and intangible assets is not
reflected totally in balance sheets, leading to the deterioration of information's value and
effectiveness. Since most intangible assets are created inside the organization, and firms
frequently use unofficial mechanisms such as marketing and confidential transactions to
support their ideas, they cannot report such assets in their balance sheets (Salehi et al.,
2020). On the other hand, it seems that firms are not generally willing to disclose more
information about intangible assets and intellectual capital because this disclosure can
affect their competitive advantage, the result of which is that the level of optional
disclosure of such properties by firms is low at international level (Pulic, 2003). Hence,
the presence of intangible assets would cause the creation of information asymmetry.
Gunn et al. (2017) express that higher information asymmetry would lead to higher audit
risk. Given the facts mentioned earlier, the question here is: “Is there a significant
relationship between intangible assets, intellectual capital, and audit risk or not?”. Hence,
the present study's main objective is to assess the impact of intangible assets and
intellectual capital on audit risk.

2. Theoretical principles, literature review, and hypothesis development
2.1. Intellectual capital

There are different definitions of intellectual capital in different resources. However,
a factor that all authors reach a consensus about is that intellectual capital is a type of
knowledge that create competitive advantage and shows the intangible value of an
organization (Martin-de Castro et al., 2019); however, there is no single definition of the
term and no transparent combination between theoretical aspect and practical application
of intellectual capital. Most opinion leaders classify intellectual capital into three groups:
customer capital, human capital, and structural capital (Xu and Li, 2019). Some of the
definitions of intellectual capital are as follows:

Intellectual capital is a combination of four major components of market properties,
human properties, spiritual ownership properties, and infrastructure properties (Dunmore,
2006). Intellectual capital is the organization's knowledge, staff, and capabilities to create
value-added and lead to a frequent competitive advantage (Runi, 2007).

Intellectual capital is defined as applied information and knowledge for operating to
achieve a value (Axtel, 2013).

Intellectual capital is the source of future profits (value) generated by innovation,
unique designs of an organization, and human resources (Mark & Michel, 2007; Salehi
et al., 2020).

Estvart (1997) classified intellectual capital components into human capital, structural
capital, and customer capital. In this classification, human capital is, in fact, the staff of
an organization that is the main property of an organization. He referred to the applied
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marks by structural capital. By customer capital, he referred to information related to the
market for attracting and preserving customers. To some extent, this classification is
similar to the primary classification of Bontis (1998) (Jones, 2013).

2.2. Intangible assets

Accounting standard No. 17 defined intangible assets as a discernable nonmonetary
property with no objective nature. Intangible assets are those assets that their very nature
Is no physical. Intangible assets (including brand, intellectual ownership, ideas, business
method) are different from monetary and physical properties (like property, vehicles,
instruments, securities, and cash). Presently, a considerable proportion of organizational
properties are intangible assets that the traditional accounting methods cannot measure.
Intangible assets indicate a set of potentialities of an organization that applies as a
resource for sustainable competitive advantage, growth, and economic development. In
the 1980s, tangible assets account for about 80% of U.S firms' market value (Dunmore,
2006). Along with the knowledge-based economy's dominance, tangible assets'
significance declined potentially, and intangible assets gained interest instead. Intangible
assets illustrate future growth and profitability opportunities that can increase the firm's
market value and be a criterion for major competencies and qualifications and competitive
advantage that elucidates the gap between market value and the firm's book value (Han
and Han, 2004). Lev (2001) defines intangible assets as a claim for future economic
interests with no physical and financial nature. Marr and Schiuma (2001) consider
intangible assets a set of knowledge properties that create a chance for an organization's
competitive position by creating value-added for main shareholders. Such properties
include human capital, relational capital, cultural capital, and intellectual ownership
properties.

2.3. Audit risk

One of the main processes in auditing is to determine audit risk. Audit risk means a
risk that involves a significant deviation in financial statements, and the auditor did not
consciously modify his/her opinion about that. Or in other words, a risk probability that
an auditor is unconsciously unable to modify his/her opinion about financial statements
with significant error. Risk-based auditing has been the pioneer of a fight against
corruption. Correct and scheduled evaluation of risk is the cornerstone of risk-based
auditing (Khorwatt, 2008). Audit risk evaluation by auditors can contribute directly to
auditing effectiveness and efficiency. The process of evaluating this risk, as the pivotal
framework, enhances the audit quality and the effectiveness of total auditing and leads to
an essential change in auditing operations (Bell et al., 2005). Risk analysis affects the
nature, scheduling, and content of audit policies.

In the main stage of audit planning, inappropriate evaluation of audit risk may result
in incorrect and inefficient distribution of resources or ineffective auditing outcomes.
Hence, risk analysis in auditing is a crucial function (Leung & Harding, 2008). Decision-
making theorists point that even the analysts have difficulties in risk analysis because
there is a difference between perceived risk, actual risk, and objective risk and realized
risks enjoy from an objective judgmental element (Imoniana & Gartner, 2007). Moreover,
a series of complicated qualitative factors affect the audit risk, and auditors cannot keep
in mind the relations and mutual interactions. Most of the studies are uncertain about the
professional judgment capacity of auditors and declare that professional judgment is
under the influence of training and experience of auditors that relies on other complicated
temporal issues and is considerably different from person to person and is even under the
influence of personality characteristics of auditor and his/her psychological problems,



like optimism and pessimism (Choi, 2008). Different types of audit risk include Alpha
type risk (rejecting incorrect) and Beta type risk (accepting incorrect) (Mark & Michel,
2007). Audit risk components also involve intrinsic risk, control risk, and no exploratory
risk.

2.4. The relationship between intangible assets and intellectual capital and audit risk

One of the main processes in auditing is to determine the audit risk. Audit risk means
a significant risk significant deviation exists in financial statements, and the auditor is not
conscious of modifying his opinion about that. In other words, it is a risk probability that
the auditor is unconsciously not able to modify his opinion about financial statements
with significant error (Lari Dashtbayaz et al., 2020). Risk-based auditing has been the
pioneer of a fight against corruption. Correct and scheduled evaluation of risk is the
cornerstone of risk-based auditing (Khorwatt, 2008). Audit risk evaluation by auditors
can contribute directly to auditing effectiveness and efficiency. The process of evaluating
this risk, as the pivotal framework, enhances the audit quality and the effectiveness of
total auditing and leads to an essential change in auditing operations (Bell et al., 2005).
Risk analysis affects the nature, scheduling, and content of audit policies. In the main
stage of audit planning, inappropriate evaluation of audit risk may result in incorrect and
inefficient distribution of resources or ineffective auditing outcomes. Hence, risk analysis
in auditing is a key function (Leung & Harding, 2008). According to Bontis and Hulland
(2002), intellectual capital is knowledge storage in an organization at specific times. In
this definition, the relationship between intellectual capital and organizational learning is
significant (Choi, 2008). Lavson and Wang (2005) showed a negative relationship
between audit fee and profit sustainability in firms with higher stock profit, and paying
dividends will cause the decline of a positive relationship between earnings management
and audit cost. Moreover, their study results show that auditors receive a lower fee from
those firms that pay higher stock profit than firms with lower stock profit. Abdul-Aziz &
Nadal (2016) show a negative relationship between internal auditors’ budgets and audit
fees. A study on the impact of audit partners on audit pricing and audit quality of the U.S.,
Zimreman & Negi (2016) indicates that experienced audit partners with female gender
are more successful in interactions for receiving payment in initial auditing in smaller
markets. Hence, reputation (experience) and female gender have a considerable impact
on audit fees. However, no significant association was evident in the results between
partner experience and gender and audit quality. Within a study entitled “the significance
of information asymmetry for selecting auditor, audit costs, and opinion stability:
evidence of exploiting external changes in covering analysts,” Gun et al. (2017) attempted
to figure out whether information asymmetry contributes to three major aspects of the
audit process. The study results reveal that information asymmetry, with a higher (lower)
chance, would lead to firm demand for high (low)-quality audits. This means that
information asymmetry instigates the demand for high-quality audits. Information
asymmetry would lead to higher audit costs. That is to say. Worse information asymmetry
is an audit risk. Viswanatan (2017) carried out a study on intangible assets in the balance
sheet and audit costs to assess the way auditors analyze those intangible assets recorded
in the balance sheets. This study was carried out using a sample of COMPUSTAT firms
during 2010-2015. The results show that auditors ask for higher fees from firms with a
higher proportion of intangible assets. Liu et al. (2017) conducted a study on the impact
of human capital on the relationship between the firm's export and innovation to assess
human capital's effects, like managers and the best staff on the relationship between firm
innovation and export. This study indicates that, firstly, export increases the firm
innovation considerably, and secondly, different types of human capital show frequent
effects and different mediation. More specifically, retired managers play a determining
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educated employees have negative moderating and mutual impacts. Della Torre et al.
(2018) carried out a study on workforce erosion, human capital interruption, and
organizational performance in different technological areas in 1911 productive Italian
firms. They discovered that regardless of organization technology's intensity, negative
voluntary turnover contributes to the relationship between human capital and work
efficiency. In contrast, no voluntary turnover increases the relationship between human
capital and work efficiency and is even more effective in organizations with more
condensed technological operations. Debrah et al. (2018) analyzed the relationship
between human capital, innovation, and international competition in southern African
countries. They figured out that the long-term outlook of Africa relies on the development
of human capital. South African countries’ sustainability in the world relies on education
and work training in the World Market Skills Center. Mthanti and Ojah (2018) carried
out a study on firms, human capital, and entrepreneurship orientation: the consequences
of growth policies at a macro level in 93 countries during 1980-2008. This study shows
that human capital relation is at an appropriate level in different levels of economic
development. Akhtardin et al. (2018) assessed the impact of internal control weakness
and investment opportunities on audit fees in 194 listed firms on the American Stock
Exchange. They revealed a positive and significant relationship between internal control
weakness and investment opportunities and audit fees. Regarding the above-said facts,
research hypotheses are as follows:
H1: There is a significant relationship between intangible assets and audit risk.
H>: There is a significant relationship between intellectual capital and audit risk.

3. Research methodology

This paper is causal-correlational, and in terms of methodology, it is quasi-
experimental and retrospective in the realm of positive accounting studies carried out with
real information. This paper is practical in terms of nature and objectives. Practical studies
aim to develop knowledge within a particular field. In terms of data collection and
analysis, however, this paper is causal-correlational.

3.1. Population understudy
The statistical population of this paper is limited to the firms that:

Their financial information is available;
1- Are not affiliated with financial firms (e.g., banks, financial institutions),
investment companies or intermediaries; and,
2- Are active during the period of the study.
Hence, the study period includes 5 consecutive years from 2012 to 2016 for listed firms
on the Tehran Stock Exchange.
Concerning these limitations, a number of 129 firms were selected for testing the
hypotheses of the study.

3.2. Data collection method

The required data of the study are collected based on their types from different
resources. The information related to the study's literature and theoretical facts were
gathered from library resources, including Persian and Latin books and journals, and
Internet websites. The information related to firms (balance sheets and profit and loss
statements) is used as the research instrument.

The primary and raw information and data for hypothesis testing were collected using
the information bank of Tehran Stock Exchange, including Tadbir Pardaz and Rah Avard-



e Novin, and also the published reports of Tehran Stock Exchange via direct access (by
analyzing the released reports in Codal Website and manually collected data) to CDs and
also by referring to rdis.ir website and other necessary resources.

3.3. Data analysis method

The data analysis method is cross-sectional and year-by-year (panel data). In this
paper, the multivariate linear regression model is used for hypothesis testing. Descriptive
and inferential statistical methods are used for analyzing the obtained data. Hence, the
frequency distribution table is used for describing data. At the inferential level, the F-
Limer, Hausman test, normality test, and multivariate linear regression model are used
for hypothesis testing.

3.4. Research model

The following multivariate regression model is used for hypothesis testing:

Model (1)

A.Risk;, = piIntang;, + p,Bigl;, + f3Ln Asset;, + f,Lev;s + fsROA;;
+ BeLnVers;, + p;Loss; ¢ + PgNew Audit;; + &;;

Model (2)

A.Risk;, = pVAIC;, + B,Bigl;, + BsLn Asset;; + ByLev;; + fsROA;;
+ BelnVers;, + B;Loss; ¢ + PgNew Audit; s + €;,

Where

Intangible assets in the balance sheet (Intange): in this paper, intangible assets are
computed by dividing the balance sheet into the firm's total assets. Visvanatan (2017)
declared in his study that this ratio could be calculated via reported intangible assets in
the balance sheet divided by total assets and/or reported goodwill in the balance sheet
divided by total assets or intangible assets, except the reported goodwill in the balance
sheet divided by total assets.

Intellectual capital (VAIC): it is a group of knowledge properties specific to an
organization that is considered the organization's characteristics and leads significantly to
enhancing the organization's competitive status by increasing value to key shareholders
of that organization. Pulic presented value-added to intellectual capital efficiency to
measure the intellectual capital of firms. Pulic believed that intellectual capital consists
of three main components interacting with each other for value creation (Pulic, 2004).
The Pulic model is used to calculate and measure intellectual capital. To calculate the
intellectual capital, first, the value-added of the firm should be computed via the following
formula:

VA=0Out-IN=OP+EC+D+A

Where

VA: value-added

OUT: outputs

In: inputs

OP: operational earnings

EC: employee costs

D: depreciation of tangible assets

A: depreciation of intangible assets

After calculating the value-added of the firm, intellectual capital is computed via the
following formula, where intellectual capital is divided into three components:

VAIC = VAHC + VACE + STVA

Where

VAHC: value-added of human capital

VACE: value-added of applied capital
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STVA: value-added of structural capital
Each component of intellectual capital is calculated as follows:

Value-added of human capital:

VAHC = 2

HC
Where
VAHC: value-added of human capital
VA: value-added
HC: total expenditure of firm employees

Value-added to physical capital applied:
VACE = 2=

CE
Where
VACE: value-added of capital applied
VA: value-added
CE: book value of net tangible assets
The book value of net tangible assets is computed by subtracting total assets from
tangible assets

Added-value of structural capital

sC
STVA = VA

SC=VA —-HC

STVA: added value of structural capital

SC: structural capital

VA: value-added

HC: total expenditure of firm employees

Structural capital is computed by subtracting value-added from total employee costs.

A.Risk: audit risk which is equal to total accounts receivable and good inventory
divided by total assets;

Bigl: if the audit firm is an audit organization or Mofid Rahbar 1, otherwise, 0;

Lnasset: natural logarithm of firm assets;

Roa: the return of assets which is equal to net profit divided by total assets of the firm;

Lev: financial leverage, which is equal to total debts divided by total assets of the firm;

Lnvers: natural logarithm of firm inventory;

Mtb: book to the market value of equity;

Loss: firm loss which is equal to 1 if the firm under study is losing, otherwise, 0;

New audit: if the auditor is changed within the year under study 1, otherwise, 0.

4. Data analysis
4.1. Descriptive statistics

This section is concerned with the descriptive analysis of research data and presents
descriptive statistics for research variables. Descriptive statistics include a set of methods
for collecting, summarizing, classifying, and describing numerical facts. Descriptive
statistics indices presented in the Table include mean median, maximum, minimum,
standard deviation, and Jarque-Bera Test. The main central index expresses the
equilibrium and center of gravity, which is an appropriate index for showing data
centrality. Standard deviation is one of the most important dispersion parameters and a
criterion for the range of dispersion of observations from the mean. One of the main
functions of descriptive statistics Table is judging data normality or abnormality. Jarque-
Bera is a general test. Regarding the following Table, some variables of the study are



normal, and some are abnormal.

Table 1. Descriptive statistics of quantitative variables

. . No. of Total Standard . .
Sing Variable e | e || vt Minimum | Maximum
LnAuditFee | Audit fee 706 76050 | 1.8619 | 32453 | 14.3905
logarithm ' ' ' '
AuditRisk Audit risk 768 0.0691 0.1052 0.000 0.9979
Intangible
Intange assets ratio 768 0.2613 0.1796 0.000 0.8619
LnAsset Assets 768 142469 | 15265 | 105330 | 19.3743
logarithm ' ' ' '
LEV 'I:'”anc'a' 768 06113 | 02636 | 0.0902 4.0027
everage
Return on
ROA assets 767 0.0912 0.5835 -12.2733 2.6182
Inventory
LnVars logarithm 768 0.2418 0.1409 0.000 0.8836
. Intellectual
Vaic capital 768 1.5529 0.2893 -0.8400 5.6022
Market to
MTB book value 767 3.3270 8.3363 -114.4768 | 103.1528
Note: research database
Table 2. Descriptive statistics of qualitative variables
Sin Variable No. of Total Standard Number No
9 observation mean deviation of 1 '
LnAuditFee | Large auditor 768 0.2982 0.4578 229 539
sy Dummy
AuditRisk variable for loss 768 0.1328 0.3396 102 666
Dummy
Intange variable for 768 0.3464 0.4761 266 502
initial auditors

4.2. Unit root test

By evaluating all variables' unit-roots, they are at no unit root level (stationary). The

obtained LM statistic for each variable is reported in Table 3.

F-Limer test

To estimate the pattern, we should first analyze using the F test whether the data are
pooled or panel. This test's null hypothesis expresses that data are pooled, and hypothesis
1 declares that data are panel. After performing the F test, HO is rejected. The question is
that based on which models of fixed effects or random effects does the model is
analyzable, determined by the Hausman test. Regarding the pooled test results reported
in Table 4, the null hypothesis concerning the pooled data is ejected for both models at
99%. Hence, the model with panel data should be used for estimating the coefficients of

these five models.
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Table 3. The results of the Hadri unit root test

Variable Level | Variable | Level

LnAuditFee | 0.1785 | LnVars 0.1861
AuditRisk | 0.9220 | Vaic 0.2235
Intange 0.9998 | MTB 0.6540
LnAsset 0.2805 | Bigl 0.8749
LEV 0.7760 | Loss 0.2303
ROA 0.3895 | NewAudit | 0.8965

Note: the null hypothesis is the absence of unit root in variables. LM statistic is reported.
Resource: research findings

Table 4. F-Limer test

Calculated statistic | p-value
Model 1 4.43 0.0000***
Model 2 5.94 0.0011%**

Note: *** is a significant level of 99%; resource: research findings

Hausman test
Table 5 illustrates the results of this test. In this Table, the Hausman test statistic, based

2
on estimation for models 1 and 2, is equal to 57.38 and 25.96, which is larger than 4 the
table's value, so the null hypothesis is rejected. Hence, the model with fixed effects is
more appropriate.

Table 5. Hausman test

Calculated statistic | p-value
Model 1 57.38 0.0000***
Model 2 25.96 0.0011***

Note: *** is a significant level of 99%; resource: research findings

4.3. Inferential statistics
Model one estimation

The regression equation of model one is as follows:

Model (1)

Audit Risk;, = p,Intang; + B,Bigl;: + B3Ln Asset; + BsLev;, + fsROA;

+ peln Vers;, + B;Loss; + PgNew Audit; ; + €;;

Regarding the estimated regression, the intercept of this model is not significant. In
contrast, the impact of intangible assets variables, financial leverage, return on assets,
inventory logarithm, and a dummy variable for firm loss on audit risk is positive and
significant because its p-value is equal to 0.001, smaller than the significance level of
0.05 with a positive coefficient of 0.1283 which shows that there is a positive and
significant relationship between these two variables. In contrast, the effect of variables of
assets logarithm, dummy variable of large audit, and the initial auditor's dummy variable
on audit risk is negative and significant. It is worth mentioning that the descriptive power
of the model is 21.38 %.



Table 6. The results of model one estimation

Variable Coefficient | Standard deviation | T statistic | p-value
Constant 0.1680 0.0612 2.75 0.006
Vaic -0.0641 0.0172 -3.72 0.000
Bigl -0.0100 0.0044 2.25 0.025
LnAsset -0.0116 0.0048 -2.44 0.015
LEV 0.1070 0.0144 7.42 0.000
ROA 0.0044 0.0010 4.49 0.000
LnVars -0.0033 0.0010 -3.24 0.002
LOSS 0.1100 0.0340 3.24 0.002
NewAudit -0.0087 0.0043 -2.04 0.041
Number of obs. 767
Adj. R -squared 14.12

Resource: research findings

Model two estimation
The regression equation of model two is as follows:
Model (2)
Audit Risk;, = p,VAIC;; + p,Bigl;, + f3Ln Asset;, + f,Lev;s + PsROA; ¢
+ BeLnVers;, + B;Loss;; + BgNew Audit;; + &; ¢
In model 2, the variable of intellectual capital is an independent variable. The results
of the estimation of this model are depicted in Table 7.

Table 7. The results of model two estimation

Variable Coefficient | Standard deviation | T statistic | p-value
Constant 0.1680 0.0612 2.75 0.006
Vaic -0.0641 0.0172 -3.72 0.000
Bigl -0.0100 0.0044 2.35 0.025
LnAsset -0.0116 0.0048 -2.44 0.015
LEV 0.1070 0.0144 7.42 0.000
ROA 0.0044 0.0010 4.49 0.000
LnVars -0.0033 0.0010 -3.24 0.002
LOSS 0.1100 0.0340 3.24 0.002
NewAudit -0.0087 0.0043 -2.04 0.041
Number of obs. 767
Adj. R -squared 14.12

Resource: research findings

Regarding the estimated regression, an intercept of this model is 0.1680, which 99%
significant. In contrast, the impact of financial leverage variables, return of assets, and
virtual variable of firm loss on audit risk is positive and significant. This is while the
effect of intellectual capital variables, intangible assets ratio, assets logarithm, inventory
logarithm, dummy variable of large audit, and dummy variable of the initial auditor on
audit risk is negative and significant. The second hypothesis of the study states that a
significant relationship between intellectual capital and audit risk is accepted. This type
of relationship is negative. Its p-value is 0.000, smaller than the significance level of 0.05
with a negative coefficient of 0.064, which shows a negative and significant relationship
between intellectual capital and audit risk.

It is worth mentioning that the model's descriptive power is 14.12%, and virtual
variables of industry and year were also considered in both models, the coefficients of
which are not significant. By comparing the two models, we can say that the first model
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has priority over the second one. The first and second model calculated is 0.2138 and
0.1412%, so the first model has more descriptive power than the second one.

5. Conclusion

The present study is concerned about the relationship between intangible assets and
audit risk. The results of model testing show that a positive and significant relationship
exists between these two variables, which is in line with Zimreman and Negi (2016),
Viswanatan (2017), and Akhtardin et al. (2018) because an increase in intangible assets
increases the risk of not exploring the auditor which is equal to accepting higher risk from
auditor’s side. Hence, the auditor asks for a higher fee. Audit fee determines based on the
estimated risk of the auditor from an employer, competition in the market, and negotiation
between auditor and employer. When planning, the auditor should detect and estimate the
risk of significant deviation (including evaluating management qualification, ethical
mode of the organization, accounts capabilities, and significant deviation). These factors
contribute to the auditor's competency in exploring significant deviations in financial
statements, which is considered a significant risk for the audit firm. Auditors usually
collect more evidence to lower the risk of not exploring significant deviation. This would
cause an increase in audit costs. Such increased cost can be imposed on employers;
however, this issue is under the influence of competition limitations in the audit market
and bargaining power between auditor and employer (Simonic, 1980).

Moreover, the present study analyzed the relationship between intellectual capital and
audit risk. The hypothesis testing results show a negative and significant relationship
between intellectual capital and audit risk, which conforms with that of Zimreman and
Negi (2016), Viswanatan (2017). Akhtardin et al. (2018) declare a significant association
between intellectual capital and intangible assets and audit fees. As mentioned previously,
an increase in intellectual capital and intangible assets contributes to an acceptable range
of auditors' risks. Since auditing depends on the human workforce, they called “user,” the
more complicated employers' operation, the higher the need for an experienced and adroit
workforce and the higher the workforce's cost. Hence, to supply this cost increase, the
auditor asks for higher fees.

Another noteworthy factor in this paper is audit risk. Iranian auditors are negligible
about the concept of audit risk when making judgments for determining the fee, which
can be due to government dominance over the economy or governmental economy. It can
be said that those risks referred to as contributing components to audit risk in related
books are not evident in Iran. This occurs due to cultural weakness in responding and
asking and the presence of a governmental economy. There is almost no direct beneficiary
to reprimand the auditors for their probable errors and negligence. Therefore, we can
declare a negative and significant relationship between intellectual capital and intangible
assets and audit risk regarding the hypothesis testing. That is to say, audit risk becomes
relatively lower, along with an increase in intellectual capital and intangible assets due to
the firm's growth.
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The present study is concerned about the relationship between corporate governance
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1. Introduction

Earnings forecast by the management provides some information about the firm future.
One of the factors that should be considered in the earnings forecast is earnings volatility.
Sometimes, the managers' earnings smoothness prevents high earnings volatilities, so we
can say that earnings volatility is one of the useful resources of earnings forecast (Hundal,
2013).

Corporate governance is an essential part of the operational setting for running a
business firm. The studies on corporate governance created contradictory evidence. Some
irregularities can be solved by launching a reliable and effective evaluation system in the
firm (Seifzadeh et al., 2020). In the broad sense, corporate governance refers to decision-
making processes and structures in the organizational framework, aiming to balance
managers' and other beneficiaries' behaviors. Corporate governance is a prerequisite for
monitoring the firm's management, separating the economic firm from the owner, and
finally preserving investors' and other beneficiaries' rights (Salehi et al., 2020a). When
corporate governance is appropriate, we expect managers' behavior to align with
shareholders' interests. In other words, corporate governance leads to the decline of profit
and loss volatilities (Yau Man Ze-To, 2017).

Corporate governance encompasses various aspects of the firm, including the board
structure, ownership structure, control, institutional shareholders' presence (Lari
Dashtbayaz et al., 2020), compensation plans for managers and employees, capital
structure, market competition, product competition, etc. Hence, based on the criteria
above, different indices will be created for corporate governance. These indices include
about 20-100 criteria from corporate governance mechanisms and depend on each
country's economic, social, and cultural context. For example, the indices that covered
most of the mechanisms of corporate governance in Europe and England were created by
Bauer et al. (2004), Drobetz et al. (2004) in Germany, and Compers et al. (2010) in the
U.S. These indices are used for measuring the rank of corporate governance. In this study,
the topic of corporate governance is considered by using seven major factors of
institutional shareholders’ ownership percentage, major shareholders’ ownership
percentage, the percentage of unbounded members of the board, CEO duality, CEO
education, CEO financial expertise, and CEO industry specialization(Salehi et al., 2020b)
and this study aims to realize whether the external factors can lower the range of
instability (volatility) of profit and loss components or not, for which two main theories
of information asymmetry and agency theory have been used (Diallo, 2017).

The mechanisms of corporate governance, including institutional shareholders’
ownership percentage, major sharcholders’ ownership percentage, the percentage of
unbounded members of the board, CEO duality, CEO education, and CEO financial
expertise, contribute significantly to eliminating information asymmetry the agency costs.

An appropriate corporate governance system can help the firms gain investors' trust
and encourage them to invest (Black et al., 2006). According to the conducted empirical
studies, the effective incorporation of this system's principles would enhance financial
performance (reduce the firm's performance volatility) and increase the firm value.
Moreover, corporate governance provides a framework to ensure the financial suppliers
will earn an attractive return on their investment (Sloan, 2001). On the other hand,
corporate governance can contribute to the firm through supervisory mechanisms and
motivational incentives. Further, effective corporate governance can control and decrease
managers' self-interest behavior, which leads to the transfer of wealth toward them.

On the other hand, given the influential corporate governance, we can create managers'
required motivation to maximize the firm value toward shareholders' interests. Hence,
these scholars claim that an effective corporate governance system would enhance the
information transparency and lower the information asymmetry, and this would
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strengthen the efficiency of the capital market, such that it is expected from earnings
volatility and decreased loss to cause the creation of an attractive and safe market for new
investors. They also declare that a corporate governance system provides excellent
profitable opportunities for the existing investors and would lead to the development of
liquidity, market depth, price transparency, and productivity and social welfare (Mama,
2018). Thus, according to the facts above, the present study attempts to assess the
relationship between corporate governance and the volatility of profit and loss
components. In other words, this study tries to figure out whether corporate governance
quality contributes to the volatility of profit and loss components or not. Studies on
corporate governance and instability (volatility) of profit and loss components are vital
for three reasons: 1. There are limited studies in this field, 2. The instability (volatility)
of profit and loss components in Iran is generally high due to adverse economic conditions
and the recession of Iranian industries (which are exacerbated by Western countries'
economic sanctions). Hence, firms seek to increase corporate governance quality to
minimize the instability (volatility) of their profit and loss components, and 3.
Understanding the contributing factors to the instability (volatility) of profit and loss
components maintains shareholders' interests. It causes the firm's growth and
flourishment and finally increases the profitability and satisfaction of shareholders.
Hence, limited studies are conducted in Iran to identify the contributing factors to the
instability (volatility) of profit and loss components.

2. Theoretical issues
2.1. Corporate governance

Corporate governance is a set of responsibilities and methods applied by the board and
bounded managers to determine the strategic path to ensure the objectives, risk control,
and wise consumption of resources (Chung and Hsiang, 2007). Corporate governance is
not related to the firm's operation but about managing the economic firm, supervising,
and controlling executive managers' behavior and responsiveness to all beneficiaries.
Corporate governance has various structures, and different criteria can be used for its
measurement. This study has considered the topic of corporate governance by using seven
major factors of ownership percentage of institutional shareholders, the ownership
percentage of major shareholders, the percentage of unbound board members, CEO
duality, CEO education, CEO financial expertise, and CEO industry specialization
(Duppati et al., 2017).

2.2. Net profit

Accounting profit measures a business firm's performance and indicates business
activities and the manner of value creation by economic firms. Net profit in business is
the input or earnings of an institute during an accounting period, which is calculated by
subtracting the operational costs and tax on income. To put it simply, if the firm's
operational costs and tax are subtracted from a certain period, for example, a fiscal year,
the calculated figure indicates the firm's net profit from that firm's income. The positivity
or negativity of this figure is directly associated with firm performance. Moreover, net
profit's positivity would lead to the growth of stock value and finally, the equity.

2.3. Profit and loss volatility

Higher volatility occurs with a higher risk, and it is under the influence of various
factors. On the other hand, there is a strong relationship between earnings volatility and
future earnings predictability. The earnings predictability is one of the qualitative and
time-series characteristics of the earnings. It is defined as the capability of current profits
in predicting future long-term and short-term profits. The economic and accounting



factors are among those elements that influence the relationship between volatility and
earnings predictability (Brzel and Dang, 2008).

3. Hypothesis development

Earnings volatility is one of the time-series features of earnings quality under the
influence of various factors. Higher volatility would lead to a higher risk. Two main
reasons for earnings volatility are economic factors, including the fluctuations of the
currency rate, the changes that come from the reassessment of properties, changes that
occurred due to bank facilities' rate, and firms' accounting methods in the economic
setting. One contributing factor to the amount of volatility of profit and loss components
is the corporate governance structure. Corporate governance is a SUpervisory process to
ensure that the firm manager is working in line with shareholders' interests (Eika et al.,
2014). The mechanisms of corporate governance are classified into two groups outside
the organization and inside the organization. Those mechanisms inside the organization
refer to institutional shareholders, ownership of major shareholders, the board
independence, CEO duality, the education of the board members, financial expertise of
the board members, CEO education, CEO financial expertise, and the like and
mechanisms outside the organization include all rules, regulations, and requirements the
organization must apply in its operation and structure, like those rules related to the
financial structure of the firm and manner of management compensation and incentives
(Azibi et al., 2011). We predict that an appropriate corporate governance system will
increase information transparency, lower the information asymmetry, and enhance capital
market efficiency. We expect decreased earnings instability and loss and an attractive and
reliable market for new investors. The corporate governance system's presence provides
some useful profitability opportunities for existing investors. It would lead to the growth
of liquidity, market depth, price transparency, and finally, productivity and social welfare
enhancement (Mama, 2018). Hence, the following studies are carried out in this field:

Bealsey (2010) declares that the board's independence and the audit committee's
perseverance (number of sessions) positively and significantly affect the audit fee.
Dhaliwal et al. (2016) point out that concentrated ownership and the board composition
for management supervision are two suitable alternatives for one another and also
concluded that there is a relationship between the board composition (CEO independence
and duality) and audit fee. Azibi et al. (2011) perceived that the board size, foreign
managers, and the average age of managers and CEO duality have a negative effect on
the performance. This occurs while the number of committee members and the type of
auditor has a positive effect. Brzel and Dang (2008) argue that there is no significant
relationship between most corporate governance system variables and audit fees. There
IS a negative and significant relationship between audit committee independence and
audit fee. Bathala et al. (2015) posit that corporate governance is weaker for firms that
disclose individuals' transactions, including selling or buying properties, goods, and
services. Chung and Hsiang (2007) declare that corporate governance will enhance and
increase research and development investment. Gupta et al. (2018) discovered that
countries with strong corporate governance have a lower capital cost. These results reveal
that establishing a corporate governance system would lead to financial development.
Paniagua et al. (2018) state a positive and significant relationship between corporate
governance and financial performance. This study's findings show that board
independence positively impacts the relationship between corporate governance and
financial performance. Kieschnick and Moussawi (2018) argue that there is no
relationship between firm age and firm governance. The findings of this study show a
positive relationship between firm age and debt ratio. Lgbal et al. (2019) demonstrate that
a strong corporate governance system will enhance financial performance. Given the facts
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above, the hypotheses of the study are as follows:

Hi: There is a significant relationship between the ownership percentage of
institutional shareholders and the volatility of profit and loss statements.

H>: There is a significant relationship between the ownership percentage of major
shareholders and volatility of profit and loss.

Has: there is a significant relationship between board independence and volatility of
profit and loss statement.

Ha: There is a significant relationship between CEO duality and volatility of profit and
loss statement.

Hs: There is a significant relationship between CEO education and volatility of profit
and loss statement.

He: There is a significant relationship between CEO financial expertise and volatility
of profit and loss statement.

H7: There is a significant relationship between CEO industry specialization and
volatility of profit and loss statement.

4. Research methodology
4.1. The population under study

The present study's statistical population is all listed firms on the Tehran Stock
Exchange during 2012-2017.

The systematic elimination method is used for sampling, and finally, after applying the
following conditions, the statistical sample of the study will be selected:

1. The financial yearend of the firms should be set on March 20, and firms should
have no change in their financial period;

2. Firms should be active constantly during the period of the study, and their
shares should be transacted (no more than 6 months of transaction halt is
accepted);

3. Firms should present the required financial information during the period of
the study; and,

4. Firms should not be affiliated with investment companies, banks, insurance,
and financial intermediaries.

The required primary and raw information and data for hypothesis testing were
collected using the databank related to the Tehran Stock Exchange, including Tadbir
Pardaz and Rah Avard-e Novin and also the published reports of Tehran Stock Exchange
via direct access (by analyzing the disclosed reports in the Codal Website and then manual
collection) to the CDs provided by the Tehran Stock Exchange and also the information
of rdis.ir website and other necessary resources.

4.2. Data analysis method

In this paper, the multivariate linear regression method is used for testing the
hypotheses. Descriptive and inferential statistical methods are used for data analysis.
Such that frequency distribution is used for describing the data, and at the inferential level,
to test the research hypotheses, F-Limer, Hausman, normality, and multivariate linear
regression tests were employed.

4.3. Research model

In this study, according to the study of Duppati et al. (2017), the following multivariate
linear regression model is used based on the panel data:
Model (1)



SANIru,, = Bo + B1INS;; + B MA];y + BsIndepent; + By Duality;;
+fsCEOEducation;; + BcCEOExpertise;; + ,CEOIndustry;;
+BsMTB; + BoROA; + B10CF Oy + B11LEVy + B12SIZE;,
+£13AGE;; + f14Restatment;, + B15sROT; + f1¢BoardChange;,
+L17MT;; + BigBintery + [19BCO; + Bo0B.OWNER;; + €i¢

Where the operational definition of variables is as follows:

Dependent variable and its calculation method
1- Profit and loss volatility (SDNI_TAA): in this paper, the standard deviation of net

profit to mean total properties within the 5 previous years is used as the criterion for
measuring volatility or instability of net profit (Barbedo et al., 2007).

2- Independent variable and its calculation method

3- Ownership percentage of institutional shareholders (INSi): is the ownership
percentage of shares available to institutional shareholders, including investment
companies, banks, leasing, retirement funds (Guvenen et al., 2014).

4- Ownership percentage of major shareholders (MAJir): is total ownerships more than
10 percent of the firm i in the year t (Duppati et al., 2017). In Iran, there is no special
necessity for the disclosure of major ownerships. However, based on Declaration 131
of the Board of Financial Accounting Standards, if the ownership percentage of a
shareholder is 10 percent or more of a total 10 percent of the structure firm ownership,
these owners will be named the major shareholders (controllers).

5- The board independence (independent): the board independence is equal to the
number of unbounded members of the board to total board members of the board of
the firm i in the year t (Zafar et al., 2014).

6- CEO duality of the firm (Dualityit): a virtual variable that if the firm manager is the
director of the board (duality will be created) 1, otherwise, 0 will be assigned (Chen
et al., 2010).

7- CEO education (CEOEducationit): a dummy variable that if the CEO has a master’s,
Ph.D., or higher degree 1; otherwise, 0 will be assigned (Duppati et al., 2017).

8- CEO financial expertise (CEOExpertiseir): a dummy variable if the CEO has a degree
in accounting or finance 1; otherwise, O will be assigned (Gupta et al., 2018).

9- CEO industry specialization (CEOIndustryit): a dummy variable that if the firm CEO
has a specialization in industry 1, otherwise, 0 will be assigned.

Control variable and its calculation method

Firm growth (MTBIt): is equal to the market value to book value of equity and growth
measurement criterion of the firm.

Return on assets (ROAI): is a variable for performance measurement, which is equal
to net profit to the market value of assets (market value of assets is equal to book value
of debts plus the market value of equity) (Sloan, 2001).

Operational cash flow (CFOs): is equal to operational cash flow to book value of
assets.

Financial leverage (LEVi): is equal to the book value of debts to the book value of
assets (Duppati et al., 2017).

Firm size (SIZEi): is equal to the natural logarithm of the book value of firm assets
(Selik et al., 2012).

Firm age (AGEj): is equal to the natural logarithm of firm age from the establishment
date.

Financial restatement (Restatement;): is a virtual variable that if the firm i in the year
t restated its financial statements 1; otherwise, 0 will be assigned.

Return on equity (ROTi): is equal to net profit to book value of equity.

Change in the board members (BoardChangeit): is a virtual variable that if in the firm
i in the year t at least one of the members has changed 1; otherwise, 0 will be assigned

Iranian
Journal of

Accounting,
Auditing &

Finance

54



The
Relationship
between
Corporate
Governance

and

Volatility of
Profit and
Loss
Components

55

(Duppati et al., 2017).

CEO tenure (MTi): is equal to the number of years the CEO is the manager of the firm
i.

Membership in the board of other firms (Binterit): is a virtual variable that if at least
one of the board members is at the same the member of another firm 1; otherwise, 0 will
be assigned. Information related to this variable will be extracted from the firm's activity
report (Mama, 2018).

Board compensation (BCOi): is equal to the board compensation to net sales.
Compensation is extracted from the assembly report (Diallo, 2017).

Stock ownership of the board (B.OWNER): is equal to the ownership percentage of
stock available to the board members (Huang et al., 2016).

5. Results and analysis
5.1. Descriptive statistics

The results of the descriptive statistics of research variables are depicted in Table 1.
Mean is the most significant central index, which shows the balance point and center of
gravity of distribution and is an appropriate index for showing the centrality of data. The
mean of the variable of ownership percentage of institutional shareholders is almost
0.601. The median is 0.723, minimum 0.000, and maximum 0.990 with a standard
deviation of about 0.334. This suggests that the range of institutional ownership in the
firms under study is almost 60%. The mean of the major ownership percentage variable
is almost 0.687, median 0.741, minimum 0.000, and maximum 0.981 with a standard
deviation of about 0.222. This shows that the range of major ownership (more than 10%)
in the study firms is 68%. The percentage of unbounded board members is almost 0.732,
median 0.800, with a minimum of about 0 and a maximum of 1 with a standard deviation
of about 0.172, which shows that the number of unbounded is about 73%, total board
members.

Table 1. Descriptive statistics of quantitative variables of the study

Variable Mean | Median 323 Min. | Max.

The volatility of profit and loss (SDNI_Tait) 0.762 0.115 1.573 0.001 | 6.050
Ownership percentage(Ic;\fjgr;ts)tltutlonal shareholders 0601 0.723 0.334 0.000 | 0990
Ownership percentage of major shareholders (MAJit) 0.687 0.741 0.222 0.000 | 0.981
The board independence (Independentit) 0.732 0.800 0.172 0.000 | 1.000

Firm growth(MTBit) 3.443 2.840 2.066 0.978 | 8.501

Return on assets(ROAIt) 0.183 0.067 0.236 -0.148 | 0.590

Operational cash flow to property (CFOit) 0.129 0.125 0.168 -0.710 | 0.923
Financial leverage (LEVit) 0.593 0.597 0.197 0.144 | 0.934

Firm size (SIZEit) 14.200 | 13.882 1.517 10.532 | 19.149

Firm age (AGEit) 6.038 7.238 1.713 2.639 | 7.240

Return on equity (ROTit) 0.272 0.258 0.253 -0.223 | 0.694

CEO tenure (MTit) 3.345 2.000 2.586 1.000 | 13.000

Managerial compensation to net profit (BCOit) 0.001 0.0005 0.003 0.000 | 0.066
Ownership percentage of the board stock (BOWNERIt) | 0.214 0.012 0.287 0.000 | 0.954

According to Table 1, the mean market value to book value of equity is about 3.443,
and its median is about 2.840. The amount of standard deviation is 2.066, the minimum
and maximum values are 0.978 and 8.501, respectively. This indicates that the amount of
market value of equity is, on average, about 2.4 times more than the book value. The
mean of the variable of return of assets is about 0.183, with a median of about 0.067. The
standard deviation value is 0.236, the minimum and maximum values are -0.148 and



0.590, respectively. The mean of the variable of operational cash flow to book value of
assets is about 0.129, with a median of about 0.125. Its standard deviation is about 0.168
with minimum and maximum values of -0.710 and 0.923. This indicates that the amount
of firms' operational cash is about 95% of the book value of assets on average.

According to Table 1, the mean managerial compensation to sales is about 0.001, with a median
of about 0.0005. Its standard deviation is 0.003, and the minimum and maximum values are 0
and 0.066, respectively. This shows that the amount of managerial compensation is, on average,
about 1% of net profit. The mean of the variable of ownership percentage of the CEO is about
0.214, with a median of about 0.012. Its standard deviation is 0.287, the minimum and
maximum values are 0 and 0.954, respectively, so the range of managerial ownership in the firm

is about 21%.
Table 2. Descriptive statistics of qualitative variables of the study
. . Absolute Frequenc

Variable Condition q y

frequency percentage
1 = with duality 159 25%
CEO duality (Dualityit) 0 = with no duality 486 75%
Total 645 100%
1 = with education 277 63%
CEO education (CEOEducation) 0 = with no education 368 57%
Total 645 100%
. . - 1= v;/;(thefrltr;:\enual 147 77%

CEO financial expertise T thpno ot
(CEOEXxpertise) expertise 495 23%
Total 645 100%
1 = with specialization 239 27%
CEO industry specialization 0 = with no 406 63%
ysp specialization
Total 645 100%
. . 1 = with restatement 531 82%
Financial restate_ment 0 = with no 114 18%
(Restatementit) restatement

Total 645 100%
: 1 = with change 186 29%
Change in board m?mbers 0 = with no change 459 71%
(BoardChangeit) Total 645 10%
P 1 = with members 177 27%
Membershlp in th_e boa_lrd of other 3 = with o members T =
firms (Binterit) Total 645 100%

Table 2 shows the results of the qualitative variables. The percentage of relative
frequency for the variable of CEO duality is about 75%. This is indicative of the presence
of CEO duality in 75% of firms under study. Moreover, the percentage of relative
frequency for the variable of CEO education is about 63%, which shows about 63% of
managers in the firms under study have a master’s degree or higher. The percentage of
relative frequency for the variable of CEO specialization is about 77%, which shows
about 77% of managers in the firms under study have a finance certificate.

5.2. Inferential statistics

The appropriate model is selected among simple linear regression, simple linear
regression with the time factor, fixed effects panel method, random effects panel method,
pooled data panel method, adjusted regression (EGLS). After model fitting, the estimated
coefficients and their significance will be reported.

Unit root test (variables durability)

In time-series data, some tests like Dicky-Fuller and adjusted Dicky-Fuller will be used
for analyzing the durability of variables (unit root test). However, as for the panel data,
such tests cannot be used for analyzing the durability of variables, but a kind of
cumulative durability of variables should be examined. Hence, the tests of Im, Pesaran,
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The and Shin should be used. According to this test, the level of significance should be less

Relationship than 5%. In this paper, model (1), which is presented in section 3, will be used to test the
between research hypotheses. As shown in Table 4, the level of significance and related t statistic
Corporate . .. . \ .
Governance to the study variables indicates the research variables' durability.
and
go'?ﬁt'“ty 0; Table 3. The results of the test of Im, Pesaran, and Shin
ngs' an Variable | T statistic | Sig.
SDNI_Tait -6.6408 0.0000
Components INSit -7.4701 0.0000
MAJit -10.093 0.0000
Indepentit -12.849 0.0000
Dualityit -12.188 0.0000
CEOEducationit -10.464 0.0000
CEOEXxpertiseit -12.252 0.0000
57 CEOIndustryit -10.362 0.0000
MTBiIt -13.876 0.0000
ROAIt -9.3108 0.0000
CFOit -13.335 0.0000
LEVit -10.929 0.0000
SIZEit -7.8284 0.0000
AGEit -2.7747 0.0000
Restatmentit -16.768 0.0000
ROTit -15.161 0.0000
BoardChangeit -26.765 0.0000
MTit -13.341 0.0000
Binterit -15.667 0.0000
BCOit -14.694 0.0000
B.OWNERIt -12.405 0.0000

5.3. Analyzing the autocorrelation of research variables

The panel method should be examined for using the panel methods of the basic
hypothesis. The condition for using the panel method is that the model residuals have not
autocorrelation.

Table 4. Breusch-Godfrey test

. Chi-square P-
Null hypothesis (H0) statistic value Result
Serial autocorre_latlon does not 1851 0.224 HO is accepted, and H1 is
exist rejected

Provided that the model residuals have autocorrelation, the panel method cannot be
used, and the adjusted panel method should be employed. The adjusted panel methods
have no basic hypothesis, and the R? coefficient will not be reported for them. The
Breusch-Godfrey test is used for examining the autocorrelation of model errors, the null
hypothesis of which indicates that there is no autocorrelation among model errors, and
there is an autocorrelation among errors in the opposite hypothesis. The results of this test
are depicted in Table 4, which shows that there is no autocorrelation problem in the
research model.

Test of collinearity of research variables
Table 5. The result of the collinearity test among variables using the VIF test
Variable VIF

INSit 2.025366
MAJit 1.634802
Indepentit 1.102096
Dualityit 1.056701

CEOEducationit | 1.143841
CEOEXxpertiseit | 1.169176
CEOIndustryit | 1.357756

MTBIt 1.271993
ROAIt 2.349639
CFOit 1.342081




LEVit 1.825078
SIZEit 1.929391
AGEit 1.156083
Restatmentit 1.066910
ROTit 1.532211
BoardChangeit | 1.551879
MTit 1.786334
Binterit 1.080074
BCOit 1.235277
B.OWNERIt 1.200789

Practical experiences show that if the variance inflation factor (VIF) is larger than 5, a
probable risk exists. If it is larger than 10, serious risk should be considered, and this
shows the regression coefficients were not estimated rigidly due to multivariate
collinearity. When the dispersion is close to 0, there is a high multi-linearity correlation,
and the standard deviation of the regression is inflated. Table 5 illustrates the results of
the variance inflation factor for the research models. As can be seen, the variance inflation
factor of all variables is less than 5. It shows no collinearity problem, so this classic
regression hypothesis (lack of collinearity among independent variables of the study) is
accepted.

Variance heterogeneity test

One of the tests for examining the variance heterogeneity is the White test. According
to the results of Table 6, since the level of significance is less than 5%, there is variance
heterogeneity. The adjusted regression method should be used in the research model to
solve the problem of variance heterogeneity. This method is also used in this paper.

Table 6. The results of the White test

. F Level of
Null hypothesis (H0) statistic significance Result
Serial autocorrelation H1 is accepted, and HO is rejected.
. 3.604 0.000 . . .
does not exist So there is no variance heterogeneity

F-Limer (Chow) and Hausman test

The F-Limer test shows that at a 5% error level, between panel regression method and
pooling method, the pooling regression method should be used (p<001.0)

Table 7. F-Limer test

. F Level of
Nl i eeiiness (r1t) statistic significance el
Panel method is prioritized to HO is rejected. (pooling
the pooling method 384.16 0.000 method is better)

Now, the most appropriate model should be selected between fixed effects and
random-effects models. If the significance level is less than 5%, the fixed effects method,
and if it is more than 5%, the random effects method is prioritized.

Table 8. Hausman test

F Level of

Null hypothesis (HO) - S—— Result
statistic significance
Use of panel with random effects is HO is rejected. (fixed
prioritized to the fixed effects 23.304 0.000 effects method is
method better)

Provided that in the Hausman test (Table 8), the significance level is less than 5%, the

Iranian
Journal of

Accounting,
Auditing &

Finance

58



The
Relationship
between
Corporate
Governance
and
Volatility
Profit

Loss
Components

59

of

and

fixed effects method is prioritized. Given the obtained results from the Hausman test,

since the level of significance is less than 5%, the panel with fixed effects is more
appropriate for the model of the study.

5.4. Analyzing the results of the hypotheses of the study

Table 9. The results of the research hypothesis

SDNI_TAi:= Bot+ B1INSit + B2 MAJi: + BsIndepenti; + B4 Dualityi: + ps CEOEducationi + Be
CEOEXxpertisei: + 7 CEOIndustryi: +ps MTBi: + g ROAi; + Bio CFOit+ P11 LEVit +P12 SIZEj
+ P13 AGE; + P14 Restatment;; + Bi1s ROTii + B1s BoardChangeii+ P17 MTic+ Bis Binteri +Pao
BCOi:+ [320 B.OWNER;: +<it
Dependent variable: volatility of profit and loss (SDNI_TA)
Variable Coefficient | Std. dev. T statistic . Le_v_e | of VIF
significance
Fixed value -1.645850 0.187583 -8.774003 0.0000 -
INSIt 0.039703 0.033056 1.201088 0.2302 2.025366
MAJit -0.207619 0.051930 -3.998027 0.0001 1.634802
Indepenti 0.218481 0.050217 4.350761 0.0000 1.102096
Dualityit 0.028655 0.020484 1.398872 0.1623 1.056701
CEOEducationi 0.109777 0.021677 5.064219 0.0000 1.143841
CEOEXxpertiseit 0.198141 0.034608 5.725315 0.0000 1.169176
CEOIndustryi 0.039251 0.018230 2.153069 0.0317 1.357756
MTBit 0.015191 0.004665 3.256296 0.0012 1.271993
ROA 1.239581 0.119789 10.34800 0.0000 2.349639
CFOj 0.161218 0.068398 2.357044 0.0187 1.342081
EVit -0.528377 0.074586 -7.084134 0.0000 1.825078
SIZEj 0.130684 0.014380 9.087871 0.0000 1.929391
AGEj 0.016292 0.006258 2.603315 0.0095 1.156083
Restatmenti; -0.011708 0.017876 -0.654935 0.5128 1.066910
ROT -0.230149 0.039217 -5.868551 0.0000 1.532211
BoardChangeit 0.018601 0.019250 0.966263 0.3343 1.551879
MTic 0.008839 0.004483 1.971592 0.0491 1.786334
Binteri 0.020261 0.020443 0.991101 0.3220 1.080074
BCOx 1.073708 1.230503 0.872576 0.3832 1.235277
B.OWNER;; -0.042874 0.029743 -1.441469 0.1500 1.200789
The adjusted
coefficient of 0.368944 F statistic 19.82558
determination
Durbin-Watson 1.837498 Level of 0.000000
statistic significance

In Table 9, the coefficient of the variable of ownership percentage of institutional
shareholders (INSit) is equal to 0.039, and the t statistic is 1.201. Given the significance
level (0.230), no observation is evident between independent and dependent variables.
This result shows no significant relationship between the ownership percentage of
institutional shareholders and the volatility of profit and loss, so the first hypothesis is
rejected.

The study's second hypothesis declares a significant relationship between the
ownership percentage of major shareholders and volatility of profit and loss. In Table 9,
the coefficient of the variable of ownership percentage of major shareholders (MAJit) is
equal to -0.207, and the t statistic is -3.998. This result shows a negative and significant
relationship between ownership concentration and volatility of profit and loss. In other
words, earnings volatility is lower in companies where the range of ownership of more
than 10% is higher, so the second hypothesis is accepted negatively.

The study's third hypothesis declares a significant relationship between board



independence and volatility of profit and loss. In Table 9, the coefficient of the variable
of board independence (Indepentit) is equal to 0.218. T statistic is 4.350, which is
significant at (0.000) level, and since it is less than the prediction error (5%), the
significance of the independent variable is confirmed at more than 95% confidence level.
This result shows a positive and significant relationship between board independence and
volatility of profit and loss. In other words, the volatility of profit and loss components is
higher in companies where the number of independent members of the board is higher,
so the third hypothesis is accepted positively.

The study's fourth hypothesis declares a significant relationship between CEO duality
and volatility of profit and loss. In Table 9, the variable of CEO duality (Dualityit) is
equal to 0.109. The t statistic is 1.398 that, given the significance level (0.162), no
observation is evident between independent and dependent variables. This result shows
no significant relationship between CEO duality and volatility of profit and loss, so the
fourth hypothesis is rejected.

The study's fifth hypothesis declares a significant relationship between CEO education
and volatility of profit and loss. In Table 9, the coefficient of the variable of CEO
education (CEOEducationit) is equal to 0.109. T statistic is 5.064, which is significant at
(0.000) level, and since it is less than the prediction error (5%), the significance of the
independent variable is confirmed at more than 95% confidence level. This result shows
a positive and significant relationship between CEO education and volatility of profit and
loss. In other words, the volatility of profit and loss components is higher in companies
where the CEO has a master’s degree, so the fifth hypothesis is accepted positively.

The study's sixth hypothesis declares a significant relationship between CEO financial
expertise and profit volatility and loss. In Table 9, the coefficient of the variable of CEO
financial expertise (CEOEXxpertiseit) is equal to 0.198, and the t statistic is 5.725, which
is significant at (0.000) level. Since it is less than the prediction error (5%), the
independent variable's significance is confirmed at more than 95% confidence level. This
result shows a positive and significant relationship between CEO financial expertise and
volatility of profit and loss. In other words, the volatility of profit and loss components is
higher in companies where the CEO has a certificate in finance or accounting, so the sixth
hypothesis is accepted positively.

In Table 9, the coefficient of the variable of CEO industry specialization
(CEOIndustryit) is equal to 0.039, and the t statistic is 2.53, which is significant at (0.031)
level. Since it is less than the prediction error (5%), the independent variable's
significance is confirmed at more than 95% confidence level. This result shows a positive
and significant relationship between CEO industry specialization and volatility of profit
and loss. In other words, the volatility of profit and loss components is higher in
companies where the CEO has a specialization in the industry, so the seventh hypothesis
is accepted positively.

The results of control variables of the study also show that there is a positive and
significant relationship between the variables of firm growth (MTB), return on assets
(ROA), operational cash flow (CFO), firm size (SIZE), firm age (AGE), CEO tenure
(MT), and volatility of profit and loss (SDNI_TA). Moreover, the results show a negative
and significant relationship between financial leverage (LEV) and return on equity (ROT)
and profit and loss volatility. The study results show no significant relationship between
other control variables and volatility of profit and loss. Besides, the F statistic (Fisher)
and the level of significance of (0.000) indicate the model's significance.

6. Conclusion
This paper's findings show no relationship between the firm's institutional
shareholders' ownership percentage and the volatility of profit and loss, indicating no
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significant relationship between these two variables. This result is in contrast with that of
Duppati et al. (2017). Moreover, the present study is concerned about the relationship
between the ownership percentage of major shareholders and volatility of profit and loss.
This study suggests a negative and significant relationship between ownership
concentration and volatility of profit and loss. In other words, earnings volatility is lower
in firms with more than 10% of ownership. This finding is in contrast with the results of
Duppati et al. (2017).

On the other hand, the present study analyzes the relationship between board
independence and profit and loss volatility. The study's findings show a positive and
significant relationship between board independence and profit and loss volatility. In
other words, the volatility of profit and loss is higher in companies where the number of
independent members is higher. This result is in line with that of Duppati et al. (2017).
Moreover, the present study assesses the relationship between CEO duality and volatility
of profit and loss. The results of hypothesis testing show that there is no significant
relationship between these two variables. This result reveals no meaningful relationship
between CEO duality and volatility of profit and loss, which contrasts with that of Duppati
et al. (2017). This study also evaluates the relationship between CEO education and
volatility of profit and loss, showing a positive and significant relationship between CEO
education and volatility of profit and loss. In other words, in companies where the CEO
has a master’s degree, the volatility of profit and loss is higher. This result is in line with
that of Duppati et al. (2017). This paper also investigates the relationship between CEO
financial expertise and volatility of profit and loss. The hypothesis testing results
demonstrate a positive and significant relationship between CEO financial expertise and
profit volatility and loss. In other words, in companies where the CEO has a finance or
accounting certificate, the volatility of profit and loss is higher. This result conforms with
that of Duppati et al. (2017).

On the other hand, this study assesses the relationship between CEO industry
specialization and volatility of profit and loss and found a positive and significant
relationship between these two variables. In other words, the volatility of profit and loss
is higher in firms where the CEO has a specialization in the industry. This finding is in
line with that of Duppati et al. (2017).
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1. Introduction

Pricing audit services is one of the favorite subjects of most audit researchers, and
there have been many studies in this area. Some researchers argue that business and audit
risks affect audit fees and higher risk related to higher fees (Lyon & Mabher, 2005). The
empirical evidence suggests that auditors consider firms' managers' characteristics for
estimating audit and business risk. Kim et al. (2015) and Wysocki (2010) found that
auditors consider stock options (like bonus shares) for managers in increasing audit risk.
As a result, they may manipulate decisions related to pricing. Hribar et al. (2012) found
that selfish CEOs provide more aggressive reports, which causes auditors to increase their
audit fees. Other managers' characteristics are related to audit fees, including Narcissism
(Johnson et al., 2012; Judd et al., 2015), Sex (Huang et al., 2014), tenure, and financial
knowledge (Lari Dasht Bayaz & Oradi, 2017). Generally, the current literature shows that
auditors consider managers' effective characteristics in financial reporting quality as a
criterion for determining audit fees.

With the increasing complexity of corporate operations, on the other hand, the amount
of managerial remuneration would be increased. This increase results from the increased
complexity of financial reporting systems. When a firm's operations are vast and complex,
the financial reporting process's demand for monitoring would be increased.
Consequently, these firms need more audit services and pay higher audit fees (Wysocki,
2010). It can be said that the amount of a manager's pay may affect management
investment decisions influencing risk. Risk can be restricted based on the remuneration
paid to managers (Calex et al., 2006). Due to a severe decrease in the manager's payment,
the operational risk, earnings management, and audit risk would be increased in return.
As a result, auditors demand higher audit fees.

Auditor service quality is also affected by accepting the recommended auditor fees
(Baradaran Hassanzadeh et al., 2016). Public Company Accounting Oversight Board
(2015) states that audit quality and audit fees directly correlate. Therefore, this study's
main goal is to examine the impact of severe managerial remuneration cuts on audit fees
by considering the moderating role of audit quality in companies listed on the Tehran
stock exchange.

2. Research background

The audit fee structure is a suitable subject for research in audit background. The audit
aims to give credit to financial reporting and build trust in the users of financial
statements. On the contrary, an auditor's economic interests are provided by fees (Sajadi
et al., 2015). Getting acquainted with effective factors on audit fees is very important for
auditors, employers, and people seeking to make policy and legitimacy in the audit
profession (Nikbakht & Tanani, 2010). This issue was highlighted in recent years in our
country, especially after establishing the Iranian Association of Certified Public
Accountants. The audit labor market monopoly has been broken, and severe competition
has formed between the auditors (Rajabi & Mohammadi, 2008). In this condition, a
successful auditor is the one who can provide the best estimation about his/her fees
regarding the common characteristics of a case to not only keep the high audit quality but
also do it with low cost (Nikbakht & Tanani, 2010).

Griffin et al. (2011) consider audit fees the most important aspect of audit quality
control and management. Audit service fees is a necessity for ensuring audit quality.
Although higher audit fees always do not mean higher audit cost with higher quality, audit
institutions receive the standard charge for their duties. Naturally, their fees are higher
than those charges.

Researchers tried to measure the relationship between audit quality and audit fees
regarding the importance of the subject. Among them, Palmrose (1986) found a direct
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relationship between audit quality and audit fees (Nikbakht et al., 2016). Darogheh
Hazrati & Pahlavan (2012) examined the relationship between audit quality and audit
fees. The results showed that there is a direct and significant relationship between audit
quality and audit fees. Nikbakht et al. (2016) found a positive and significant relationship
between audit fees and audit quality. Prawitt et al. (2010) investigated the relationship
between internal audit cooperation and audit fees. They reported the negative and
significant relationship between internal audit and audit fees. These results are aligned
with Felix's (2001) research.

Generally, the research about the effective factors on audit fees can be divided into
four categories:

1- The research is seeking out the effective factors on audit fees.

2- The research examines the role of reputation and history of an audit institution and
its expertise.

3- The research is dealing with audit risk or related factors.

4- The research deals with other factors, such as audit quality, the relationship between
audit and non-audit services (Nikbakht & Tanani, 2010).

Having examined the Malaysian firms, Tee et al. (2017) concluded that the
institutional owners play an important monitoring role, especially in firms with political
connections through demanding higher audit quality. It can be found that institutional
owners demanding more monitoring in firms with political connections need higher audit
fees. Gul et al. (2018) show that higher managerial ability in distressed firms may increase
audit fees and vice versa. Kalelkar & Khan (2017) examined the relationship between
CEO financial knowledge and audit pricing. The results showed that the firms having the
knowledged CEOs save the firm's costs through decreased audit fees.

Huang et al. (2014) investigated the relationship between CEO tenure and audit
pricing. The results demonstrated that audit fees in firms whose CEO forcibly fired are
higher than those whose CEO voluntarily resigned. They did not find any difference
between audit fees in firms with CEO change and without change. Eshleman & Guo
(2014) examined the relationship between abnormal audit fees and earnings quality. Their
results indicated that abnormal audit fees positively impact audit quality.

Lari Dasht Bayaz (2017) examined the impact of audit committee characteristics on
audit fees. The results showed a positive and significant relationship between financial
expertise and audit committee independence with audit fees. There is no significant
relationship between audit committee size and audit fees. In other research, Lari Dasht
Bayaz & Oradi (2017) investigated the impact of CEO tenure and knowledge on audit
fees. The results also showed that CEO tenure has a positive and significant impact, and
CEO financial knowledge has a negative and significant impact on audit fees.

Jafari et al. (2012) examined the relationship between agency cost variables and audit
fees. Their findings showed that there is a significant relationship between agency cost
indices and audit fees. Alavi Tabari et al. (2012) investigated the impact of agency issues
resulting from firms’ free cash flows on independent audit service pricing. The results
showed that audit fees in firms with high free cash flows and various growth opportunities
are higher than those with low free cash flows and various growth opportunities. In firms
with high free cash flows and various growth opportunities, the average audit fees would
be increased concerning increased debts.

Mousavi & Hazrati (2011) examined the role of a firm’s free cash flows on audit firms.
This research aimed to determine whether a significant relationship exists between free
cash flow and audit fees? The multivariate regression method and the Pearson correlation
coefficient between 300 firm-year from 2003 to 2008 showed that firms with high free
cash flow have higher audit fees. As well, debt amount and dividend statistically
correlated to audit fees.



3. Research Hypotheses

As a firm's operations are vast and complex, the demand for monitoring the financial
reporting process would be increased. These firms need various audit services that cause
more rewards due to higher risk conditions for managers. This causes institutions to
consider increased managers' rewards as an increased risk, so they increase their fees
(Kales et al., 2006).

In another approach, it is assumed that if the agreements about rewards are suitably
determined and if reward schemes are well diversified, the managers have incentives to
do their best. It can be supposed that there is an adverse relationship between managers'
rewards and audit fees (Wysocki et al., 2010). Vafeas and Waegelein (2007) state that
when managerial remuneration is determined based on their performance, they tend to
invest in big projects with long-term returns. These long-term goals may lead to decreased
earnings management incentive in managers, consequently decrease additional audit
services. If a reward is a profitability-based factor, most probably managers tend to
manage earnings (Giang et al., 2009). Bedard & Johnstone (2004) state that conditional
rewards based on accounting figures may increases earnings manipulation by managers
and audit fees. According to the above literature, the research hypothesis can be
determined based on the following cases:

H1: auditor size moderates the impact of managerial remuneration on audit fees.

H>: auditor tenure moderates the impact of managerial remuneration on audit fees.

Ha: auditor expertise moderates the impact of managerial remuneration on audit fees.

Ha: auditor size moderates the impact of severe managerial remuneration cut on audit
fees.

Hs: auditor tenure moderates the impact of severe managerial remuneration cut on
audit fees.

He: auditor expertise moderates the impact of severe managerial remuneration cut on
audit fees.

4. Research Methodology
4.1. Statistical population

This research's statistical population is the listed companies in the Tehran stock
exchange from all industries from 2007 to 2016. Elimination sampling method was used
for selecting a sample of the study, and the selected companies should meet the following
conditions:

1) The firms should not be a part of financial intermediary, holding, and banks, because
these firms naturally are different from the other firms in terms of activity and
classification of financial statements.

2) Trading the firms on the Tehran stock exchange should not be stopped for more
than 6 months during the study.

3) The firms should be listed at least before starting the study on the Tehran stock
exchange.

4) Their fiscal year must be ended on 19 March.

Regarding the above condition, 92 firms were selected for the current study.

It is assumed that the selected firms are a random sample in a period, so the obtained
results can be generalized to stock markets.

4.2. Model and definitions of the research variables

The research hypotheses test model is the regression model with panel data, and a
suitable fit method is selected based on tests such as the F-Limer test, Hausman test,
Wings, and Wald tests.
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4.3. Dependent variable
LNAFEES;: (audit fees): is the natural logarithm of audit fees.

4.4. Independent variable

TDCit (managerial remuneration): is the natural logarithm of total paid to the firms'
managers.

PAYCUTi: (severe managerial remuneration cut): is a dummy variable which is
regarded 1 if there is a severe decrease in managing payments, otherwise 0. The severe
decrease of managers' rewards: according to Bryan & Mason's (2016) research, if
managers' rewards can be decreased to 25% during the current year, it can be regarded as
a severe decrease.

4.5. Moderating variables

BIGit (Audit firm size): if a firm was audited by an Iranian audit organization, the
number is 1, otherwise 0.

TENURE;; (auditor tenure): If a firm hasn’t changed its auditor during the past four
years, the number is 1, otherwise 0.

SPECi: (auditor expertise): In this research, market share is used as an index for an
auditor specialization in an industry because it shows industry priority to other auditors.
The higher the auditor's market share, the auditor's industry expertise, and experience



would be higher than its competitors. Taking the most market share means the auditor is
successfully better than other competitors in terms of audit quality. Auditors' market share
is calculated based on the following formula:

Auditor’s market Share
__ Total assets of all employers of each audit firm in each industry (7)

total assets of all employers in this industry
The audit firms are regarded as industry expertise whose market share is more than
[1/2x(1/number of available firms)] (Palmrose, 1986). After calculating an audit firm's
market share, a firm can be regarded as an expert whose value is higher than the above
equation. If an auditor is regarded as an expert, SPEC is 1, otherwise 0 (Reichelt & Wang,
2009).

5. Findings
5.1. Interpretation of findings and hypotheses

Regarding table 1, the average audit fees in available firms are about 999 million Rials.
The maximum and minimum amount of paid audit fees are 6650 and 135 million Rials,
respectively. Concerning the research's independent variables, the results show that the
average managers' reward is 1346 million Rials, and 22% observations indicate the severe
managerial remuneration cut. Auditor size is 0.223. The result shows that Iranian audit
organizations took the responsibility of auditing for 22% of firms. The average auditor
tenure (more than 4 years) is 0.360, and about 39% of auditors are experts in the related
industry. 42% of the available firms received modified audit opinions, and the average
audit report delay is about 70 days.

Table 1 shows that the average firms' size is 13.769. ROA, debt ratio, and current ratio
are 0.184, 0.559, and 1.388, respectively. Additionally, the results indicate that loss and
earnings management in the current firms are 0.032 and 0.010, respectively, and the
average firm size is 36 years.

Hi:

Testing the moderating role of auditor size on the impact of managerial remuneration
on audit fees are dealt with in this hypothesis. The preliminary findings showed that
managerial remuneration positively and significantly impacts the audit fees. In other
words, accounting risk and audit fees increased along with increasing managerial
remuneration. This subject is aligned with current literature and background. The
preliminary results of H1 have a negative regression coefficient (-0.077) and probability
(0.072). Hence, this hypothesis has been accepted at a 90% confidence level. This result
demonstrated that increased use of Iranian audit organization (auditor size) as criteria for
audit quality mitigates the positive relationship between managerial remuneration and
audit fees when a firm's auditor is the Iranian audit organization, the audit risk of
estimating the managerial remuneration decreases, causing auditors to request fewer fees.

Ha:

This hypothesis was defined to test the impact of managerial remuneration on the audit
fees, taking into account auditor tenure's moderating role. In this section, the preliminary
results showed that managerial remuneration affects positively and significantly audit
fees. The results of testing the hypothesis have a negative regression coefficient (-0.055)
and probability (0.033). Hence, H, was confirmed at a 95% confidence level. This result
showed that increasing auditor tenure as a criterion for audit quality increases the positive
relationship between managerial remuneration and audit. In other words, when an
auditor's tenure in a firm is increased, his estimation of managerial remuneration risk is
decreased. Consequently, audit fees are decreased.
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The Impact of Table 1: Descriptive statistics of the research variables*

Severe Variable . Observatio Media .
Managerial il Variable n Mean n SD Max. | Min.
R ti
oo it Firm size 920 1343?'56 1004 110801 6000 | 100
Fees
Regarding 0.75 p
Audit Quality: ROA 920 0.184 0.160 0.148 0 0.08
Evidence  from 0
I .
ran Debt ratio 920 0559 | 0580 | 0177 0'31 0.31
Current ratio 920 1.388 1.230 0.758 5.10 | 0.34
mfﬁg”gﬁzm 920 0.010 0 0.055 | 0.34 | -0.09
71 Quantitativ Al ditgreport
e delay (days) 920 70.519 64 26.130 | 1119 | 24
Firm age
(from the
date of 920 36.248 37 13.695 62 9
incorporation
)
Frequency (%)
severe
managerial
remuneration 828 188 (0.227)
cut
Auditor size 920 206 (0.223)
Auditor
tenure 920 332 (0.360)
I Auditor
Qualitative expertise 920 361 (0.392)
Loss 920 30 (0.032)
Audit opinion 920 389 (0.422)

*In this study, using the Barker (2014) approach, appropriate treatment has been performed with
outliers and extreme observations. In this approach, instead of deleting the outliers and extreme
observations, they are winsorized and replaced by the 1st and 99th percentiles (Aflatouni, 2016).
In addition, based on the central limit theorem, coefficients in data with a high number of
observations (920 firm-year observations) are considered normal. However, the distribution of
components is not normal (Greene, 2011).
Table 2: The results of the first hypothesis test

Variable Coefficient | SD | Z-statistics | Z-probability
Fixed value -0.156 0.357 -0.44 0.661
Managerial remuneration 0.097 0.025 3.87 *0.000
Auditor size 0.998 0.306 3.25 *0.001
Managerial remuneration* auditor size -0.077 0.043 -1.80 ***(0.072
Firm size 0.273 0.017 15.50 *0.000
ROA 0.362 0.095 3.81 *0.000
Debt ratio 0.516 0.142 3.62 *0.000
Current ratio 0.088 0.031 2.80 *0.005
Earnings management -0.592 0.163 -3.62 *0.000
Loss 0.199 0.054 3.67 *0.000
Audit report delay 0.030 0.042 0.72 0.473
Audit opinion -0.030 0.024 -1.28 0.201
Firm age 0.429 0.055 7.70 *0.000
Wald statistics! 719.16
The significance level of Wald statistics *0.000

1. When Generalized Least Square (GLS) method is used for removing heteroscedasticity and




serial autocorrelation in Stata software, coefficient of determination and F-statistics are not
reported anymore, and Wald statistics and their significance are reported, which indicate the
whole significance of the fitted model.
* Significance of 1% error level ** significance of 5% error level ***significance of 10% error

level.
Table 3. The results of the second hypothesis test
Variable Coefficient | SD | Z-statistics | Z-probability
Fixed value -0.904 0.361 -2.50 **0.012
Managerial remuneration 0.416 0.181 2.30 **0.021
Auditor Tenure 0.416 0.181 2.30 **0.021
Managerial remuneration*auditor tenure -0.055 0.025 -2.14 **0.033
Firm size 0.303 0.017 17.55 *0.000
ROA 0.447 0.096 4.65 *0.000
Debt ratio 0.445 0.143 3.10 *0.002
Current ratio 0.065 0.031 2.10 **0.036
Earnings management -0.547 0.162 -3.37 *0.001
Loss 0.212 0.052 4.07 *0.000
Audit report delay 0.082 0.042 1.91 ***(,056
Audit opinion -0.017 0.024 -0.72 0.471
Firm age 0.500 0.053 9.43 *0.000
Wald statistics 654.41
The significance level of Wald statistics *0.000
* significance in 1% error level, ** significance in 5% error level, *** significance in 10% error
level.

Ha:

This hypothesis seeks to test the moderating role of auditor expertise on the impact of
managerial remuneration on audit fees. In this section, the preliminary results showed that
managerial remuneration positively and significantly impacts audit fees. This
hypothesis's findings have a negative regression coefficient (-0.051) and probability
amount (0.124). Hence, the third hypothesis was not confirmed. These results showed
that auditor expertise as criteria for audit quality does not impact the positive relationship
between managerial remuneration and audit fees. It can be concluded that expert auditors
do not pay more attention to managerial remuneration risk for determining their fees.

Table 4. The results of the third hypothesis test

Journal of
Accounting,
Auditing &

. . Z- Z-
Variable Coefficient | SD statistics orobability
Fixed value -0.708 0.357 -1.98 **0.048
Managerial remuneration 0.108 0.026 4.03 *0.000
Auditor expertise 0.553 0.236 2.34 0.019
Managerial remungratlon*audltor 20.051 0.033 154 0.124
expertise
Firm size 0.286 0.016 16.87 *0.000
ROA 0.383 0.095 4.01 *0.000
Debt ratio 0.461 0.146 3.15 *0.002
Current ratio -0.515 0.169 -3.05 *0.002
Loss 0.204 0.053 3.86 *0.000
Audit report delay 0.067 0.042 1.59 0.111
Audit opinion -0.018 0.024 -0.76 0.448
Firm age 0.491 0.055 8.93 *0.000
Wald statistics 731.08
The significance level of Wald statistics *0.000

* significance in 1% error level, ** significance in 5% error level, *** significance in 10% error level.
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Ha:

In this hypothesis, the effect of severe managerial remuneration cut on the audit fees
Is examined by considering the auditor's size. In this section, the preliminary results
showed that severe managerial remuneration cuts positively and significantly impacts
audit fees. This hypothesis's findings have a positive regression coefficient (0.015) and
probability amount (0.825). Hence, the hypothesis was not confirmed. These results
showed that an auditor size as criteria for audit quality doesn’t impact the positive
relationship between severe managerial remuneration cut and audit fees. It can be
concluded that the audit organization pays not more attention to severe managerial
remuneration cut risk for determining their fees.

Table 5. The results of the fourth hypothesis test

. - Z- Z-
Variable Coefficient | SD statistics | probability
Fixed value -0.004 0.467 -0.20 0.983
severe managerial remuneration cut 0.084 0.036 2.32 **0.020
Auditor size 0.409 0.062 6.55 *0.000
severe managerial remuneration cut 0.015 0.071 0.22 0.825
*auditor size ' ' ' '
Firm size 0.320 0.024 13.29 *0.000
ROA 0.286 0.145 1.97 *0.048
Debt ratio 0.498 0.193 2.57 **0.010
Current ratio 0.112 0.043 2.58 *0.010
Earnings management -0.343 0.244 -1.40 0.161
Loss 0.221 0.083 2.65 *0.008
Audit report delay 0.032 0.059 0.55 0.580
Auditor opinion -0.049 0.036 -1.37 0.170
Wald statistics 365.48
The significance level of Wald statistics *0.000

* significance in 1% error level, ** significance in 5% error level, *** significance in 10% error
level.

Hs:

Testing the impact of a severe managerial remuneration cut on audit fees about auditor
tenure is dealt with in this hypothesis. In this section, the preliminary results showed that
a severe managerial remuneration cut does not significantly impact audit fees. This
hypothesis's findings have a positive regression coefficient (0.095) and probability
amount (0.134). Hence, this hypothesis was not confirmed. These results showed that an
auditor tenure as criteria for audit quality doesn’t impact the relationship between severe
managerial remuneration cut and audit fees. It can be concluded that the auditors with
long-term tenure pay no attention to the risk of severe managerial remuneration cut risk
for determining their fees.

He:

Testing the impact of a severe managerial remuneration cut on audit fees about auditor
expertise is dealt with in this hypothesis. In this section, the preliminary results showed
that severe managerial remuneration cuts positively and significantly impacts audit fees.
This hypothesis's findings have a positive regression coefficient (0.034) and probability
amount (0.590). Hence, this hypothesis was rejected. These results showed that auditor
expertise as criteria for audit quality doesn’t impact the relationship between severe
managerial remuneration cut and audit fees. It can be concluded that the expert auditors
pay no attention to the risk of severe managerial remuneration cut risk for determining



their fees.

Table 6. The results of the fifth hypothesis test

7 - Z- Z-
Variable Coefficient | SD statistics | probability
Fixed value -0.676 0.458 -1.47 0.140
severe managerial remuneration cut 0.048 0.041 1.17 0.241
Auditor tenure -0.036 0.037 -0.98 0.328
severe managerial remuneration cut 0.095 0.063 150 0.134
*auditor tenure ' ' ' '
Firm size 0.346 0.023 14.65 *0.000
ROA 0.340 0.144 2.35 **0.019
Debt ratio 0.435 0.197 2.20 **0.028
Current ratio 0.085 0.042 2.00 **0.045
Earnings management -0.284 0.246 -1.16 0.248
Loss 0.212 0.083 2.55 **0.011
Audit report delay 0.084 0.060 1.41 0.159
Auditor opinion -0.037 0.036 -1.03 0.305
firm age 0.493 0.067 7.27 *0.000
Wald statistics 339.39
The significance level of Wald statistics *0.000
* significance in 1% error level, ** significance in 5% error level, *** significance in 10% error
level.

Table 7. The results of the sixth hypothesis test

i - Z- Z-
Variable Coefficient | SD statistics | probability
Fixed value 0.575 0.459 -1.25 0.211
severe managerial remuneration cut 0.079 0.040 1.94 ***(),052
Auditor expertise 0.175 0.045 3.89 *0.000
severe minaggrlal remuneration cut 0.034 0.063 0.54 0.590
auditor expertise
Firm size 0.338 0.023 14.21 *0.000
ROA 0.297 0.145 2.05 **0.040
Debt ratio 0.428 0.197 2.17 **0.030
Current ratio 0.093 0.043 2.15 **0.032
Earnings management -0.257 0.246 -1.05 0.295
Loss 0.216 0.084 2.58 **0.010
Audit report delay 0.092 0.059 1.55 0.121
Auditor opinion -0.038 0.036 -1.06 0.289
firm age 0.465 0.069 6.67 *0.000
Wald statistics 356.66
The significance level of Wald statistics *0.000
* significance in 1% error level, ** significance in 5% error level, *** significance in 10% error
level.

The results showed that managerial remuneration and its severe cut causes increased
audit fees, and audit quality impacts the relationship between managerial remuneration
and audit fees.

6. Conclusion and Recommendations
There has not been any research about audit quality's possible influence on the
relationship between managerial remuneration and its severe cut on audit fees at domestic
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and international levels. In contrast, there are researches about the impact of managerial
remuneration (Sajadi et al., 2015, Gaal et al., 2003, Bedard & Johnstine 2004) and its
severe cut (Bryan & Masu, 2016) on audit fees. The obtained results about the positive
impact of managerial remuneration on audit fees are similar to the researches of Sajadi et
al. (2015), Gaal et al. (2003), Bedard and Johnstone (2004). The researches about the
impact of the severe cut of managerial remuneration on audit fees are similar to the
researches of Bryan & Masu (2016). They also found that the severe cut of managerial
remuneration positively and significantly impacts audit fees.

According to the results of the impact of increased audit fees due to managerial
remuneration, it is recommended to auditors and members of boards of directors:

1. To consider managerial remuneration as one of the effective factors on audit risk
and audit fees.

2. Consider long-term performance-based remuneration plans for managers to
decrease fraud risk in a firm and build investors' confidence about making efficient
management decisions.

3. It is recommended that the board of directors pay attention to increased audit fees
through increased unit rates to improve audit quality.

4. To disclose information on audit fees in notes attached to financial statements in
order to risk forecasting for investors and other stakeholders to be possible.
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represent General, administrative and sales costs. Based on this, the present study has
applied macro accounting information to forecast the unemployment rate. The statistical
population of this study includes all companies listed on the TSE. Macro accounting
emphasizes economists' view of seasonal accounting. Therefore, data collection every
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1. Introduction
Employment and unemployment are among the most important issues that must be

considered to create a prosperous society—mbecause the first condition for economic
growth and development of any society is job creation. As a result, the unemployment
rate is one of the most important economic indicators. Forecasting the unemployment
rate is one of the most important tasks that policymakers deal with. The rise in
unemployment is often considered a part of the statistics center and government's
concerns and monetary and financial policies. However, it is difficult to forecast
unemployment accurately.

Additionally, the press has continuously criticized the accuracy of the Statistics
Center's forecasts for making policy decisions. Therefore, its forecast has been at the
center of researchers’ attention in recent years. Numerous macroeconomic researchers
have forecast the unemployment rate using information such as the price of gold, oil,
and other components. However, a severe wave of accounting research under the
heading of macro accounting seeks to use accounting information and data in the
financial statements to forecast economic Indicators. For example, researchers such as
Fildes and Stekler (2002) and Stekler (2007) call for research, exploration, and synthesis
of additional information sets in macroeconomic forecasting models. The proposal of
Aloi & Hoefele (2019), Rouxelin et al. (2019), and Goldena et al. (2020) to include
additional information in macroeconomic forecasting models, study the behavior of
costs in the macro accounting literature under the heading of cost stickiness to The title
is a new aspect of unemployment forecasting. The subject of this research is conducted
by Aloi & Hoefele (2019) and Rouxelin et al. (2019), growing research in the field of
macro accounting and the study of cost behavior under the title of cost stickiness by
Anderson et al. (2003). A growing body of literature in accounting, beginning with
Anderson et al. (2003), studies cost stickiness. Costs are considered sticky if “[they]
increase more when activity rises than they decrease when activity falls by an
equivalent amount.” Cost stickiness captures the asymmetry in managers’ decision to
commit resources when facing uncertain future activity levels and resource adjustment
costs (Banker and Byzalov 2014).

Previous research has shown that if the volume of activity (demand and sales) of the
company changes, managers' decisions about adjusting resources are not made
symmetrically; therefore, adjusting resources is asymmetric. Consequently, costs do not
behave symmetrically. Asymmetric behavior of costs means a different response of
costs to changes in activity (sales) in terms of fall and increased sales. In other words, if
the direction of change in the level of activity (sales) affects the cost response, the cost
behavior becomes asymmetric. Now, suppose the cost response to the increase in
activity level be more severe and faster than the cost response to the activity level
decrease. In that case, this behavior is called cost stickiness. If the cost behavior is the
opposite, i.e., the cost response to the decrease in activity level, it is more severe and
faster than the cost response. To increase the level of activity, the term anti-stick cost is
used. In companies, costs are considered sticky if they "increase more when activity
increases than when activity decreases by an equivalent amount.” Cost stickiness causes
asymmetry in managers' decisions to perform resources when not facing uncertain
future activity levels and resource adjustment costs (Banker and Byzalov, 2014).
Estimating cost behavior concerning the activity level, regardless of cost behavior (cost
stickiness), is misleading. Macro accounting in management accounting, by identifying
and Forecasting how costs will behave in relation to changes in activity level or income
level, can perform its management task well. In the study of cost behavior, it is possible
to forecast how management incentives to achieve the zero earning pattern will affect
wage costs (Dierynck et al., 2012).
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Speed of changes in wages costs compared to changes in company activities, it is
important that users view their financial statements, From the traditional and
symmetrical form of changing costs in exchange for changing activities, There is a gap
and the existence of an alternative model in the behavior of costs has become apparent
to everyone. The human resources parameter is considered as one of the important
factors in management decisions. Increasing the cost of wages versus increasing
activities will be faster than reducing wages to reduce activities. This asymmetric cost
behavior stems from the fact that management is cautious about conserving the
resources used. In addition, management may have entered into contracts that would be
costly for the company to breach. Reducing or eliminating costs such as wages costs by
firing employees or changing their working hours also needs to be addressed more
carefully because employees' dismissal causes the company to lose credibility in the
labor market.

Managers manage earnings to bring reported earnings closer to the target earning
level, avoid the loss, report the company's situation optimally from the point of view of
future profitability, and align the reported earning with the forecast of earning analysts.
In this regard, and given zero earning reporting (avoiding loss reporting), managers are
more willing to eliminate wage costs when sales decrease and are very willing to limit
wage costs increases when sales increase. As a result, it is expected that there will be
incentives to achieve the zero earning pattern to compensate for the factors that lead to
asymmetric cost behavior. Hence, companies that succeed in achieving the zero earning
pattern provide a symmetrical model of wage costs compared to other companies
because they spend fewer resources in response to increased sales and save fewer
resources in response to declining sales (Dierynck et al., 2012).

In cost stickiness analysis, the focus is on operating costs (cost of goods sold and
general and administrative costs). Labor costs or salaries or wages are the main
components of this category of costs for most companies. The starting point for the
present study is Okun Law (1963), which examines the relationship between GDP and
the unemployment rate changes. As periods of Aggregate cost stickiness are more likely
to be reserved by companies facing declining sales, periods of this sequence are
expected to be associated with relatively low unemployment. Research shows that the
stickiness of sales, general and administrative costs in the period after the decline in
sales is reversed, and the decline in sales in two consecutive periods reduces the
stickiness of the cost of goods sold and sales, general and administrative costs in the
period They become second, and the greater the amount of assets, the higher the
stickiness of the cost of goods sold and the higher the cost of sales, public and
administrative. But there is no evidence of study duration, economic growth, and the
number of employees, employment, and unemployment rates with cost stickiness
(Anderson et al.,2003). Anderson et al. (2003) empirically document that sales costs,
public and administrative, are cohesive. Anderson et al. (2003) document empirically
that SG&A costs behave in a sticky manner: costs increase by 0/55% when sales
increase by 1% but decrease by only 0/35% when sales decline by 1%. The researchers
ascribe this effect to deliberate managerial decisions about committed resources when
there is uncertainty about future demand for their firms’ products. Proportionality and
symmetry between costs and activities emphasize that a 1% increase will follow a 1%
increase in activity in cost. A 1% decrease in activity will be accompanied by a 1%
decrease in cost (Calleja et al., 2006).

In contrast, asymmetric cost behavior models assume that managers affect resource
adjustment and, consequently, asymmetric cost behavior. Costs represent the
consumption of resources, and resources are provided for various activities. Because
activities take place to produce goods and services, resources are learned on-demand



from demand, and therefore costs do not follow real demand (Anderson and Lanen,
2007). Such behavior of cost is called "cost asymmetry"”. Subramaniam & Weiidenmier
(2003) confirmed the asymmetric behavior of costs and showed that total expenditures
increase by 0/93% for a 1% increase in revenues. But only a 0/85% decrease in revenue
versus a 1% decrease in revenue. Also, the research of Dirink et al. (2012) confirms that
a 1% increase in income leads to an increase of 0/60% in wage costs, and a 1% decrease
in income is associated with a 0/34% decrease in wage costs. Anderson et al. (2005)
showed that wage costs respond to declining activity faster than increasing activity.
Anderson et al. (2005) provided evidence that managers tend to delay operating costs
when demand decreases. At the same time, they are accelerating the elimination of
wage costs. These results reflect that managers make different adjustments to different
cost groups when making rational decisions to eliminate costs and clear the gap between
wage and other costs in different circumstances. Studies by Anderson et al. (2003) and
Subramaniam & Weiidenmier (2003) confirm this concept and show the relationship
between asymmetric cost behavior with assets, the number of employees, length of the
study period, length of sales decline, and economic growth. The intensity of the cost
response to the increase in the volume of activity and demand is different from its
reaction to the decrease in activity volume. In other words, the change in demand
(decrease or decrease in activity level) is a determining factor in the rate of change in
costs in response to that change, and the rate of decrease in costs in the event of a
decrease in sales is less than in the case of an increase. Costs increase when sales
increase but do not decrease as much when sales decrease. The macro accounting theory
states that the reaction and behavior of costs forecast the unemployment rate.

The difference between developing countries' economic environment and developed
countries has explained the need for the present study related to macro accounting in
Iran as a developing country. Also, regarding the importance and necessity of research,
it can be said that this study contributes to several streams of theoretical literature. First,
it helps with cost accounting literature on sticky expenses. In other words, this is the
first study that uses cost stickiness as a forecaster of the real business cycle and thus
links cost stickiness to macroeconomic variables. Because the evidence in the present
study shows that cost stickiness helps to forecast future unemployment rates. Thus, the
growing literature in accounting is expanded to examine the aggregate earning of
companies in Forecasting real business cycles. Second, the present study contributes to
the macroeconomic literature in Forecasting the unemployment rate. Because the
evidence in the present study showed that cost stickiness improves the ability to forecast
the unemployment rate. Besides, the results suggest some professional macroeconomic
producers at least partially ignore that cost stickiness. Finally, this research contributes
to the literature on the cost cycle and production prices. Carlton & Perloff (2005) and
Nekarda & Ramey (2013) state that experimental findings have been mixed to date.
While most studies prove immobility or metamorphosis, there is a large literature on
procedural anticipated real marginal cost. This study studies aggregate cost stickiness,
which is available for a long series at a relatively high frequency. This measure places
asymmetry in cost behavior about adjustment costs. Findings indicate that
unemployment increases or decreases (unemployment changes), anti-unemployment
cost stickiness (inverse relationship). Management uses different approaches to
adjusting wage costs. Reducing the number of employees or changing their working
hours is one thing that the manager can consider in making decisions. Dismissing
employees imposes various costs on companies, including paying for redundancies,
losing employee morale, and losing credit in the job market. As a result, corporate
executives who report high earning, as defined by this study, are less likely to fire their
employees when they are down. Given the cost of completion, it is expected that high-
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earning companies will change the number of employees asymmetrically in response to
changes in activity levels. They increase the number of employees when the activity rate
increases. This increase is more than the decrease in the number of employees when the
activity level decreases. Managers of high-earning companies are more likely to reduce
their working hours instead of firing employees when they face reducing activity.
Therefore, the working hours per employee when the activity level decreases, more than
it increases following the increase in the company's activity level. In periods of
increased activity, high-earning companies respond to the need for labor by hiring new
employees instead of increasing each employee's working hours (Chen et al.,
2012,2013). In contrast, corporate executives who avoid reporting losses are less
concerned about costs such as losing employee morale and losing credit in the job
market. Therefore, they are more likely to take measures such as firing employees to
reduce their costs. The managers of low-earning companies symmetrically adjust both
the number of employees and their working hours in response to activity level changes
(Dierynck et al., 2012).

In Iran, professional forecasters provide an important source of macroeconomic
forecast data, which is done quarterly. Forecasters are anonymous and come from a
wide range of industries (including finance, investment banking, commercial banking,
payment services, hedge funds, mutual funds, financial service providers, and asset
management associations) and non-financial (Such as manufacturers, universities,
forecasting companies, investment consultants, research companies and consulting
firms) that are selected. This review is typically posted at the end of each calendar
quarter's first quarter (for the last quarter). Forecasters are usually asked to forecast 32
economic variables for the current quarter to the next three periods. Forecast summaries
are usually published by the middle of next month. Forecasters use a combination of
mathematical, statistical, and subjective estimates when making their forecasts that
reflect the forecaster's personal and professional judgment. Mathematical models
include those seeking statistical patterns in particular time-series characteristics of the
variables of interest and those of a structural nature that uses links among several
macroeconomic variables capturing different economic sectors. One such relationship is
the empirically documented association between output growth and unemployment
changes (Okun 1963; commonly referred to as Okun’s Law). The feasibility study of
macroeconomic forecasting indicators using the power of forecasting accounting
information is a fundamental issue. Numerous solutions and ideas have been presented
in recent years through numerous research in macro accounting. For example,
Nallareddy & Ogneva (2017), Nallareddy & Ogneva (2015) In two different studies,
Konchitchki & Patatoukas (2014) and Konchitchki & Patatoukas (2014), In two
different studies, Nallareddy & Sadkay (2016) and Hann et al. (2017), Aggregate
accounting earnings, Nallareddy & Ogneva (2017), Aggregate stock returns,
Konchitchki & Patatoukas (2014) In different researches as well as researches
Zambrana (2017), Aggregate profitability rate (or Financial and tax incentives affecting
the profitability ratio), Abdalla (2016), Aggregate Book-to-Market rate, Do & Nabar
(2018), Laurion & Patatoukas (2016), Crawley (2015), Aggregate accounting conservatism,
Aloi & Hoefele (2019) and Rouxelin et al. (2018), Aggregate Cost Stickiness and
Nallareddy & Ogneva (2017), growth of labor employment in companies In the field of
macro accounting to forecasting macroeconomic indicators.

An important issue in the macro accounting literature and has not yet been answered
is why the relationships between accounting and economic information are not used to
forecast macroeconomic indicators. They have also not been considered in previous
research. The present study is to what extent the figures in the financial statements such
as cost stickiness as an accounting output can forecast the unemployment rate. In other



words, does cost stickiness in unemployment forecasting models improve the
performance of the unemployment rate forecast? In fact, by measuring the variable
parameter approach over time (Vector auto regression) from aggregate cost stickiness
for all companies, the concept of sticky costs is projected. In the research, the
theoretical foundations, research method, findings, discussion, and conclusion are
stated.

2. Theoretical principles and hypotheses development

Keynes (1963) argues that wages are down due to structural factors such as trade
union contracts and minimum wage laws. When aggregate demand for goods and
services is declining, production units react to declining sales, declining production, and
layoffs, not to wages. According to Keynes (1963), prices are sticking down. An
unemployed person wants to work for a normal wage, but there is no job for him.
Unemployment is caused by price and wage stickiness and increases and decreases
during business cycles. On the other hand, in wage stickiness and recession, producers
are forced to reduce their employment because lower prices reduce producers' incomes.
If wages remain stable, producers' costs will also remain constant (or sometimes
increase). In this way, their profitability is reduced. On the other hand, with lower prices
and no reduction in nominal wages and real wages, producers' employment level
decreases. Classics believe that unemployment does not occur without wage and price
stickiness, and while ignoring seasonal unemployment, unemployment is more or less
equal to natural unemployment. Keynes (1963) believes that, First, there is
unemployment due to the stickiness of wages and prices, which is an undeniable fact.
Second, due to the monetary illusion in a recession, unemployment can be higher than
normal, and there may be some periodic unemployment.

In economics Science, Okun Law (1963) is an empirically observed relationship
between unemployment and production losses in a country. The Gap Version states that
for every 1% increase in the unemployment rate, a country's GDP is reduced by almost
more than 2% relative to its potential GDP. The "difference version" describes the
relationship between quarterly changes in unemployment and seasonal changes in real
GDP. In the original statement of the Okun Law (1963), a 2% increase in output equals
a 1% decrease in the periodic unemployment rate, a 5% increase in labor force
participation, a 5% increase in each employee's working hours, and a 1% increase in
output per working hour (Labor productivity). Okun Law (1963) states that an increase
of one unit in the periodic unemployment rate is associated with two percentage points
of negative GDP growth. The relationship varies depending on the country and the
period examined and decided by the companies’ managers. Managers' decisions direct
changes in costs at the same time as changes in the volume of activities. Managers may
knowingly reduce costs when they are unsure about future demand, and this reduction
will not be proportional to the reduction in activity volume. This asymmetric behavior is
also present in wages costs, one of the most important components of a company's
costs. Wage cost changes must be very prudent. Managers' motivation is one of the
most important factors influencing the behavior of this cost. According to Okun Law
(1963), unemployment changes increase as corporate activity volume decreases, and
production increases. Labor costs and wages are the main components of sales, general
and administrative costs in operating costs (cost of goods sold, and general and
administrative costs). Sales costs, general and administrative, are sticky (Anderson et
al., 2003). By increasing sales by 0/55%, sales costs, general and administrative,
increase by 1%. But if sales decrease by 0/35%, sales, general and administrative costs
will decrease by only 1%. Researchers link the forecast of unemployment rates using
aggregate cost stickiness to deliberate management decisions about committed
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resources when there is uncertainty about future demand for corporate products.

Contradictory theories have been put together for relatively long periods in both
economics and accounting, but empirically these theories have not been applied to
macroeconomics in practice. The field of accounting has not been able to present its
data and knowledge in the framework of a parent theory or a general theory and a
broader intellectual framework. Macro accounting has emerged in late 2019 to develop
many small and large theories in its context and become a mother theory under the
theory of macro accounting. As a branch of the social sciences, accounting is
responsible for explaining, explaining, and guiding economic behaviors. This
knowledge field requires a scientific theory or a set of scientific theories to forecast
and interpret the phenomena and events in it. Forecast and interpretation that is
theoretically based on a logical truth and practically based on objective phenomena.
Accounting thinkers have made great efforts over the past few decades to build
accounting theories. Despite the progress made, unfortunately, this field of knowledge
has not adequately explained and forecast the existing phenomena in the economic and
financial field. In many cases, this inability has manifested itself in the fact that
economic forecasts have always been flawed. One of the reasons for the accounting
discipline's inability to present accounting information is its reliance on grammatical
theories.

Prior to 1970, theorizing in accounting was rejected due to the lack of comprehensive
and sufficient theories. With the knowledge of economic and financial theories, the
attempt to theorize in accounting took a new direction. After 1970, empiricism and a
focus on the more systematic use of empirical evidence became prevalent. Efforts to use
accounting information in economic forecasting continued from the 1970s until the final
decades of 2019, when macro accounting emerged. After much positive accounting
research, accounting data's importance became more prominent during these years.
Macro accounting based on objective observations states that macroeconomic variables
can be forecast based on accounting information. In this case, accounting information's
role and position are emphasized more than before, and accounting information
becomes retrospective to prospective. The argument in this approach is based on
inductive logic. This approach starts by observing and measuring the desired
phenomena and ends with their conclusion and generalization. One of the arguments put
forward in macro accounting is forecasting the unemployment rate using aggregate cost
stickiness (accounting information). Unfortunately, forecasters did not include
aggregate cost adhesion information in their forecasts when forecasting unemployment.
The cost stickiness of employing companies reveals two main types of information that
can help forecast future unemployment. In the first stage, the degree of cost stickiness
indicates the magnitude of the adjusted cost, including dismissal and hiring costs,
common in the employer's legal and operational environment. Second, the degree of
cost stickiness reflects management expectations about the product's future state and the
labor market. When cost aggregation is more cumulative, companies retain employees
even if sales decline. Therefore, unemployment is not expected to increase or even
decrease in the coming quarters. unemployment is expected to rise in the short term if,
on the other hand, companies show a desire to lay off employees when sales decline. So
the stickiness of aggregate costs with changes in the unemployment rate in the next
quarter is negative. In other words, the high level of cost stickiness as macro accounting
information is associated with the subsequent decline in the macro-level unemployment
rate. Based on this, the research hypothesis is as follows.

Hypothesis: aggregate cost stickiness forecasts future unemployment rate changes.

3. Research Methodology
The research methodology, the type of research, hypotheses, statistical population,



data collection, and research method has been studied.
3.1. Research type

The present study is developmental research in terms of results. In terms of the
implementation process, it is a quantitative study, and in terms of research purpose, it is
a descriptive study. It is a quantitative study in terms of the implementation process and
a descriptive study in terms of research purpose. In terms of implementation, it is
inductive research, and in terms of the time dimension, it is longitudinal research. It is
analytical in terms of causal method and practical in terms of purpose. The data
collection method is library and statistics. Information related to the research model's
variables is extracted as a seasonal time series from the Codal site and the Statistics
Center of Iran. The econometric tools used in the Eviews software research and the
estimation method used, the Johansen & Juselius method and the time domain of the
research, the time interval of 2008-2018, and the research's spatial realm are also Iran.

3.2. Data collection

The data required to collect accounting information is the Codal website, and the
economic information is the website of the Central Bank of the Islamic Republic of
Iran. In other words, the information on the aggregate cost stickiness using the interim
financial statements of companies listed in the Tehran Stock Exchange during the period
2008-2018 and the unemployment rate using the data of the first quarter of 2008 to the
fourth quarter of 2018 (2008: Q1- 2018: Q4) has been collected.

3.3. Statistical population

The statistical population of this research includes all companies listed on the Tehran
Stock Exchange. Data collection was done seasonally. Concerning the fact that on 25
July 2007, stock exchange publishers were obliged to submit financial statements in the
form of audited periods, the research period has started since 2008. Under paragraph 4,
article 7 of the Guidelines for Exchange Publishers in Presenting Audited Financial
Statements, listed publishers are required to prepare and disclose financial statements
within the audited six-month periods. As a result, due to the data's seasonality and the
models' fit in a time series, the observations reach 44 times (2008: Q1 to 2018: Q4).

3.4. Vector Autoregression (VAR) Model from Stock and Watson (2001)

Next, we run a vector autoregression (VAR) model, a generalization of a single-
variable time-series autoregression (AR) model. The unemployment rate is modeled as a
function of other variables in the system and their lags and lags, allowing for analysis of
the effects of shocks on one or more variables in the system (e.g., Sims 1980a, 1980b;
Blanchard and Watson 1986). We build on Stock and Watson (2001). They estimate a
VAR model in which the evolution of the unemployment rate follows Taylor’s (1993)
rule, which stipulates how much the central bank should change the nominal interest
rate in response to changes in inflation, output, or other economic conditions. The SW
model substitutes growth in output for growth in unemployment, based on Okun’s Law.
We add our main variable of interest (aggregate cost stickiness) to their system.
Additionally, we estimate the following recursive VAR system:

AZy = ¢Zip + &

Where Z: =( Inf, URyIRy, CostStickinessy) is a vector of variables that includes
(in this order) inflation (Inf), unemployment rate (UR), federal funds rate (IR), and cost
stickiness (CostStickiness).

In this research, the SVAR model has been used instead of the VAR model for the
forecast. In this model, the unemployment rate is a function of Aggregate cost
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stickiness. Accordingly, the SVAR model is specified in Equation (2).
Equation (2):
ChUR; = o4 + ay,AggregateCostStickiness,_q + &
AggregateCostStickinesst = a2,_, + 1
ChURt+k is an Unemployment rate change in the t + k period, CostStickinesst is a
Cost Stickinesstin period t, and et+k is Random sentences. In this Equation, the

coefficient oy is the VAR coefficient. a,=(alk,vec,(alk,1),...,(alkk)).

3.5. Research variables
The measurement of variables is in Table (1) presented.

Table 1: Definitions of variables

Variable ol Definition
model
ChUR Dependent Equaltjlgr: 9] R,
variable ChUR, = ————
UR;—,
Estimated coefficients obtained from running the following
ordinary least squares regression cross-sectionally each quarter t
using Compustat quarterly data for quarters g in Equation (2):

Cost L (COGS + SG&A),, ]

.- 0
Stickiness - g (COGS + SG&A) -4

model _ SALES;,

= S, + B1Log [m] + B,1_Decrease;;
L SALES;, N
X —_— .
9 |saLEs,_,| T "
B2 coefficient estimates x —1, normalized by subtracting its
Aggregate sample mean and dividing by standard deviation in Equation (3):
Independent Y

Cost variable AggregateCostStickiness

Stickiness _ [B2 Coefficient Estimates X (—1)] — Sample Mean
_ Standard Deviat

Dependent variable

ChUR: According to investment demand theory, it is possible to forecast the
unemployment rate using the Aggregate Cost Stickiness. The Statistics Center of Iran
measures the unemployment rate in the census system with different criteria. The
unemployment rate of the population of ten years and more in the whole country (by
seasons) is the most important unemployment measure. The unemployment rate,
according to the definition of the Statistics Center of Iran, is the ratio of unemployed or
job seekers to the population of working age, which is expressed as a percentage. This
index measures the part of the labor force that has not been engaged in any activity
during the research period that has lost its previous job or is looking for work. In the
present study, changes in this rate have been used as a dependent variable.

3.5.1.Independent variable

Aggregate Cost Stickiness: According to investment demand and investment
consumption theories, it is possible to forecast the unemployment rate using the
Aggregate Cost Stickiness. The trend of Aggregate Cost Stickiness in the company,
Signal provides a valuable signal of the declining trend of the company's earnings and
the company's earning, an important signal of the future state of the economy to the




capital market. Therefore, as accounting information, a company's expenses and
stickiness transmit comprehensive, complete, and important information from the
financial statements (income statement) to the market. First, cost stickiness has been
measured following the studies of Aloi & Hoefele (2019), Rouxelin et al. (2019), and
Goldena et al. (2020) as described in Equation (2). Equation (2) with ordinary least
squares regression and Cross-sectionally for each chapter. In equation (2) COGS, cost
of goods sold, SG&A, selling, general and administrative expenses, SALES, Sales
revenue and |_Decrease, The sales reduction Dummy variable is assigned the one if the
quarterly changes in sales are smaller (sales reported in the current quarter compared to
the previous four quarters) and otherwise the zero .

4. The results
The research findings are presented in two parts time variable over a short time and
time-variable over a long time.

4.1. Descriptive Statistics
Table (2) reports descriptive statistics for the research variables used in the analysis.

Table 2: Descriptive Statistics
Variables Mean | Median | Max. | Min. | SD
Unemployment rate 0.11 0.11 0.14 | 0.09 | 0.01
AUnemployment rate -0.003 | 0.008 | 0.24 | -0.19 | 0.09
B1 Coefficient Estimates 0.6 0.5 0.88 | 0.49 | 0.05
B2 Coefficient Estimates -0.12 -0.11 -0.1 |-0.26 | 0.1
Aggregate Cost Stickiness | 2.84 2.89 4,76 | -1.03 | 1.03

The maximum unemployment rate is 0/14 and is related to the 1389Q4, and the
minimum unemployment rate is 0/09 and is related to the 1387Q3 and the 1393Q2. For
the variable of changes in the unemployment rate, the maximum is 0/24, and the
minimum is -0/19, which are related to the 1387Q4 and the 1387Q1, respectively. The
estimated coefficients f1 and B2 of the cross-sectional Aggregate Cost Stickiness have a
mean of 0/6 and -0/12. Therefore, for every 1% increase in sales revenue, companies
show an average increase of 0/6% in their operating costs. At the same time, only
0/39% (0/11% -0/5%) costs are reduced for every 1% decrease in sales revenue. The
normal measurement of cost stickiness in a given quarter (specified quarter) is between
-0/03 and 4/76.

4.2. Augmented Dicky Fuller Test (Stationary)
In this step, the static status of the variables is checked. In this study, the Augmented
Dickie-Fuller test was used. The results of this study are presented in Table (3).

Table 3: Augmented Dicky Fuller results

Variables Prob 1st difference
t- Test critical values t- Test critical values
Statistic | 99% | 95% | 90% | Statistic | 99% | 95% | 90%
AUnemployment rate -10.06 359 | 293 -2.6 -5.14 263 | 195 | 1.65
Aggregate Cost ) - i ) - - -
Stickiness 1.44 3.6 2.93 2.6 3.46 262 | 194 | 161

Table (3) shows the mana unemployment rate and cost stickiness with a mana
differentiation step.
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4.3. Determine the optimal interrupt

determining the optimal interrupt, the criteria of the likelihood ratio (LR), Akaike
(AIC), Bayesian Schwartz (SC), and Hannan Quinn (HQ) tests were used according to

Table (4).

Table 4: Determine the optimal interrupt

interrupt | LR | AIC | SC | HQ
0 NA |-1.96 | -1.9 | -1.95
1 475 | -2.06 | -1.93 | -2.01
2 0.87 | -2.03 |-1.87 | -1.97
3 5.06 | -2.13 | -1.92 | -2.05
4 537 |-2.24 | -1.98 | -2.15

According to Table (4), the Bayesian Schwartz criterion (observations less than 100)
indicates the existence of 4 interruptions in the time-varying model. Accordingly, the
time-varying model fits the description of Equation (7).

Equation (7):

CHUR = —0.26 * CHUR,_, — 0.19 * CHUR,_, — 0.15 * CHUR,_; + 0.34 » CHUR,_,

+ 0.001 * COSTSTICKINESS — 0.003

Unemployment rate forecasting using aggregate cost stickiness based on time

variables over a short period

The trend of unemployment rate forecasting using aggregate cost stickiness over a
short period is presented in Figure (1) .

Figure 1: Unemployment rate forecast using aggregate cost stickiness in a short time

/////
\ ; \
/////

[ — CHURF - +2SE|

/\\\[\\\[\\\[\\\[\\\[\\\[\\\[\\\[\\\[\\\
1388 1389 1390 1391 1392 1393 1394 1395 1396 1397

Forecast: CHURF

Actual: CHUR

Forecast sample: 1387Q1 1397Q4

Adjusted sample: 1388Q1 13970Q4

Included observations: 40

Root Mean Squared Error  0.071035

Mean Absolute Error 0.055624

Mean Abs. Percent Error  88.97461

Theil Inequality Coefficient 0.595754
Bias Proportion 0.000002
Variance Proportion 0.573168
Covariance Proportion  0.426830

Unemployment rate forecasting trend using aggregate cost stickiness over a short
period with two high and low standard deviations indicates the unemployment rate

forecast accurately .

Performance of Unemployment Rate Forecast Using Aggregate Cost Stickiness
Based on Time Variables over Short-Term Time

In this section, the unemployment rate amounts are compared with the forecast of the
unemployment rate using the aggregate cost stickiness over a short period in Table (4).



Table 4:

Cost Stickiness in the Short-Term

Unemployment Rate Amounts and Unemployment Rate Forecasts Using Aggregate

Unemployment Unemployment
_ Unemployment Rate quecasts _ Unemployment Rate Fc_)recasts
Time Rate Using Time Rate Using
Aggregate Cost Aggregate Cost
Stickiness Stickiness
1387Q1 -0.19 Lagl(NA) 1392Q3 -0.009 -0.003
1387Q2 0.05 Lag2(NA) 1392Q4 0.01 0.01
1387Q3 -0.07 Lag3(NA) 139301 0.01 0.01
1387Q4 0.24 Lag4(NA) 1393Q2 -0.12 -0.11
1388Q1 -0.12 -0.12 1393Q3 0.09 0.01
1388Q2 0.01 0.01 139304 -0.08 0.01
1388Q3 0 0 1394Q1 -0.06 -0.08
1388Q4 0.19 0.11 1394Q2 0.009 0.003
1389Q1 -0.04 -0.07 1394Q3 -001 -0.01
1389Q2 0.007 0.01 1394Q4 0.09 0.01
1389Q3 -0.12 -0.12 1395Q1 0.03 0.07
138904 0.05 0.17 1395Q2 0.03 0.03
1390Q1 -0.18 -0.03 1395Q3 -0.03 -0.03
1390Q2 -0.1 -0.05 139504 0.01 0.09
1390Q3 0.05 0.01 1396Q1 0.007 0.006
13900Q4 0.16 0.12 1396Q2 -0.07 -0.04
1391Q1 -0.1 -0.02 1396Q3 0.016 0.015
1391Q2 -0.04 -0.02 1396Q4 0.01 0.02
1391Q3 -0.1 -0.06 1397Q1 0 0
1391Q4 0.09 0.01 1397Q2 0.008 0.008
1392Q1 -0.16 -0.11 1397Q3 -0.04 -0.04
1392Q2 -0.01 0.09 13970Q4 0.03 0.03

The evidence in Table (4) shows that the time-varying model can forecast the unemployment

4.4. Convergence test

the purpose of estimating the time-varying model is to determine the number of long-
term relationships in the model. The pattern contains a variable, and therefore a long-
term relationship is possible. Testing this problem, according to Johansen's method,
effect statistics, and maximum eigenvalue was used, the results of which are presented

rate using aggregate cost stickiness in observations in a short time.

in Table (5).
Table 5: Convergence test results in the unemployment rate forecasting model
Hvpothesiso opposite Effect Critical Maximum p-
yp Hypothesis statistics value eigenvalue statistics | value
R=0 R>0 32.36 412 0.54 0.0000

Both the effect statistic and the maximum eigenvalue confirm a minimum long-term
relationship at the 95% confidence level in the model. According to the results of Table
(5), according to which both the effect statistic and the maximum eigenvalue confirm
the existence of a long-run relationship in the unemployment rate forecast model, a
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long-run relationship is estimated under the Johansen model.

Estimation of Johansen model
Johansen’s model shows long-term relationships and helps a lot in policymaking.
Johansen test is used to investigate the co-integration relationship between variables.
Table 6: Results of Johansen's Cointegration Test

No . . . .
_ . intercept& intercept& intercept& | intercept&
Statistics Intercepté No Trend No Trend Trend Trend
No Trend
Effect 1 1 1 1 1
statistics
Maximum
eigenvalue 1 1 1 1 1
statistics

The Johansen co-integration test results from the constrained to the non-constrained
state are presented in Table (6). The results confirm the existence of at least 1 co-
integration vector.

structural constraints

According to the convergence order test results, the long-run relationship is related to
Forecasting the unemployment rate in the most constrained state as described in
Equation (8) and the output of the results as described in Table (7).
Equation (8)
ChURt + k = alkAggregateCostStickinesst + et + k

Table 7: Results of Johansen model estimation related to the unemployment rate forecast
Variable Coefficient | T-statistic
Cost stickiness -0.34 -2.47

The results show that in the long run, the aggregate cost stickiness can forecast the
unemployment rate. In this model, the significant relationship between aggregate cost
stickiness and unemployment rate means that their coefficients are reliable at a 1% error
level. These results also show a direct relationship between the aggregate cost stickiness
and the unemployment rate in the long run.

Unemployment rate forecasting using aggregate cost stickiness based on time
variables over a long period
The trend of unemployment rate forecasting using aggregate cost stickiness over a

long period is presented in Figure (1) .

Performance of Unemployment Rate Forecast Using Aggregate Cost Stickiness
Based on Time Variables over Long-Term Time

In this section, the unemployment rate amounts are compared with the forecast of the
unemployment rate using the aggregate cost stickiness over a long period in Table (4).

The evidence in Table (6) shows that in the long run, the time-varying model has the
ability to forecast the unemployment rate using aggregate cost stickiness in
observations.

4.5. Research Hypothesis




The research hypothesis examines the forecast of changes in the unemployment rate
using aggregate cost stickiness.
Assessing the forecast power of the time-varying model and comparing it in the short and
long term in Table (9) indicates the difference in the accuracy of this model's forecast
for the aggregate cost stickiness. As shown in Table (9), the short-term time-varying
model has the least error in Forecasting the unemployment rate.

Figure 1: Unemployment rate forecast using aggregate cost stickiness in a long time
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Table 4: Unemployment Rate Amounts and Unemployment Rate Forecasts Using Aggregate
Cost Stickiness in the long-Term

Unemployment Unemployment
_ Unemployment Rate quecasts _ Unemployment Rate quecasts
Time Rate Using Time Rate Using
Aggregate Cost Aggregate Cost
Stickiness Stickiness
1387Q1 -0.19 Lagl(NA) 1392Q3 -0.009 -0.002
1387Q2 0.05 Lag2(NA) 1392Q4 0.01 0.01
1387Q3 -0.07 Lag3(NA) 1393Q1 0.01 0.01
1387Q4 0.24 Lag4(NA) 1393Q2 -0.12 -0.12
1388Q1 -0.12 -0.12 1393Q3 0.09 0.09
1388Q2 0.01 0.02 139304 -0.08 0.001
1388Q3 0 0 1394Q1 -0.06 -0.01
1388Q4 0.19 0.19 1394Q2 0.009 -0.008
1389Q1 -0.04 -0.06 1394Q3 -0.01 -0.01
1389Q2 0.007 0.006 1394Q4 0.09 0.09
1389Q3 -0.12 -0.12 1395Q1 0.03 0.06
138904 0.05 0.05 1395Q2 0.03 0.02
1390Q1 -0.18 -0.18 1395Q3 -0.03 -0.009
1390Q2 -0.1 -0.1 1395Q4 0.01 0.003
1390Q3 0.05 0.05 1396Q1 0.007 0.009
1390Q4 0.16 0.16 1396Q2 -007 -0.06
1391Q1 -0.1 -0.1 1396Q3 0.016 0.015
1391Q2 -0.04 -0.04 1396Q4 0.01 0.005
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1391Q3 -0.1 -0.1 1397Q1 0 0.02
1391Q4 0.09 0.01 1397Q2 0.008 0.04
1392Q1 -0.16 -0.01 1397Q3 -0.04 -0.01
1392Q2 -0.01 -0.01 1397Q4 0.03 0.004
Table 9: Accuracy of unemployment rate forecast
Model | VAR- Short term | VAR- Long term
MSE 0.071035 0.070817
MAE 0.055624 0.0566711
MAPE 77.97461 1454.225
Theil 0.595754 0.585917

The findings show that cost stickiness leads to the forecast of unemployment over
time series. In other words, cost stickiness can help improve the performance of the
future unemployment rate model. Table (9) shows that reducing unemployment by 1%
will reduce the unemployment rate by 0/34% in the next quarter. The results also
showed that the time-varying model has the least error in Forecasting the unemployment
rate in the short run. As a result, it can be said that the aggregate cost stickiness forecast
changes in the unemployment rate in the future.

5. Conclusion

In the present study, an attempt was made to highlight the importance of macro
accounting. Macro accounting emphasizes the use of accounting information in
economic forecasting. The present study showed that accounting information contains
information about the unemployment rate as an economic indicator, which confirms the
value of accounting information as a qualitative feature. Looking at the macroeconomic
structure of each country and the different markets in each economy, it can be seen that
one of the most basic markets in any economy is capital markets. The stock market is
one of the capital market components and is a function of it as part of the economy. In
developing countries, the economy's impact is deeper than in developed countries due to
the stock market's impact and the lack of attention to the figures published in the capital
market. In the present study, the relationship between the aggregate cost stickiness and
macro unemployment rates was examined, and the focus is on Forecasting changes in
unemployment rates. Due to this fact, forecasting changes in the unemployment rate is
one of the most complex and important macroeconomic policymakers' tasks. Cost
stickiness influences companies' decisions about hiring employees, retaining employees,
terminating work, firing, resigning, and cost stickiness, reflecting future unemployment
rates. The results of the present study contribute to the growing literature in macro
accounting. Findings show that in the designed model, the aggregate costs stickiness is
an indicator of effectiveness in Forecasting the unemployment rate. Cost stickiness
reflects the level of adjusted costs associated with the workforce that meet the
company's expectations and the manager of future activities. The main reasons for
changing the decisions of capital market participants lie in the adjustment costs of
companies.

Because of the Estimation of the aggregate cost stickiness model, the evidence
showed that managers refrain from adjusting costs because they do not adjust costs
during these periods and maintain the company's financial resources, experiencing
declining sales sticky periods. Subsequently, the forecast model results showed that the
country is associated with low unemployment during periods of this sequence. In the
observed observations, including all companies listed in the Tehran Stock Exchange,
resources are equipped only to produce goods and services. The amount of resource
supply depends not only on the current level of demand but also on future production




and sales expectations. Adjusting resources entails costs for the company. Adjustment
costs at the level of microeconomics and listed companies are a signal to the
macroeconomy. Because when demand declines, managers face the costs of maintaining
unused resources on the one hand and the costs of adjusting resources on the other.
They consciously strike a balance between these two types of costs and only reduce
resources if it is in the company's best interest as a whole. If the company's resources
are kept above the required level, costs will be imposed on the company. Cost
adjustment periods increase future unemployment. Adjustment costs will also be
imposed on the company if resources are reduced. These costs include selling the
company's assets, paying compensation to dismissed employees, and penalties for
contract breaches. In addition to direct financial costs, there are also indirect costs such
as demoralization or residual labor loyalty. In addition, adjustment costs include the cost
of adding resources if demand increases again. Such as the cost of purchasing assets, the
cost of recruiting and training new employees, and the cost of negotiating future
contracts.

Certainly, the unemployment rate will rise with the payment of compensation to the
fired employees. The fines resulted from the contracts' violation and the overflow of the
unemployed labor force to society. Even if managers expect a temporary reduction in
demand (activity), the costs of reducing resources and increasing them again are likely
to outweigh the costs of temporarily maintaining additional resources. In this case,
managers may prefer to bear the cost of maintaining additional resources to avoid
higher adjustment costs. Therefore, cost stickiness at the micro-level reduces
representation problems and capital intensity, and contributes to the manager's goals,
such as maximizing the company's value in the long run. At the macro level that has not
been considered so far, The aggregate cost stickiness helps forecast the unemployment
rate. Because the results showed that stickiness is more likely to be reserved by
companies facing declining sales during periods of aggregate cost, periods of this
sequence are associated with low unemployment. The results of the present study are
consistent with the researches of Aloi & Hoefele (2019), Rouxelin et al. (2019), and
Goldena et al. (2020).

So far, the theoretical literature has not examined the power of Forecasting cost
stickiness for macroeconomics. The present study is one of the first studies that seek to
forecast macroeconomic indicators using accounting information. Accordingly, the
present study and similar research in macro accounting will confront accounting and
economics thinkers with the idea to look at accounting information from the perspective
of macroeconomics under macro accounting. Predators of macroeconomic indicators are
very interested in Forecasting macroeconomic indicators with the least error. Therefore,
the way forecast can forecast macroeconomic indicators is crucial. In the present study,
integrating a new set of information on the behavior of public, administrative, and sales
costs in the forecasting model adds to the literature on the unemployment rate forecast
in macroeconomics and macro accounting. General, administrative, and sales costs, can
be a good starting point for analyzing the future state of economic statistics at the
country's macro level, such as the unemployment rate. For example, when the public,
office, and sales costs are on the rise, it tells the company's story of aggregate periods.
High aggregate periods increase the total number of employees working in these
companies. With the downward trend in public, administrative and sales costs and
consequently the decline in profits between shareholders and employees of the company
as stakeholders, the business unit's demand and the people overshadow this event.
Because cost stickiness is negatively related to the future unemployment rate over the
forecast horizon of the fourth quarter of the year, which improves the forecast
performance well. According to consumer demand theory, increasing the upward trend
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of public, office, and sales costs and reducing companies' profits is equal to reducing
consumption. For this reason, the unemployment rate continues to rise to the extent that
the reduction of public, administrative, and sales costs reduces the trend of the general
level of demand and consumption. Therefore, it is recommended to forecasters to pay
attention to the accounting information of listed companies, which play an important
role in Forecasting macroeconomic indicators.

Advancing this new field, studies called macro accounting. It is necessary for the
future for accounting thinkers to explore other variables and the efficiency of
accounting information that can send timely signals of the future state of the economy to
the market. Some suggestions are as follows.

1. Assessing the accuracy of the unemployment rate forecast using accounting
earning and aggregate accounting earning.

2. Assessing the accuracy of the unemployment rate forecast using accounting
earning and aggregate accounting earning and The ratio of stock market value to the
book value of stocks aggregate.

Stock publishers are required to prepare and disclose only the financial statements
between the audited 6 month periods. Therefore, the present study's main limitation is
using some unaudited quarterly financial statements of companies listed on the Tehran
Stock Exchange.

Using the time series model in forecasting, especially with higher intervals, requires
historical information for several periods. The more information available, the more
reliable the results of the format model estimate. Due to interim financial statements in
data collection, access to information before 2008 was impossible. Therefore, in order
to spread the results, it is necessary to consider this important issue.
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Abstract

The present study is concerned about the relationship between auditors' work stress
with audit quality, internal control weakness, and the impact of being a primary auditor
on the relationship between auditors' work stress and audit quality in listed companies
on the Tehran Stock Exchange.

The study's statistical sample involves 111 listed firms on the Tehran Stock
Exchange from 2012 to 2018, and the Stata Software is used for data analysis.

The findings argue that auditors' stressful work environment is likely to deteriorate
the quality of audit services. Moreover, we articulate that being the primary auditor
plays a moderating role in the association between audit work stress and audit quality.
Finally, the results show that job stress does not let auditors understand internal controls
to identify material weaknesses and recommend efficient solutions.

We expect this study to contribute to practical issues on auditors' work stress and
provide some scientific evidence for improving the supervisory policies. We hope this
study proposes a quantitative method to contribute to work stress decrease and the
system for dealing with the stress reaction.
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1. Introduction

Due to the nature of auditors' performance, their work is influenced by a stressful
environment (Campbell et al., 1988). The most destructive impact of work stress on
auditors' performance is their works' inappropriate quality (prepared audit report)
(Choo, 1995). This is because audit quality is deeply dependent on the judgment and
health of the staff of audit firms (Otley and Pierce, 1996). This occupation usually
defines by a heavy workload, numerous deadlines, and excessive time pressure. This
Issue creates stressful situations for the auditors that, if not detected on time, not
controlled, and have no appropriate attitude, would depreciate the system (Goolsby,
1992). Agoglia et al. (2010) and Lo'pez and Peters (2012) argue that the stress of work
or budget schedule would lead to performance and audit quality drop. Yan and Xie
(2016) indicate that auditors in China suffer from work stress, derived from the time
limit, human resources, responsibility risk, etc. The stress is peaked in the high season,
namely when the auditor works more than 10 hours a day.

In sum, individual work stress creates the combinational effects of time pressure,
workload, cost control, performance evaluation, and legal risks and responsibilities.
This stress and occupational depreciation influence auditors' psychological activities
and behavioral decisions, affecting the audit performance. Usually, the observed effects
go up in proportion to the growth of stress. However, according to the motivation
theory, when there is an effective occupational control on work needs, the effect of
pressure on audit quality may be limited or even profitable (McClenahan et al., 2007).
Hence, the central question of the study is whether there is a relationship between the
work stress of auditors and audit quality or not.

To analyze the audit risk during the first audit of a new customer, the auditor should
have a comprehensive understanding of the customer's operational characteristics,
accounting policies, and industry development and acquire other information. In this
case, the auditor needs more effort to first audit a new customer, including work hours,
human and cash resources, etc. The more the auditor's customers, the higher the
workload would be, and the less is the work hours and audit resources for each
customer, especially new customers. This is how a direct conflict occurs between work
demand and work control. Moreover, the higher the intensity of difference, the more is
probably the work stress and its negative consequences on audit performance. Hence, in
non-primary inspections for regular customers, given the workload and a certain level of
stress, the effectiveness of wok control on work demand improves by the upcoming
audits, and the accumulation of experience and knowledge can be obtained through
acquaintance with and dominance on personal information of the customer and the
industry. The enhancement of effectiveness would decrease work stress's negative
effects on audit quality (Yan and Xie, 2016). Hence, the second question is whether the
auditor's first audit influences the relationship between auditors' work stress and audit
quality.

This is the first study in Iran's audit business environment involving audit job stress
consequences on auditors' performance. Since accounting and auditing professions have
a short history in this geographic area, there are many academic gaps. For example, lack
of academic and professional bodies may expose a significant amount of job pressure
and stress to the practitioners due to the work overload besides tight time budgets and
role ambiguity and conflict for those newly employed by audit firms. Therefore, we are
motivated to fulfill such a profound gap implying the role of audit work stress on the
quality of audit services. Furthermore, previous studies examining job stress's potential
role rely on audit quality as a dependent factor. Whereas in addition to such a factor, we
estimate the potential role of other elements such as being a primary auditor and the
knock-on influence of work stress on detecting material internal control weaknesses and
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providing an efficient recommendation for a firm's financial operation improvement.
Therefore, this study's outcome seems to provide some useful contributions in terms of
academics and practice.

2. Theoretical issues and related literature

Accounting, especially auditing, has long been recognized as a highly stressful
occupation (Campbell et al., 1988). Hard efforts, the time limit for personal life, and
passing official accounting tests have been among auditors’ common and permanent
challenges. One of the most critical factors affecting the level of job pressure and
performance, suggested by previous studies, is the potential and inevitable conflict
between assigned duties related to work and family responsibilities (Jeffrey and Saroj,
1985; Boles et al., 1997). It is also suggested that such an issue is more likely to
deteriorate for those possessing their own families (Lo and Ramayah, 2011). In other
words, such a conflict is the consequence of incompatibility between work and family
has an adverse influence on employees' health and well-being (Kinnunen et al., 2006;
Noor, 2003). It is supposed that such a conflict is under lack of balance between work,
housework, and child-care responsibilities, which may lead to severe pressure and stress
at work, resulting from some negative outcomes (Posig and Kickul, 2004; Karatepe and
Tekinkus, 2006). The underlying assumption refers to two demands simultaneously,
which cannot be performed equally, consequently causing incompatibility of function
and discomfort in both positions and work stress. According to the above discussion,
since audit work requires excellent effort besides a tight time budget, it is expected that
audit job performance causes some inevitable conflicts among auditors and their
families, which in turn may deteriorate the audit quality. In this regard, Zhao and
Namasivayam (2012) show that individuals engaging in the conflict between work and
family are more likely to have ambiguity, causing reduced organizational commitment.
Venkatesh et al. (2019) argue that children's Internet addiction affects parents' job
outcomes, and the effects are mediated by family-to-work conflict. Putra and Sudana
(2019) show that auditor's role conflict positively impacted the auditor's stress and
showed that core self-evaluations weakened the auditor's role conflict. Farrastama et al.
(2019) find that job stress has a positive and significant effect on counterproductive
work behavior. Amiruddin (2019) finds that work-family conflict and role ambiguity
have a considerable impact on work stress. Furthermore, his core testing suggests that
only time pressure significantly influences audit quality reduction behavior.

The other factors affecting the stress level are role conflict and role ambiguity, which
provide arguments among researchers about its association (Ahmad & Taylor, 2009;
Rodriguez-Escudero et al., 2010; Javady et al., 2012). Role conflict is defined as
opposing roles of employees or members of organizations, in which they must obey all
regulations and laws and be loyal to their organizations, besides that. As a professional
member, they must follow ethical codes and professional performance standards (Siegel
and Marconi, 1989). Robbins & Judge (2008) define that role conflict happens when
role responsibilities are less likely to comply with each other. Role conflict is also
defined as a situation in which employees have more than one role in their work
atmosphere and society where the job assigns have contrary expectations or goals
against each other and are in conflict to specific rules or values from each part, which in
turn may lead to a battle for those who are engaged.

Consequently, such a job condition refers to time budget pressure in task
performance caused by a lack of clarity or understanding of one's proper role in an
organization (DeZoort and Lord, 1997). Richard et al. (2019) find that role stressors,
including role ambiguity, role conflict, and role overload, positively and significantly
affect job burnout. Also, job burnout has a positive and significant impact on reduced



audit quality practices. Ferry et al. (2019) find that role conflict and ambiguity affect the
auditors' independence, while spiritual intelligence moderates the impact of role conflict
and role ambiguity on the auditor's independence. Umar et al. (2017) also articulate that
pressure affects dysfunctional audit behavior, while information technology does not
affect dysfunctional audit behavior. These results also indicate that dysfunctional audit
behavior is having an adverse impact on fraud detection. Shofiatul, Baridwan, and
Hariadi (2016) showed that the role conflict positively affects auditor desertion
tendency, though the impact of role ambiguity on desertion is not significant. Utami and
Nahartyo (2013) found a positive relationship between role conflict and role overload
and occupational depreciation, but role ambiguity has no meaningful relationship with
occupational depreciation. By evaluating the role of more understanding of uncertainty
and conflict as the sub-factors of stress in occupational performance, MohdNor (2011)
revealed that occupational performance is only influenced by role ambiguity. There is
no relationship between role conflict and occupational performance. Soo Young Kwon
(2014) perceived that audit firms' change would increase audit work hours and increase
auditors' payment. Moreover, audit quality is remained unchanged and even reduced in
some cases.

Forooghirad and Bazazzade (2018) argue that the increased auditors' stress has a
negative impact on audit quality, in which such an effect is more intense for first audit
works. Yan and Xie (2016) discovered that, in general, the decrease of audit quality is
not due to the work stress of auditors, and understanding work stress relies on the
auditors' characteristics. The auditors of international audit firms and those who have
some common interests respond more to the work stress than industrial experts. When
facing the state-owned firms, auditors are more inclined to respond. The results of this
study show that audit firms pay more attention to the work stress of auditors. Chen and
Silverthorne (2008) show that control position in accountants (the position of internal or
external control) play a significant role in predicting the amount of job satisfaction,
stress, and performance of auditors in Taiwanese audit firms. Besides, people with
higher internal control positions experience lower stress levels and higher job
satisfaction levels and performance levels. Moreover, if the occupational stress is not
controlled appropriately, job satisfaction would be little, work performance will be
weak, and the physical effect will be negative. Larson et al. (2004) analyzed how work
stress contributed to occupational depreciation and job satisfaction of internal auditors
and discovered that some organizational stress factors compared with individual stress
factors (time pressure, role ambiguity, role conflict, and role overload), are the source of
more stress for internal auditors.

Yan and Zhi (2016) propose a negative relationship between work stress and audit
quality in being the new clients' primary auditor. Dody and Tiara (2018) support the
idea by ensuring auditor tenure and auditor reputation affect audit quality. A provided
meta-analysis by Salehi, Fakhri, and Daemi Gah (2019) illustrates no significant
relationship between these two variables, in general. But, considering audit quality
based on several measurements into four sub-groups of discretionary accrual, fraudulent
reporting, type of comment, and other quality criteria, they show that discretionary
accrual and fraudulent reporting confirm a positive relationship, kind of auditor opinion,
and other quality criteria show no significant correlation.

Narayanaswamy et al. (2019) articulate that mandatory audit firm rotation does not
appear to have improved audit quality, reduced audit costs, and increased audit market
competition. Maria et al. (2018) support the idea that auditors' long-term tenure on
discretionary accruals in Spain affects auditors' quality and independence.

Financial statements of audited reports of auditors are among such documents that
have attracted more attention to investors recently. Carlo and Davide's (2019) findings
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particularly emphasize the role of Internal Audit as an important corporate governance
mechanism and on the new challenges faced by external auditors in the form of higher
audit requirements. Chan et al. (2019) suggest that additional audit effort effectively
reduces the risk of financial misstatements for clients with weak internal controls, which
in turn requires overload stress for auditors to perform their duties.

Auditing the internal control dominant on financial reporting is carried out to make a
statement about an economic unit's internal control effectiveness. Although the aim of
such an audit is different from auditing financial statements, these two audits will
perform in an integrated manner, so the auditor should schedule and perform in such a
way to fulfill the objectives of both audits. In such a case, it is expected that material
weaknesses in internal controls are likely to expose additional risk to external auditors,
which may require more significant effort and time to moderate such risks. Therefore it
may exert further pressure considering tight audit budgets.

To achieve the objectives of the study and given the proposed literature, the
following hypotheses are formulated:

Hi: Audit work stress play a deteriorating role in audit quality.

H,: Being the primary auditor plays an intensifying role in determining the
association between auditors' work stress and audit quality.

Hs: Audit work stress play a deteriorating role in internal control weaknesses.

3. Research methodology
3.1. Statistical population

The investigated data include listed firms on the Tehran Stock Exchange for the
period of 2012-2018. Since the Securities and Exchange Organization has disclosed
internal control weaknesses compulsory, it is required to analyze the forward-looking
data such as estimating the discretionary accruals and operational cash flow. Thus
research models should be analyzed for such a period. Also, the data of 2010, 2011, and
2018 are considered for calculating the standard deviation of return on assets and
estimating the model of discretionary accruals. To test the study's hypotheses,
multivariable linear regression analysis and panel method are used for analyzing the
research model. First, the appropriate method for model fitting is selected. Using the F-
Limer and Hausman tests and by analyzing the primary hypotheses of the regression,
including the test of normality Jarque-Bera, variance homogeneity test of Breusch-
Pagan, and autocorrelation test of Breusch-Godfrey, the appropriate method for fitting
the selected model is simple linear regression, simple linear regression with the time
factor, panel method with fixed effects, panel method with random effects, and panel
method with pooled data.

The statistical sample of this study is selected by screening the statistical population,
such that only companies with the following conditions are selected for the study:

Table 1: final volume of the sample

Characteristic No.

Total no. of listed firms on the Stock Exchange at the end of 2017 523

No. of firms that were not active during 2011-2017 in the Stock Exchange (were omitted from the (151)
Stock Exchange or entered the Over-the-counter market

No. of firms listed on the Stock Exchange after 2010 (38)

No. of firms that were affiliated withholdings, investment, financial intermediaries, banks, and

leasing companies (66)

No. of firms that changed their fiscal year during 2010-2017 (11)

No. of firms that their fiscal year not ended on March (67)

No. of firms that have more than three months of transaction halt during 2010-2017 (68)
No. of firms that their required information was not available or defected (11)

Total no. of sample firms 111




3.2. Variables measurement Iranian

To measure the qualitative variables of this paper, such as audit quality and material  journal of
internal control weaknesses as dependent as well as audit work stress as independent, Accounting,
and other control variables, the following quantifiers are applied: Auditing &

Finance

3.2.1. Audit quality (discretionary accruals)

The absolute value of discretionary accruals (|DAC|;;) is computed using the
following equation (Francis et al., 2005):

AWCi = Bo + p1CFOi—1 + B2CF 0 + B3CFOie4q + By A REVi + BsPPE; + €

A WCi:: Changes in working capital of the firm i in the year t

CFO;;_,: Operational cash of the firm i in the year t-1 104

CFO;;: Operational cash of the firm i in the year t

CFO;;,,: Operational cash of the firm i in the year t+1

A REV;;: Income changes of the firm i in the year t

PPE;;: Net fixed assets of the firm i in the fiscal year t

The above model is administered for each industry-year to analyze the information.
The absolute value of model residual, which indicates optional obligations, will be used
as the audit quality agent. Having considered the most reliable and accurate
measurement of audit quality based on Iran's business environment's requirements and
features by prior literature, including Sajadi et al. (2012) and Forooghirad and
Bazazzade (2018), we employed such a measurement in this paper.

3.2.2. Internal control weakness (ICMW)

This study's independent variable is the presence or absence of significant internal
control weak points based on the audit report. Since in auditor report, only the
significant weak points of internal control dominant on financial reporting are inserted,
and other weak points that presented by the auditor in management letter is avoided, this
paper only considered the dominant significant weak points of internal control on
financial reporting, which is presented by the auditor's report. In case the firm has an
internal control weakness, this variable is 1; otherwise, O will be assigned.

3.3. Moderator variable

The study's moderator variable is the first audit (FST) of auditor for the firm i,
calculated using the dummy variable of auditor change. If the auditor audits the first
year of the firm i 1, otherwise, O will be considered (Yan and Zhi, 2016).

3.4. Independent variable

The independent variables of the study include work stress (WS) of the auditor and
the interactive effect of the first audit with work stress of auditor (FST*WS), which is
measured as follows:

In the sample under study, work stress is measured among the listed firms by the
auditor given the number of firms and commercial complication of each firm, so work

stress is calculated via the following equation:

WS= 21 2 TA

m

WS: work stress of auditor
TA;;: natural logarithm of total assets of j firms audited by auditor i.
n: total number of listed firms by the auditor audited in the fiscal year.
m: number of official auditors of a particular j firm.
In most cases, two auditors are responsible for auditing an annual report (m= 2),
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the mean work stress bore by two or three official auditors of a particular firm (Yan and
Zhi, 2016).

3.5. The interactive effect of work stress on the first audit (WS*FST)

The variable of the interactive effect of the work stress of auditors with the first audit
Is computed by multiplying the values of two variables of work stress of auditor and
first audit (Yan and Zhi, 2016).

3.6. Control variables: in this study, several variables were controlled to maintain their
effects on the relationship between independent and dependent variables.

Firm size (SIZE): natural logarithm of the book value of total assets, put in the model
to control the size (YYan and Zhi, 2016).

Financial leverage (LEV): financial leverage is computed by dividing total debts by
total assets (Yan and Zhi, 2016).

Operational cash flow (CF): net input and output flow of operational cash divided
into the book value of total assets for homogeneity (Yan and Zhi, 2016).

Financial risk (RISK): in this paper, the financial risk of firms is concentrated
through the bias of return on assets for three years (Yan and Zhi, 2016).

Loss (LOSS): a dummy variable that, if the firm is losing, it is 1, otherwise 0 (Yan
and Zhi, 2016).

Market value to book value of equity (TQ): is indicative of growth opportunities,
which are computed by dividing the market value of equity into the book value of
equity (Yan and Zhi, 2016).

The number of board members (SPV): is a natural logarithm for the number of board
members (Yan and Zhi, 2016).

Firm age (Age): The natural logarithm of the number of firm ages from
establishment data (‘Yan and Zhi, 2016).

Auditor's reputation (BIG): a dummy variable, such that if the firm is audited by the
audit organization 1, otherwise, 0 (Yan and Zhi, 2016).

Year (Year): a dummy variable put in the model to control the year's effects (Yan
and Zhi, 2016).

Industry (Industry): a dummy variable used for the effects of each industry's
particular characteristics in models (YYan and Zhi, 2016).

First hypothesis test model

|IDAC|;t= Bo+ B1W S+ By Size;+ P3Debt;+ By CFip + PsRisk;+ feloss;+
B7 INVi+ Bg RECy+ BoT Qi+ P10 SPVie +P11Ageir  +P12Bigiy +PisYeary+
BiaIndustry;+ &;;

Second hypothesis test model

|DAC|it= Bo+ B1WSie+ By FSTie+ PsW Sy *FSTy+ BuSizey+ PsDebty+ B CFyp +
B7Riski+ Bgloss;y +Po INVyy +PB1o RECyy + p11TQit P12 SPVie +Pi3Agei:
+P14Bigic + BisYeary+ BraIndustry + &;

Third hypothesis test model

[CMW;= Bo+ B1W Si+ BoSize,+ BsDebti+ By CFip + PsRisk;+ floss;+
B7 INVii+ Bg RECit+ BoT Qi+ P10 SPVie +Bi1Ageir +B12Bigi: + PisYeary+
BiaIndustry;:+ €;;

If the coefficients of independent variables are significant at a 5% error level in these
models, the research hypotheses will be accepted.



4. Empirical results

Iranian
4.1. Descriptive statistics Journal of
The descriptive statistics reported in Table 2 indicate the descriptive parameters of Accounting,
each variable separately. These parameters mainly include the information related to Auditing &
central indexes, including minimum, maximum, mean, median, and information related ~Finance
to dispersion indexes, including standard deviation. The essential primary index is
mean, which is indicative of the balance point and center of gravity of distribution and
an appropriate index for indicating the centrality of data.
Table 2: descriptive statistics of variables
. . No. of Std. .
Sign Variable T AT Mean e Min. | Max. 106
IDAC, | Audit quality 555 0.0468 | 0.0443 | 0.00003 | 0.4133
WS, Work stress of auditor 555 15.4398 | 0.9665 9.8423 | 17.4722
FST, Auditor change 555 04018 | 0.4907 | 0.0000 | 1.0000
Size, Firm size 555 28.0730 | 13653 | 24.3485 | 32.9655
Debt,, Financial leverage 555 0.6465 0.2273 0.0436 | 2.3152
Operation cash to book value of
CF, ow e 555 1140 | 01272 | -0.3361 | 05684
Risk., Risk 555 0.0559 | 0.0539 | 0.0004 | 05838
Loss it Dummy variable of loss 555 0.1532 | 0.3605 | 0.0000 | 1.0000
anit Inventory to operational income 555 0.3374 0.2472 0.0000 2.8134
REC, Accounts receivable to 555 03017 | 03727 | 0.0000 | 2.2789
it operational income
Market value to book value of -
TQit equity 555 24458 | 45607 | o) oo | 634352
SPV,, No. of board members 555 16149 | 00425 | 16004 | 1.9459
Age, Firm age 555 36622 | 0.3334 | 27726 | 4.2047
Big,, Dummy variable of auditor 555 02523 | 04347 | 00000 | 1.0000
reputation
ICMW,, |  intemal control weakness 555 04396 | 04968 | 00000 | 1.0000

Resource: research findings

4.2. Combination test

To estimate the pattern, the F test should first examine the pooled or panel data. This
test's null hypothesis shows the pooled data, and the first hypothesis indicates the panel
data. Given the pooled test results, which are depicted in Table 3, the null hypothesis
concerning the pooled data is rejected at a 99% confidence level for all three models.
Hence, the panel data model should be used for the estimation of coefficients of these
three models.

Table 3: The results of the pooled test

Calculated statistic | Prob. Level
Model 1 1.58 0.0007""
Model 2 1.58 0.0008™"
Model 3 12.68 0.0000""

Note: *** is significance at 99% level
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4.3. Test of determining the fixed or random effects

In the Hausman test, the model coefficients are estimated by both estimators. Then,
the significance of the difference between the estimated coefficients will be examined.
If such a difference is significant, the model with the fixed effect is preferred to random
effects. The null and opposite hypotheses are expressed as follows:

H,: fe = fre
H, S # bre

In which Pee and fre are model parameters in fixed effects and random effects
approach. Under the null hypothesis, both estimators of fixed and random effects are
compatible, but only the estimator of random effects is efficient asymptotically. This is
while under the opposite hypothesis, only the estimator of fixed effects is compatible. In
case of rejection of the null hypothesis, the model with fixed effects has priority over
the model with random effects, and a model with fixed effects should be used. The
Hausman diagnostic test or m statistic is as follows:

m :qNFE _VRE )_1q

~ A

Such that Vee and Vee represent the compatible estimators of the asymptotic
o A A _ A _ P 2
covariance matrix of P= and Pre 4="Fee ~Fre , respectively. The m statistic has 4

A

distribution with K degree of freedom. K represents the matrix orderQ/FE _VRE).

Table 4: The results of the Hausman test

Calculated statistic | Prob. Level
Model 1 43.79 0.0000™"
Model 2 43.39 0.0001™"
Model 3 27.35 0.0069""

Note: *** is significance at 99% level

4.4. Results of model estimation

The results of the robust model estimation are reported in Table 5. In the panel data
model, four classic hypotheses of econometrics comprising linearity among variables,
exogeneity of descriptive variables, the variance of homogeneity, and absence of serial
autocorrelation among disrupting components are discussed, and the reliable results are
reported.

Given the used regressions, only the intercept of the third model is significant. The
third model's intercept is equal to 2.7154, which is significant at a 99% confidence
level.

According to the observed results, the audit work stress (WS) variable is negatively
associated with the audit quality. The results coefficient numbers suggest that by a 1%
increase in auditors' work stress, audit quality will decrease on average by 0.0065%.
Meaning, as it is expected and proposed by Richard et al. (2019), Umar et al. (2017),
and Forooghirad and Bazazzade (2018), intense work stress, related to tight time
budget, work ambiguity, and conflict, is likely to expose additional workload to
auditors, which in turn may deteriorate the quality of audit services outcome.

However, further analyses demonstrate that being the primary auditor proxied by
(WS*FST) plays a moderating role in the association between audit work stress and
audit quality. It means auditors experience less audit work stress under extended time



budget, appointing experienced auditors, and improved audit independency. In this
regard, Dody and Tiara (2018) and Salehi, Fakhri, and Daemi Gah (2019) provide
similar findings.

Table 5: The results of model estimation

Model 1 Model 2 Model 3
Variable Coefficient Coefficient Coefficient
(standard error) | (standard error) | (standard error)
0.0361 -0.0646 2.7154
Constant (0.0868) (0.1009) (0.9406)
WS, -0.0065 -0.0056 0.0248
it (0.0024) (0.0031) (0.01667)
-0.0037
FST, (0.0028)
* 0.0051
WS *FsT), (0.0245)
Size. -0.0030 -0.0098 -0.0582
it (0.0017) (0.0076) (0.0297)
0.0259 0.0353 0.3726
Debt; (0.0098) (0.0094) (0.1494)
CF 0.0336 0.0647 0.3064
[ (0.0153) (0.083) (0.2133)
Risk. 0.1876 0.1093 0.5274
it (0.0374) (0.0365) (0.4773)
L.0SS. -0.0095 -0.0103 0.1386
it (0.0060) (0.0062) (0.0841)
LnV. -0.0233 -0.0418 0.1168
it (0.0083) (0.0098) (0.0837)
REC. -0.0111 -0.0079 -0.0529
it (0.0055) (0.0051) (0.0408)
TQ- -0.0007 -0.0014 0.0062
it (0.0004) (0.0007) (0.0028)
SPV. -0.0169 0.1416 -0.9765
it (0.0470) (0.0862) (0.1109)
Age. 0.0012 0.0009 0.0989
it (0.0062) (0.0069) (0.1309)
Big- -0.0186 -0.0115 -0.1745
it (0.0079) (0.006) (0.1176)
Number of obs. 555 222 333
Adj. R -squared 0.1201 0.2348 0.0783

Note: *** is the significance level of 99%, ** is the significance level of 95%, and * is the level
of significance of 90%.

The obtained results also show that the variable (WS) has a positive impact on the
reported material internal control weaknesses. In this respect, the coefficient of variable
provides that by a 1% increase of audit work stress, the internal control weaknesses
would be increased by 0.0248%.

The coefficient of the variable of firm size is negative and significant in all three
models. Thus, by a 1% increase in the variable of SIZE, audit quality at a 90% level will
decrease by -0.0064%, and weakness on internal controls will reduce by -0.0582% at a
95% confidence level. Collectively, it means that more prominent clients are more
likely to suffer from lower audit quality and more considerable internal control
weaknesses.

In contrast, the financial leverage coefficient is positive in all three models at a 99%
confidence level. Hence, by a 1% increase in the Debt variable, audit quality will
increase on average by 0.0306%, and weakness in internal controls will increase by
0.3726%. It means that financial leverage plays an ameliorating role in audit quality.

Operational cash to book value of total assets increases audit quality and weakness in
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internal controls. CF's variable coefficient in model 1-3 is estimated as 0.0336, 0.0647,
and 0.3064, respectively, which are significant at 95, 99, and 90% confidence level. On
the other hand, the risk is another factor for the increase in audit quality. By a 1%
increase in the variable of risk, audit quality will increase on average by 0.1484%. The
risk variable's coefficient is significant in the first two models at a 99% confidence
level. In contrast, the coefficient of this variable is not significant in model 3. Hence,
risk has no impact on weakness in internal controls.

It is also suggested that, by a 1% increase in the number of board members, audit
quality will enhance by 0.1416%, but the weakness of internal controls drops by -
0.9765%. The SPV variable coefficient is significant in model 2 at a 90% level and a
99% level in model 3. The auditor's reputation's dummy variable is also a decreasing
factor for audit quality and internal controls weakness. By a 1% increase in the
significant variable, audit quality will decrease on average by -0.0151%, and the
weakness of internal controls will also reduce by -0.1745%. The coefficient of the
dummy variable of auditor's reputation in models 1-3 is significant at 99, 90, and 90%,
respectively.

The age variable coefficient is not significant in all three models, so the firm age has
no impact on audit quality and internal controls' weakness. Moreover, industry and
year's dummy variables were also considered in the models, and their resultant
coefficients are not significant.

By comparing the first two models, we can say that model 2 outperform model 1 in
terms of auditor change and combined variable (WS*FST). The coefficient of
determination (R?) of the second model is 23.48%, and the descriptive power of the first
model is 12.01%. The descriptive power of model 3 is also 7.83%.

5. Conclusion

This investigation's main objective is to determine the potential effect of work stress
on job performers' quality in the audit job environment. To be more precise, we extend
our primary objective and current literature through three sub-objectives as follows.

First of all, when the stress of auditor increases, audit quality is likely to be
decreased. In general, auditors are exposed to a stressful environment that affects their
performance due to their work nature. The most destructive consequences of
occupational stress on auditors' performance is the inappropriate quality of their work's
outcome. The presence of heavy workload, numerous deadlines, excessive time
pressure, work conflict and ambiguity, and due to conflict of interest which may exist in
performing audits between management and investors and other beneficiaries, auditors
are dealing with many people inside or outside the organization that ask for a broad
spectrum of needs and expectations. Satisfying these divergent expectations and
demands from clients' side in the workplace defined by the client creates some stressful
situations that, due to failure to on-time recognition, not controlling, and dealing with
these occupational stresses, would lead to depreciation and lower quality of the audit. It
is believed that the stress related to work or budget scheduling would interrupt the
successful implementation of audit methods and influence audit quality. The stress of
time scheduling or the set deadline would intensify the auditors' pressures, and the audit
workload hurts the audit quality at the firm level.

Moreover, the study results suggest a positive relationship between auditor's stress
and audit quality of the first audit in the Tehran Stock Exchange. In contrast to an aspect
evaluating the audit risk during the first audit of a new customer, the auditor should
have a comprehensive understanding of the customer's operational features, accounting
policies, and industry development and acquire other related information. In this case,
since the auditors may have an extended time budget for performing their original



works as well as improved independence, the audit quality is expected to be enhanced.

Finally, the obtained results demonstrate that internal controls' material weaknesses
are expected to be more profound in the case of higher audit work stress. Internal
control audit of financial reporting aims to decide the effectiveness of internal control of
a business unit's financial reporting. However, these two audit processes are performed
in an integrated manner, so auditors should plan and execute in a way that meets the
objectives of both audits. It is believed that the increase of stress and creating mental
tension in audit staff would lead to failure in on time recognition of audit weaknesses,
and they cannot have sufficient concentration to perform the audit procedures and
explore the fraud and inherent risks.
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