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Organizational Support for Teleworking among Government Auditors and Its

Occupational Outcomes:

A Multidimensional Framework Based on

Organizational Support Theory

Mahdi Saghafi™, Abdolkarim Moghaddam?, Hossein Tebyaniyan®, Mozhgan Chajy*

High lights

- Supervisory support for auditors' personal needs significantly enhances their perceived organizational support for

telecommuting.

- Fair and transparent implementation of telecommuting policies (procedural justice) is positively associated with perceived

organizational support.

- Budgetary pressures diminish employees' perception of organizational support for utilizing telecommuting.

- A higher perception of organizational support is linked to reduced auditor concern regarding the negative impact of
telecommuting on their future career prospects.

- Perceived organizational support within the telecommuting context lowers turnover intention among government auditors.
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ABSTRACT

Purpose: Today, artificial intelligence (Al), as one of the emerging technologies,
has a significant impact on the auditing profession and can lead to improved audit
quality. The purpose of this study is to design an Al-based audit quality model within
the auditing environment of Iran.

Research Method: The research is applied in purpose and descriptive-survey in
design. The statistical sample consists of 126 senior auditors employed by the
Supreme Audit Organization of Iran as of March 2025, selected through accessible
random sampling.

Finding: Results indicate that organizational support for personal needs, procedural
justice in determining remote-work conditions, and the management of budgetary
pressures are significantly associated with employees’ perceptions of organizational
support for remote auditing. Furthermore, organizational support for remote work is
linked to reduced turnover intentions and diminished concerns about adverse
impacts on auditors’ future career trajectories.

Conclusion,Originality and its Addition to Knowledge: By fostering a supportive
culture among top management, ensuring fairness in the implementation of remote-
work policies, and avoiding undue rigidity in setting work objectives, the Supreme
Audit Organization can alleviate apprehensions regarding the consequences of
remote auditing and improve auditors’ retention within the organization
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Subject and Purpose

Remote auditing is the outcome of a
combination of technological advancements,
environmental  conditions, organizational
policies, and individual preferences, which—
when adequately supported—can enhance the
efficiency and quality of audits. Accordingly,
organizational support for employees can play
a pivotal role in the success of remote auditing.
Despite the existence of various studies on
teleworking, no research has specifically
focused on remote auditing in the public
sector, particularly with respect to examining
the impact of organizational support on
auditors’ psychological and professional
outcomes. In light of this gap, and
acknowledging the limited attention in
previous research to the antecedents and
consequences of organizational support for
remote auditing in the public auditing domain,
this study investigates three key determinants
of perceived organizational support among
auditors: (1) supervisory support for personal
and family needs, (2) procedural justice in
remote work requirements, and (3) budgetary
pressures. This research seeks to provide
valuable insights to enrich the existing
literature on telework in the auditing
profession, highlighting the dimensions and
significance of remote auditing and
organizational support, and thereby offering a
broad scope of research topics for scholars,
academics, and practitioners. Accordingly, the
primary objective of this study is to examine
the role of organizational support in the
success of remote auditing in the public sector.

Research Method
This study is applied in purpose and adopts
a descriptive—survey research method. The

statistical population consists of 340senior
auditors employed at the Audit Organization
as of the year (2024-2025). From this
population, 181 participants were selected
using the Morgan Table and a simple random
sampling method within the framework of
convenience (non-probability) sampling. The
study employed the standardized
guestionnaire developed by Dalton et al.
(2023), specifically designed to measure
perceptions of organizational support for
remote work. This instrument comprises
multiple items rated on a five-point Likert
scale, ranging from “Strongly Disagree” to
“Strongly Agree.” The questionnaire data
were self-reported and primarily distributed
and collected online among the auditors. Prior
to participation, respondents were provided
with comprehensive information regarding the
research objectives, the confidentiality of their
responses, and the voluntary nature of their
involvement. Out of all the questionnaires
distributed among senior auditors, a total of

yyscompleted responses were ultimately
received. To test the research hypotheses,
structural equation modeling (SEM) and path
analysis were conducted using SmartPLS
software, and the Bootstrap test was applied to
examine the effect of the mediating variable.

Research Findings

The results of the first hypothesis indicate
that as supervisors’ support for auditors’
personal and family needs increases, auditors’
perceptions of organizational support for
remote work also improve. Therefore, public
sector auditing firms seeking to foster a culture
that supports remote work should ensure that
their employees receive sufficient support to
effectively utilize remote work
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arrangements.The findings related to the
second hypothesis reveal that greater
procedural justice regarding remote work
requirements enhances auditors’ perceptions
of organizational support for remote work.
Accordingly, organizations aiming to promote
remote work should ensure that their remote
work policies are applied fairly and without
discrimination among employees. The results
of the third hypothesis demonstrate that
increased  budgetary  pressures  reduce
auditors’  perceptions of organizational
support for remote work. In other words, when
organizations face budgetary constraints, their
level of support for employees’ remote work
is likely to diminish. In line with the fourth and
fifth hypotheses, the study suggests that
organizational support within the context of
remote work—through factors such as
procedural justice and attention to individual
well-being—can enhance job satisfaction and
reduce psychological strain among auditors.
The findings further indicate an interaction
between supervisory support for
personal/family needs and procedural justice
on one hand, and budgetary pressures on the
other, such that supervisory support for
personal/family needs can foster higher levels
of procedural justice and influence the
perceived impact of budgetary pressures on
remote work requirements. The results of the
sixth hypothesis indicate a significant inverse
relationship between organizational support
and perceived job insecurity as well as the
likelihood of employee turnover. This implies
that as auditors’ perceptions of organizational
support increase, concerns about their career
prospects decrease. Finally, the seventh
hypothesis ~ demonstrates  that  greater
organizational support for remote work can

reduce employees’ intention to leave the
organization. These findings suggest that
auditors are more likely to leave organizations
that do not actively support remote work
arrangements.

Conclusion,
Contribution to the Knowledge
Organizations seeking to respond to the
growing demand for remote work must
develop a deeper understanding of the factors
that influence employees’ perceptions of
organizational support. Based on the findings,
it is recommended that any remote work
planning for employees in executive agencies
be grounded in strengthening the identified
dimensions—particularly
support for personal needs and the reduction
of budgetary pressures. This is because, in

Originality, and its

organizational

times of crisis, when employees perceive
budgetary resources as tools of support rather
than sources of pressure, they are more likely
to manage their tasks with confidence and
flexibility. Accordingly, the Audit
Organization, by fostering a supportive culture
at the senior management level, ensuring
fairness in the implementation of remote work
policies, and avoiding unreasonable rigidity in
setting work objectives, can mitigate concerns
regarding the consequences of remote work
and improve auditor retention rates within the
organization.

Ethical Considerations

This study was conducted in full
compliance with the ethical principles
governing research in the humanities and
social sciences. Auditor participation was
strictly voluntary and based on informed
consent. The privacy and confidentiality of
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data were ensured through the use of
anonymous and coded questionnaires.
Questions were formulated to avoid intrusion
into sensitive personal domains and to prevent
any potential harm. No organizational
pressure or incentives for participation were

applied, and participants retained the right to
withdraw at any stage without consequence.
Finally, the collected data have been used
exclusively for the scientific purposes of this
research.
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2. Perceived Organizational Support

1. Social Exchange Theory
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with Mediation of Job Burnout and Workload
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High lights

Organizational structural, contextual, and behavioral factors significantly impact audit quality and performance.

— Job bumout exhibits a significant mediating effect on the relationship between organizational communication and environmental
uncertainty with audit performance.

—  Early identification of burnout and workload indicators through regular assessments of auditor mental health and workload is crucial
for mitigating negative consequences.

— Audit quality and performance are not solely determined by technical expertise or individual skills; they are deeply rooted in
organizational well-being and employee welfare.
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ABSTRACT

Subject and Purpose: Auditing, a crucial supervisory mechanism, is vital for
stakeholder trust in corporate governance. This research investigates how audit
firms’ organizational characteristics impact audit quality and performance. It also
analyzes the mediating role of job burnout and workload within Iranian audit firms.
The study aims to clarify the dynamic interplay between organizational attributes
and audit outcomes, directly affecting financial report credibility.

Research Method: This applied research uses a descriptive-survey method and
structural equation modeling (SEM). Data were collected from auditors of Iranian
audit firms through a standard questionnaire. The sample size was determined to be
384 people using the Cochran formula, which guarantees the validity of the proposed
model.

Research Findings: The research findings showed that structural factors including
structure, technology, training and organizational strategies and contextual factors
including customer focus, organizational values, environmental uncertainty and
organizational communication and behavioral factors including dynamic
organizational adaptation, culture, goal setting and organizational commitment have
a positive and significant effect on audit quality and performance, and the mediating
variables of workload overload and burnout mediate these relationships; however,
the mediation of the mediating variable of burnout using the Sobel test was
significant only for the paths of environmental uncertainty and organizational
communication with audit performance at the alpha level of 0.10.

Conclusion, Originality and its Addition to the Knowledge: The research results
show that it is necessary to pay attention to the interactions between organizational
characteristics and audit quality and performance. Creating and improving
appropriate structures, modern technologies, and a strong organizational culture can
increase the quality and performance of auditing in audit firms and effectively
improve the quality of their services.

Keywords: Audit Quality and Performance, Organizational Characteristics, Structural
Factors, Contextual Factors, Content Factors.
JEL Classification: M42, L20.
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Introduction

Auditing, as a supervisory activity and a
key mechanism of corporate governance, is
essential for attracting and maintaining
investor confidence, ensuring informational
symmetry, market fairness, equitable access to
information, and optimal investment. The
performance and quality of auditing are of
paramount importance. However, despite this
significance, the global financial landscape
continues to be plagued by corruption,
embezzlement, opportunistic earnings
management, scandals, and financial crises.
These issues have fostered doubt regarding the
quality and performance of auditors. A
significant gap remains in understanding the
key factors influencing audit quality and
performance, a knowledge deficit that persists
for researchers, practitioners, and
stakeholders. To the best of the authors’
knowledge, existing research lacks a
comprehensive examination of the impact of
organizational factors and characteristics—
such as organizational training, organizational
strategies, organizational communication,
organizational commitment, organizational
structure, organizational values,
organizational customer orientation,
environmental uncertainty, organizational
dynamic capability, organizational culture,
organizational goal setting, and organizational
technology—on audit quality and
performance in Iran. Specifically, no study has
investigated these contextual, behavioral, and
structural factors in relation to audit quality
and performance, mediated by job burnout and
workload. Therefore, the primary objective of
this research is to examine the impact of
organizational characteristics of auditing
institutions on audit quality and performance,
and to explore the mediating effects of job
burnout and workload on this relationship in
Iran, utilizing a three-headed model.

Methodology

This research is applied in purpose and
employs a descriptive survey design in terms
of its implementation, specifically utilizing
structural equation modeling. Data collection
involved a combination of library and field
research methods. The library research phase
involved a comprehensive review of relevant
literature and prior research to establish a
suitable framework for the study. The field

research phase employed questionnaires to
gather the necessary data for examining the
research topic. Furthermore, given that the
relationships between variables are to be
investigated, correlation techniques and tests
will also be utilized. This study seeks to
examine changes in one or more factors
resulting from changes in one or more other
factors, due to the interconnectedness of the
variables. Cronbach’s formula was used to
determine the sample size, which was set at
384, considering the limited population size
for sampling and an undefined population. A
convenience sampling method was used to
select participants. Specifically,
guestionnaires, accompanied by a request
letter, were sent to active auditors in auditing
firms in Iran. A total of 269 participants
completed the questionnaires electronically,
while 115 completed them in print. The
guestionnaires comprised two sections: the
first section collected demographic and
general information about the participants,
such as age, gender, work history, education
level, and position within the auditing firm.
The second section contained specialized
questions related to the research topic. Various
instruments from different sources were
utilized to develop the questionnaire, tailored
to the research needs. Auditors in auditing
firms were selected as the research
participants, and the study was conducted
during the second semester of the year 1403
(Persian calendar). Following data collection,
SmartPLS and SPSS software were employed
for data analysis. The validity and reliability
of the questionnaire items had previously been
established. Furthermore, the validity and
reliability of the research variables in this
model were also appropriately calculated. All
research variables exhibited Cronbach’s alpha
values above 0.7, and all variables
demonstrated consistent composite reliability
and composite reliability values above 0.7,
indicating the suitability of the variables and
confirming their validity and reliability, as
well as the appropriateness of the model.

Result

The research  findings  encompass
demographic information and the results of
hypothesis testing. The demographic results
indicate that of the 384 participants, 54 percent
were male, and nearly 51 percent held at least
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a bachelor’s degree or higher. Approximately
45 percent of the participants had two years or
more of auditing experience, and the average
age of over 59 percent of the participants was
less than 30 years. Therefore, the descriptive
statistics indicate that the sample possesses
sufficient diversity to allow for generalization
to the entire population.

Descriptive statistics revealed that audit
quality and audit performance had the highest
average scores, respectively, at 75.4 and 78
among the variables, while job burnout had the
lowest average score at 3.38. The lowest
standard deviation was observed for
organizational culture (12.9), and the highest
standard deviation was for audit performance
(15.73). The highest and lowest medians were
found for audit performance (80) and job
burnout (3.36), respectively.

Pearson correlation analysis demonstrated
that audit quality was most strongly correlated
with  organizational  technology  and
organizational commitment (0.626 and 0.576,
respectively). Organizational performance, in
turn, exhibited the strongest correlation with
organizational technology and organizational
commitment (0.436 and 0.407, respectively)
among the independent variables. The highest
correlation coefficient was observed between
organizational values and organizational
dynamic capability (0.739), while the lowest
correlation was between audit quality and job
burnout (0.104).

The root mean square error (RMSEA)
index indicated a good and acceptable fit of
the model, with a value of 0.076. The NFI
index, or fit index, is another important
indicator, and its high value suggests a good
model fit, with a value of 0.862. Furthermore,
Q2 values for the latent constructs of the
model indicate weak (0.02), moderate (0.15),
and strong (0.35) predictive power,
respectively. The values obtained for the
constructs indicate good predictive power of
the model regarding these constructs and
confirm the good fit of the research’s
structural model.

The adjusted coefficient of determination
for the dependent variables in the primary
hypothesis one was 0.285 and 0.221,
respectively, indicating that the independent
and mediating variables related to this
hypothesis explain a portion of the variance in
the dependent variables, namely audit quality

and audit performance. Furthermore,
organizational strategies, with a standardized
regression coefficient of 0.276 and a
significance level of 0.000, had a positive and
significant  effect on audit quality.
Organizational training, with a standardized
regression coefficient of 0.359 and a
significance level of 0.000, also had a positive
and significant effect on audit quality. In
addition, organizational structure, with a
standardized regression coefficient of 0.150
and a significance level of 0.040, had a
positive and significant effect on audit
performance, and organizational technologies,
with a standardized regression coefficient of
0.332 and a significance level of 0.000, also
had a positive and significant effect on audit
performance. Finally, it was determined that
both the primary hypothesis one and the first,
second, third, and fourth sub-hypotheses were
supported.

The findings of the second primary
hypothesis indicate that organizational
customer orientation (customer focus) had a
positive and significant effect on audit quality,
with a standardized regression coefficient of
0.373 and a significance level of 0.000.
Organizational values also had a positive and
significant effect on audit quality, with a
standardized regression coefficient of 0.238
and a significance level of 0.000. Furthermore,
organizational environmental uncertainty had
a positive and significant effect on audit
performance, with a standardized regression
coefficient of 0.171 and a significance level of
0.011. Organizational communication also
had a positive and significant effect on audit
performance, with a standardized regression
coefficient of 0.186 and a significance level of
0.007. The second primary hypothesis, along
with the fifth, sixth, seventh, and eighth sub-
hypotheses, were confirmed.

The third primary hypothesis demonstrates
that organizational dynamic capability had a
positive and significant effect on audit quality,
with a standardized regression coefficient of
0.318 and a significance level of 0.000.
Organizational culture also had a positive and
significant effect on audit quality, with a
standardized regression coefficient of 0.305
and a significance level of 0.000. Furthermore,
organizational goal setting had a positive and
significant effect on audit performance, with a
standardized regression coefficient of 0.236
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and a significance level of 0.003.
Organizational commitment also had a
positive and significant effect on audit
performance, with a standardized regression
coefficient of 0.315 and a significance level of
0.000. The third primary hypothesis, along
with the ninth, tenth, eleventh, and twelfth
sub-hypotheses, were confirmed.

The fourth, fifth, and sixth primary
hypotheses state that workload and job
burnout mediate the effects of structural,
contextual, and behavioral factors. Sobel test
results indicate that job burnout had a
significant mediating effect at an alpha level
of 0.10 on the relationship between the sub-
variables related to the second primary
hypothesis. The Sobel statistic for the seventh
sub-hypothesis is 1.525 and its significance
level is 0.063, indicating a significant
mediating effect of job burnout at an alpha
level of 0.10 on the relationship between
environmental ~ uncertainty and  audit
performance. The Sobel statistic for the eighth
sub-hypothesis is 1.529 and its significance
level is 0.063, indicating a significant
mediating effect of job burnout at an alpha
level of 0.10 on the relationship between
organizational communication and audit
performance.

In addition, ANOVA test results indicate
that the differences in means for audit quality
and audit performance, commitment,
information technology, structure,
communication, goal setting, organizational
values, and workload are statistically
significant (p < 0.05). However, there are no
statistically significant differences in means
between women and men for these variables.
However, statistically significant differences
were found between women and men for the
means of organizational environmental
uncertainty, job burnout, strategies, training,
customer orientation, culture, and
organizational dynamic capability.

Conclusions and discussion

The results of the first primary hypothesis
indicate that structural factors have a positive
and significant effect on audit quality and
performance. The findings also reveal that
organizational structures in Iran tend to be
rigid and bureaucratic, with limited flexibility
and weak participation in decision-making.
Designing an appropriate organizational

structure—which ~ may  include clear
hierarchies, logical task differentiation, and
efficient ~ communication  channels—can
significantly ~ contribute  to  improved
efficiency,  coordination, and  overall
effectiveness of audit processes. Furthermore,
the serious adoption of information
technology for audit data analysis is apparent.
Leveraging advanced technologies such as
data analytics software, artificial intelligence,
and automation tools can significantly
enhance the speed, accuracy, and efficiency of
audit operations, reduce repetitive workloads,
and enable a focus on more complex analyses.
It is essential that partners and managers
support and encourage employee training, as
investment in  continuous  professional
development for auditors—including training
related to new standards, modern
technologies, and analytical  skills—is
fundamental to ensuring and improving the
quality of audit outputs. Moreover, adopting
transparent, goal-oriented, and mission-
aligned strategies directly contributes to
improved accuracy, completeness,
independence, and added value of audit
services. Organizational strategies that
emphasize innovation, continuous updates,
and a focus on stakeholder needs can assist
auditors in delivering higher-quality services.
The findings of this hypothesis are consistent
with the theoretical basis of the research
regarding the inseparable relationship between
the variables. Additionally, the results of this
study align with the findings of studies by
Jebelli & Akbari (2014), Aminkhaki & Jamili
(2020), Heyrani, Shahmoradi &
Raghagigorgari (2020), and Witono & Anwar
(2024).

The results of the second primary
hypothesis indicate that contextual factors
have a positive and significant effect on
audit quality and performance. The findings
reveal that organizations that adopt a
customer-centric approach likely foster
auditors who focus not only on technical
proficiency but also on providing services
tailored to specific client needs, establishing
effective and transparent communication,
and fully understanding the client’s
business. This directly leads to improved
quality and perceived value of audit
services. Furthermore, creating a balanced
and peaceful work-life, clarifying roles, and
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establishing appropriate retirement services
can further improve the level of quality and
performance of auditing. When values are
embedded in the organizational culture,
auditors are more intrinsically motivated to
adhere to ethical and professional principles
and maintain the highest level of work
quality. In challenging and volatile
environments, auditors act with greater
motivation and vigilance to identify and
manage risks, which can compel them to
employ stronger analytical approaches,
more precise professional judgment, and
deeper reviews that ultimately lead to
improved audit performance. Strong
communication aids in timely information
exchange, clarifying ambiguities, and better
coordination in the execution of tasks,
preventing misunderstandings and delays,
all of which contribute to improved audit
performance. The results of this hypothesis
are consistent with the findings of
comparative studies by Ghiasi et al. (2024),
Mohammadian, Heydari & Chalaki (2019),
and Hyatt & Prawitt (2001).

The results of the third primary hypothesis
indicate that behavioral factors also have a
positive and significant effect on audit quality
and performance. The findings reveal that
organizations that can respond quickly and
effectively to environmental, technological,
and strategic changes are more successful in
delivering higher-quality audit services. This
adaptability allows auditors to keep their
knowledge up-to-date, utilize new tools, and
adapt their approaches to changing risks and
opportunities, all of which contribute to the
final quality of work. Furthermore,
organizational culture is such that women and
men have equal rights, and group success in
organizations is more important than
individual success. Moreover, in
organizations, goals are continuously shared
with employees, and regular periodic meetings
are held to update objectives. When an
organization has clear, specific, and
measurable goals in the area of auditing,
auditors can better focus their efforts and work
towards achieving those goals. The existence
of specific goals, motivation, direction, and a
metric for measuring success provides all of
which contribute to improving audit
performance. In terms of organizational
commitment, it was also determined that both

emotional commitment, continuous
commitment, and normative commitment of
employees to the organizations are high.
Auditors who feel a strong commitment to
their organization are likely to perform their
duties with greater motivation and care,
actively participate in solving problems, and
strive more to achieve organizational goals.
This commitment can lead to increased
productivity, reduced errors, and overall
improved performance. The results of this
hypothesis are consistent with the findings of
studies by Ghorbanpour et al. (2014), Mohd
Sanusi et al. (2018), and Arefmanesh & Zare-
Beidaki (2020).

For the fourth, fifth, and sixth primary
hypotheses, it was also determined that job
burnout only has a significant mediating effect
on the relationship between organizational
communication and audit performance. It can
be concluded that ineffective organizational
communication—including inappropriate
information flow, lack of transparency in
expectations, lack of effective feedback
channels, or insufficient interaction between
teams and management levels—directly leads
to an increase in job burnout among auditors.
Auditors working in environments with weak
communication  often face  confusion,
unreasonable time pressures (arising from a
lack of coordination), feelings of isolation, and
an inability to access key information. These
factors gradually fuel burnout.

Given the role of job burnout and
workload, early identification of signs of
burnout and overload through regular mental
health and workload assessments of auditors
is essential to  prevent negative
consequences.  Furthermore,  providing
support programs, work-life balance, and
professional development opportunities can
help reduce burnout and increase the
motivation and commitment of auditors,
which ultimately leads to improved
professional quality and performance. This
research emphasizes that audit quality and
performance are not solely the product of
technical knowledge or individual skills, but
have deep roots in organizational well-being
and employee welfare. Paying attention to
these human and managerial dimensions is a
fundamental step in ensuring public trust in
the auditing profession and its long-term
sustainability.
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2. Normed Fit Index

1. Standardized Root Mean Square Residual
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High lights

Investigates the relationships between personal norms, moral disengagement, and opportunistic earnings
management within state-owned companies.
— Applies Structural Equation Modelling to analyse survey data collected from 225 accountants and financial

managers.

— Reveals that personal norms have a positive and significant impact on opportunistic earnings management,
contrary to traditional ethical expectations.

— Demonstrates that moral disengagement acts as a significant mediator in the relationship between personal norms
and opportunistic earnings management.

— Suggests that in the context of state-owned enterprises, personal norms may align more with organizational profit
goals rather than serving as ethical deterrents.
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ABSTRACT

Subject and Purpose: The main objective of this research is to analyze the
relationships among personal norms, moral disengagement, and opportunistic
earnings management in state-owned enterprises. The personal norms of managers
and their level of moral disengagement play a critical role in shaping managerial
behaviors.

Research Methodology: The study is applied, descriptive, and correlational. Data
were collected via questionnaires from 225 accountants and financial managers
working in state-owned enterprises. Data analysis was conducted using Structural
Equation Modeling (SEM) and Smart PLS software.

Research Findings: The findings indicate that personal norms have a positive and
significant effect on both opportunistic earnings management and moral
disengagement. This suggests that in the studied context, personal norms are more
aligned with commitment to organizational goals (including earnings management)
rather than the traditional deterrent role. Furthermore, moral disengagement has a
direct and significant positive impact on opportunistic earnings management. The
mediating role of moral disengagement in the relationship between personal norms
and opportunistic earnings management was also statistically significant.
Conclusion, Originality, and its Contribution to Knowledge: By confirming the
facilitating role of moral disengagement, this research provides valuable information
for policymakers. These insights can form the basis for designing policies aimed at
reducing opportunistic behaviors through modifying moral disengagement and
strengthening ethical constructs within the public sector environment.
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Introduction

The primary objective of this study is to
analyze the relationships among personal
norms, moral disengagement, and
opportunistic earnings management in state-
owned companies. This research addresses the
question of whether managers’ personal
norms and their level of moral disengagement
have a significant impact on managerial
behaviors, specifically opportunistic earnings
management. Since state-owned enterprises
face specific ethical challenges and
organizational expectations, this study is
crucial for a better understanding of the
ethical-behavioral mechanisms in this sector.

Methodology

This research is applied, descriptive, and
correlational in nature. Data were collected
using standard questionnaires from 225
accountants and financial managers working
in state-owned companies. The questionnaire
includes 8 items to measure personal norms
and items for the other two constructs (moral
disengagement and opportunistic earnings
management). Data analysis was performed
using Structural Equation Modeling (SEM)
and Smart PLS software. This method allows
for the examination of complex relationships
and variable mediation.

Results

Impact of Personal Norms: The findings
demonstrated that personal norms have a
positive and significant effect on opportunistic
earnings management. This indicates that in
the studied context, personal norms are more
aligned with commitment to organizational
goals (such as increasing profits and
displaying better performance) rather than the
traditional deterrent role expected in ethical
literature.

Impact of Moral Disengagement: Moral
disengagement also had a positive and
significant impact on opportunistic earnings
management. This result suggests that
individuals who are morally disengaged are
more likely to engage in opportunistic
behaviors. The results indicated that moral
disengagement plays a statistically significant
mediating role in the relationship between
personal norms and opportunistic earnings

management. This means that personal norms
lead to increased moral disengagement, and
this increase in disengagement ultimately
results in higher levels of opportunistic
earnings management.

Conclusions

By confirming the facilitating role of moral
disengagement, this research  provides
valuable information to policymakers and
managers. The findings suggest that in state-
owned companies, strengthening personal
norms may unexpectedly lead to increased
opportunistic behaviors, as these norms might
align with organizational goals (such as profit
maximization). Therefore, policymakers must
pay special attention to strengthening ethical
constructs and reducing moral disengagement
in the workplace to prevent unethical
behaviors.
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A Mathematical Modeling and Machine Learning Approach
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High lights

The integration of machine learming and mathematical modeling enables the identification of hidden patterns and nonlinear
relationships affecting tax corruption, going beyond traditional analytical methods.

—  Complexity of laws, lack of transparency, and weak supervision, as the main causal variables, play the most significant role in the
formation and persistence of tax corruption in Iran's tax system.

—  Cluster analysis of the tax system indicates that transitioning from traditional structures to digital systems is a fundamental
prerequisite for reducing corruption risk and enhancing institutional accountability.

— The application of interpretable machine learing methods (SHAP and PDP) clarifies the contribution of each factor in predicting
corruption and increases the policy applicability of intelligent models.

—  Prioritizing anti-corruption measures using fuzzy AHP and scenario simulations shows that clarifying laws and smartening
processes can lead to a significant reduction in tax corruption in the medium-term horizon.
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ABSTRACT

Subject and Objective: This research aims to design and validate a comprehensive
machine learning-based model for combating financial corruption in Iran’s tax
system. Tax corruption poses a serious challenge to Iran’s economy by creating
economic inequality, reducing government public revenues, and obstructing
sustainable development.

Methodology: The research is applied in nature with a descriptive-analytical
approach. The statistical population comprised employees and experts of the
National Tax Administration, from which 140 individuals were selected as the
sample using stratified random sampling. Data were collected through a researcher-
made questionnaire containing 71 questions across 9 dimensions. Data analysis was
conducted using Random Forest, Gradient Boosting, and Deep Neural Network
algorithms. To enhance result interpretability, SHAP, PDP, K-means clustering, and
Fuzzy AHP methods were employed.

Findings: The findings revealed that complexity of tax laws, lack of process
transparency, and weak oversight are the most significant factors influencing tax
corruption. Cluster analysis identified three clusters: traditional tax system,
transitional system, and digital tax system. Prioritization of solutions identified
clarification of laws, education and culture-building, and accountability as the most
effective measures.

Conclusion, Originality, and Contribution to Knowledge: Scenario simulation
indicates that full implementation of the proposed solutions could reduce tax
corruption by 47.8% over five years. The research’s originality lies in the advanced
integration of machine learning with interpretable methods and multi-criteria
decision-making, presenting a localized, comprehensive, and prioritized model that
can provide a scientific foundation for anti-corruption policymaking and future
research.

Keywords: Corruption in the Tax System, Machine Learning, Tax Intelligence, UNCAC
(Merida Convention), Digitalization.
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Introduction

The tax system is considered the vital
artery of any national economy and the
primary tool of the government for
implementing social justice and securing
developmental infrastructure. The efficiency,
transparency, and integrity of the tax system
directly impact public trust, economic
dynamism, and good governance.
Unfortunately, tax corruption in Iran has
become one of the main challenges due to
complex structures, ambiguous laws, and
traditional processes. This corruption not only
causes a significant reduction in government
revenues and exacerbates the budget deficit,
but it also undermines tax equity, increases the
sense of injustice among taxpayers, and
prevents the formation of a desirable tax
culture. Previous studies in the field of anti-
corruption have primarily focused on
qualitative approaches, theoretical
frameworks, or traditional linear models,
which lack the necessary capacity to analyze
the complex and non-linear relationships
among dozens of factors influencing
corruption. Therefore, there is a necessity for
a comprehensive, data-driven, and highly
predictive model that can accurately identify
the key influential factors and prioritize
operational  solutions based on their
importance and effectiveness. The main
objective of this research is to transition from
subjective and traditional models to an
intelligent, data-driven model. By leveraging
the superior capabilities of Machine Learning
(ML) in discovering hidden patterns and
implicit relationships, this model seeks to
accurately identify the most critical factors
affecting tax  corruption and then
guantitatively evaluate the effectiveness of
proposed solutions in the short and long term.
Furthermore, the present study aims to provide
a multi-dimensional operational framework
for tax policymakers—by considering global
dimensions of anti-corruption (such as the
Merida Convention) and domestic high-level
documents (such as the Leader's Eight-Article
Decree)—whose implementation leads to
sustainable corruption reduction and increased
efficiency of the tax system.

Methodology
This research is applied in terms of
objective, as it seeks to design and validate a

model that is directly implementable and
usable within the actual environment of the
National Tax Administration. In terms of
methodology, the research is descriptive-
analytical,  founded  upon  advanced
approaches of Mathematical Modeling and
Machine Learning. The statistical population
comprises all active and experienced
employees and experts at various levels of
Iran's tax system who possess practical
knowledge and experience in tax processes
and anti-corruption efforts. Using a stratified
random sampling method and determining the
sample size based on the Cochran formula, a
total of 140 individuals were selected as the
research sample to ensure adequate coverage
of all key organizational levels and sections.
The data collection instrument was a
researcher-made questionnaire on a five-point
Likert scale, which was rigorously tested and
confirmed for its validity and reliability. This
guestionnaire consisted of 9 main dimensions
and a total of 71 questions, covering the
factors influencing corruption and anti-
corruption solutions across various structural,
legal, technical, and cultural dimensions. Key
measured dimensions included: clarification
of tax laws, promotion of administrative
integrity, accountability and oversight,
process smartening, anti-corruption efforts,
the Leader's eight-article decree, the Merida
Convention, political-institutional dynamics,
digital transformation, corruption reduction,
public trust, and the efficiency of the tax
system.

Data analysis was performed in several
distinct stages using combined techniques:

1. Analysis of Influential Factors and

Corruption Prediction: Robust Machine
Learning algorithms such as Random
Forest, Gradient Boosting, and Deep
Neural Network were wused for
modeling and predicting the level of
corruption based on input variables.
These algorithms were chosen for their
high capability in managing outliers,
non-linear relationships, and high
dimensionality.

2. Model Interpretability: To ensure the

reliability and transparency of the ML
models, advanced interpretative
methods like SHAP (SHapley Additive
exPlanations) and PDP  (Partial
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Dependence Plots) were employed to
determine the precise contribution of
each variable in corruption prediction
and the shape of its relationship (linear
or non-linear).

3. Classification of Tax Systems: To better

understand structural differences and
organizational readiness, the K-means
clustering method was used to divide
different sections of the tax system into
distinct groups (based on maturity level
and corruption rate).

4. Prioritization of Solutions: Finally, to
define the operational roadmap, the
Fuzzy Analytical Hierarchy Process
(Fuzzy AHP) method was utilized to
weight and prioritize the proposed anti-
corruption solutions.

Result

The results of the machine learning
modeling confirmed the high validity of the
predictive models (particularly the Gradient
Boosting model with 93% accuracy) in
determining the level of tax corruption. Based
on SHAP analysis, the three factors
"complexity of tax laws" (importance weight
0.187), "lack of process transparency™ (0.156),
and "weak oversight and accountability"
(0.142) had the greatest influence in
explaining corruption. PDP analysis revealed
a nonlinear inverse U-shaped relationship
between the complexity of laws and
corruption, indicating that after exceeding a
critical threshold, the corruption rate decreases
due to the difficulty of understanding the
regulations. Clustering of tax systems
identified three groups: traditional (42% with
the highest corruption), transitional (35%),
and digital (23% with the lowest corruption),
highlighting the need for interventions tailored
to the maturity level of each cluster.
Prioritization of anti-corruption solutions
using fuzzy AHP ranked “clarification of
laws" (score 0.82), "training and cultural
development”  (0.78), and  "systemic
accountability and oversight" (0.76) as the top
priorities. Scenario simulations predict that
full and simultaneous implementation of these
solutions could reduce corruption by up to
47.8% over five years. Furthermore,
regression analysis showed that "senior
management support” (moderating coefficient

0.453) and ™anti-corruption organizational
culture” (0.389) act as the strongest
moderating variables, directly and positively
influencing the success of the solutions.

Discussion

The results of this research emphasize the
importance of a multidimensional, phased,
and sustainable approach to combating tax
corruption. These findings challenge purely
technological models, demonstrating that
structural and soft factors—such as laws and
culture—are even more critical than
technology in the initial stages. The discovery
of the inverse U-shaped relationship between
law complexity and corruption provides a key
theoretical insight and points to the necessity
of a fundamental review of the country's tax
laws with the aim of maximizing simplicity
and transparency. This complexity not only
creates opportunities for abuse by employees
but also increases compliance costs for
taxpayers, further encouraging tax evasion.
The prioritization of solutions by Fuzzy AHP
outlines a strategic roadmap: effective anti-
corruption efforts must begin with low-risk
and high-impact initial measures such as law
clarification and public education. Although
"smartening" and "digital transformation" will
be the most significant deterrents in the long
run, their placement in the third priority
indicates that investment in technology alone
will not achieve complete success without
providing the necessary legal and cultural
foundations. In fact, smartening must be based
on transparent laws and occur within an
accountable organizational context; otherwise,
it will only transform traditional methods of
corruption into digital ones. From an
implementation  perspective, the results
strongly affirm that senior management
support and the improvement of
organizational culture are the primary keys to
translating solutions from a paper plan into a
practical reality. Without strong managerial
will and the institutionalization of ethical and
anti-corruption values within the organization,
any anti-corruption plan is doomed to fail.
Finally, the designed model is not only a
predictive tool but also provides a normative
framework that policymakers can use to
guantitatively evaluate the impact of the
program's execution by measuring their
progress in each dimension (such as
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transparency or accountability). Successful
implementation of this model requires inter-
institutional coordination, long-term
investment, and organizational commitment to
transition from a traditional system to one that
is digital, transparent, and fair.
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6. Artificial Neural Network

7. Regularization

8. Early Stopping

9. XGBoost (Extreme Gradient Boosting)

1. SVM

2. ANN

3. Random Forest

4. Support Vector Machine
5. Grid Search



Omile 6 50L (6152 O3S (45513 1 ey
Wlp omile 6 gl el Gl G
iyl ols oS cd S plool laodls ilsp i
4 ooy puudi g iy glaodly Bls g slwlid do o
lyt 29 (10 Y] (igeil g (103 V) Shigel (slods gar
sadlie Jdoo | lajiie o (Sten alins b dblie
b lol alge V¥ glpl & e a5 0 oolizul ¥ Lol
pis b ablie (gly (pimen A5 20> AD (e i)y
SESS S5l dapaie 1B 5 edl il

35 o3zl T8l e gian (5 S Aged i

oy el

Sliges ly ) pimg sloojls Linog Lol Y g
Jols baylol opl sy o oLis odimdgewl VFe 5l Size
oiasls 5 (e g Sl (5Ske) g5 o asls
ol 0393 (glp (Sl atels ¢ Jlme Blyssil) (SaisTy,
(O ) slau S @S b 5 o cosl Gimgly Lol
Slud b 0j5le cabisee dlal Jolis ool opl lods oduzeiuw
(S8 5 ol sl )l daanld slo Jlioms ( Sl
5 baojlo I Ky, drse Candy Sy Sl b asls
35510 wl 3 ) Ll o duylie

A

oo Cyao & 4 WS o oalitu] Camd prewad LSy
opl yd S Mol ) (LB cla Jae (slas b a0 590l
ooy 0aiSCosi Ve v b (balS Capl Jio gy
I spSde lp A gileosly <) 6xSL £y 7
(520 W () L oassSudas sl ey et
gy a3l oolatwl b Jao oyl o0 eolatwl (V,+) lawY 4
@Y=V ablite (oxiw)lisl B9y b g o0l L2 R 55 (balS

b (b))

talanod o S35 o 4eX
osdle (6550 w2yl S e (5005 - K
odlisl (ygm)Sy g Al (sl &5 sl (el
S WS 5 o ol bl iyl ol g e
B R 4 K3 (S iy sLad 3 i wldie slaiges
Gl b e @508 G i b aib « KNN 5 05,5 o
2339550 e o) il 0228005 K (:S0s |y 351
) V 00 it K jlaiio L KNN o2 )68 51 gy
Aol dslo (gl 05 o3litel (abolite oo lite! b 005
o g 0 odlitl Lwdldl ol o I dbise e
oalawl b Jdo cpl b 00l 5 Sblalols Lulul p dluen

Gl 0 (g jlwosly R s class azwy

oie sojlw o bl Y Josa

S A N I N s o
Byee |, Foeee | SVAY [ Y0ee | ovYYY | YY0D | Y SWL i g oplgd sjlocilas
Byree | Ve £, NeF | ¥Eee | YEee | Y¥AL | Y S oM (4l
Byree | Ve Foee | SAYD [ OYEYR | YAEY | YNA | Y ol nyllas g oS5y
O,oee | Y, F,oe AYA [ EYee | Feee | YASE | VY SWb laanlp ojlosiason
Byree | Ve \RE ore | ¥ ¥ YA | f S sl b oj)le
Byree | Ve Fooee | oA | TOee | TAYA | VYR [N Sy sloslocin lay
Byree | Ve R AV [EYYY | OYYYY | YOaSY | e 1350 (ygamilgiS
Byree | ¥, MY [ vsee | eree [ eves | AFe | Jleslus bojyle 5 (ool g (b (b
EEEY | Neee | YEEY | o¥SY | Yaee | Y0ee | YYYY | OOF Sl Jious Joo gels (ol
) ), ¥ A ¥ Taee | YYYe [N S slud zals
5 \,e ¥ AW | YEEY | Yeee | Yavs | e Sl pllss 4 ogas dlosel
o Ve ¥ A | ¥ YA | ¥SE | SWb plss ool

Ok Slusls 1xie

Glysul g YASF pSbe b € SWle (clasi] b (gjlusiadsgar
S X)) (SaSTy (258 5 apSle (2 VL e+ AV e

Slud b oj)le? ojlw oS sad o L3 ¥ Jgds o o
g OV Llee Jlpdl 5 VAW 4SLe L «SWL

3. Synthetic Minority Over-sampling Technique (SMOTE)

1. K-Nearest Neighbors (KNN)
2.PCA



M w3503 b ) UL Al 53 e sLad b ol Jao oo S 5 206 5

sl g rounl=59 S50l S (pse3l @l Solo ¥ g
izt 51355 52 oy @58 5| gy eiie 03]l (solos &S
iio Caol +/+0 51 YL b jusie den (g)boline pdaw 1y
2l K-S ojlel 5 +/¥YY ¢ olino prlaw b €l po oy ganndlgiS»
o S (Jb 3 )31y Jloy @jer b slbail oy +JAVY
w9 VYV o)lol b « Sl (slasul b ojlotiodsgnr
BB odgize 3 e Lol) sllail o iaS” /Y40 (g)lolinze
el gl 5l olial el oazsly syl amd oo Lt | (g3
llos 58 1 (iten ble 5,530 sl e 5 el
Sload (gyglmen slaodly a8 amd o lis g A8 o Auli 1)
o > (Plate (SuSTy g 03 )08 n (awlie CuieS
il e it i oo Jlogs 205 925 sl
Cuolodld ;3 ail 1S gw (baguly g i Gy blis 2959 pac
bk buwly o amd o il ]y (g5l e gl jlael &
rSb s Bl L slud b ojpbe iy Jas
My 0 @Yb Cenl I ot 2D YL L edle
iy o) oy S dlie S ¥ s
S o) s o las Sz Jold peile (5,500
luod (2 pS03 5 Koy ity )30 (ppdle oo 5imn (e
b Jso cpl 51 S o a0 &8l UL Slud o i o,
W 8 Jols > She S a3l Jap bl
W o i 1y Cute 3ylse olulis SUlg a5 Cuwlus
9 WS (o 5 S0jll ) (ke 3)lge paruis )15 &S (S
oo S 5 gols 8l 85 e 5
Ol samsin duwolie opl Wlad)S 518 b5l )50 ol
ool i 50 lyatwl gly 1y i ) oy ydiany sl
s >l slie 3,1 00 wald (SLLe old sty 5
g dwlgs )5S SUlle pllas ) slud (il Meidgn

33 Ol (653 s e CBd duglile guli . F Joua

SW bl Lyl

P s | e | e | bt o

Lf"“‘"

.. YoM UvAs | WrAv | s e

e YAAY WANE | DA | s S

A YoAAS YA | %van L
(Fguae

Y. %) AD UNAY | WA | et Jo e
e

AY.. YoFA) wrva | %A oy
Slawor

g3, Olwlons sl

Candy g Cootl p ARG (o gloal oainalis
4 ogoc dloie ojlw ¢ blis > .l Jole 93 pl Collas
A Jlee Gl 5 YAYS 0Sike b« UL pl
o3> olaidlsgs 4 1) (ST (0 5VL 5 (ke Pl
s Bl pae 5 0je> ol (> sl illy Sl o o
Shognl b by lojle (ppzes ol b2l
5 (FI¥R) € pm) slodlociia (o)l (o055 S8
A 8 Jawgie maw j (YY) e (gl
&9 Sl ojls 28153 e g ailie ¢(1S0ke polie (Se35
dod  (gaoly ¥ lpss alely 5 ol aoaly e igleS
by mdgesly i ) JolS oolizl sximd i Laojl
o2litl > ol (sla i byt 5 S -l HEAISES 15
omile Sk slase g Sopall sylel (slastg, ]
osel @l ¥ gt ol Wodls i (g Joy ()
03jl9> mjgh ailloy byl sl |y Bgipmenbchg S galsS
IS o ol ol e ol Gimgly ol e
Gl awlsodls (g Jlop o slagby) (5 ixe
I8 oseil 3y90 1y Jloy i b esdosnlie slaodls @iss
dolidusyy 3 0dds (g glmen (slaodly aSu) & dangi b Lm0
Sl lp Rl @ig op s OS5I Gubde
SileJre gl el 5l Gluabl 5 cuslie (Lo gla b,
Sl gl ool @l el (6900 dle 650k 5 2L,
Soyiehlb b S el slagygel sl oslatal gl (6565w
Sansd (oriwlisl guomen 5 Jlod i ol

g daled SUle dlud 008w i sla Jse

09031) GiRgR S piie (1391 Jbo 5 (903l 5 Y Jgao
(g5 yoml-Bg )5 90l g5

S lne gl | K-So)lil oo sloyie
< YYA <A Sl &lyyie g led (g5lecilads
Sy ARRN% &bl oM sla))
X -pay il Sl 5 sl
Ve Y0 Sl laanl b gilosiadsn
R L ASY Sl slud L o be
<YV \RYN Sty Slodlocuin ojloy
Py < AVY 13 50 ygamslysS
A VIAY S 5 (b absy
L < ATA Jhems Joos gole g3l
- ,N0v \N\rd Sle slud als
EASY cALY S pllas & oges dlazel
+,)aF RN SWb pllss el )8

3. Sensitivity
4. Specificity

1. ROC (AUC)
2. Accuracy
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ABSTRACT

Subject and Purpose: For transparent reporting of universities and their
accountability to society, the existence of a framework for identifying and evaluating
internal controls over financial reporting becomes necessary. The purpose of this
study is to develop a framework for identifying and evaluating the internal controls
over financial reporting of public universities affiliated with the Ministry of Science.
Research Method: The present study is survey-based and applied in nature.
Descriptive and inferential statistical methods were used to analyze the data, and for
this purpose, SPSS software was employed. The research data were collected
through a questionnaire. A total of 100 questionnaires were distributed among
financial experts of universities and professional individuals employed outside
universities, and 40 responses were received.

Research Findings: Within the five domains of the COSO framework—including
control environment, risk assessment, control activities, information and
communication, and monitoring activities—applicable indicators for universities
were identified. Finally, using the aforementioned statistical tests, a framework for
identifying and evaluating the internal controls over financial reporting of
universities was developed.

Conclusion, Originality and its Contribution to the Knowledge: The results of
the study indicate that all expert respondents confirmed most of the indicators
existing in the developed framework. From the viewpoint of specialists, 17
indicators related to the control environment, 18 to risk assessment, 14 to control
activities, 11 to information and communication, and 7 to monitoring activities
included in the questionnaire are appropriate for identifying and evaluating the
internal controls over universities’ financial reporting.

Keywords: Internal Control, Internal Controls Over Financial Reporting, University
Financial Reporting.
JEL Classification: M41, M42, H83.
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Introduction

Universities and  higher  education
institutions are among the key social entities
that contribute to the intellectual, scientific,
and cultural development of societies. Since a
significant portion of their financial resources
is provided by public budgets, they are obliged
to ensure transparent reporting and
accountability to the public. In this context, an
effective internal control system plays a
crucial role in ensuring the reliability of
financial reports, efficiency of operations, and
compliance with regulations.Despite the
importance of this issue, no comprehensive
study has yet developed a framework for
identifying and evaluating internal controls
over financial reporting (ICFR) in Iranian
universities. The present research aims to fill
this gap by designing a framework based on
the Committee of Sponsoring Organizations
of the Treadway Commission (COSO)
integrated model. This framework identifies
key control components applicable to
university environments and assists managers
in strengthening their oversight of financial

information and reporting.

Methodolgy

This study is applied in purpose and
survey-based in design. Data were collected
using a researcher-developed questionnaire,
designed by integrating the COSO model
(2013) and the internal control assessment
checklist of the University of Florida. The
questionnaire’s  validity was confirmed

through expert opinions, and its reliability was

verified using Cronbach’s alpha coefficient
(0.951). The statistical population included
financial and administrative managers,
financial experts, independent auditors, and
accounting professionals both inside and
outside the university system. A total of 100
guestionnaires were distributed, and 40 valid
responses were obtained .Data analysis was
carried out using SPSS software, employing
descriptive statistics and the binomial test to
determine which indicators were considered
essential for evaluating ICFR in universities.
The COSO framework—consisting of five
main components: control environment, risk
assessment, control activities, information and
communication, and monitoring—served as
the conceptual basis for data collection and

analysis.

Results

The findings indicate that the COSO
framework is largely applicable to the internal
control structures of Iranian
universities.Within each component of the
model, the following indicators were validated
by experts:

Control Environment (17 indicators):
Existence of a written code of conduct,
managerial supervision mechanisms, ethical
guidelines, and an independent internal audit
unit.

Risk Assessment (18 indicators): Presence
of strategic and operational planning
documents, goal-oriented budgeting, and
systematic identification and analysis of

organizational risks.
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Control  Activities (14  indicators):
Budgetary control, accrual-based recognition
of revenues and expenses, protection and
periodic verification of fixed assets, and the
use of integrated financial information
systems.

Information and Communication (11
indicators): Adequacy of reports, timeliness
and accuracy of information flow, and
appropriate use of information technology to
enhance financial reporting quality.

Monitoring  Activities (7 indicators):
Continuous supervision by senior
management, attention to audit
recommendations, reporting of weaknesses in
internal control, and corrective follow-up
actions.

Overall, the results confirm that the
majority of indicators proposed under the
COSO framework are suitable for identifying
and evaluating ICFR in universities. The
alignment of expert opinions across various
financial and academic roles also underscores
the relevance and practicality of the proposed
model for Iranian higher education

institutions.

Conclusions

The study concludes that the COSO
integrated framework provides an effective
and adaptable structure for designing,
implementing, and evaluating internal
controls over financial reporting in
universities. Adopting this framework enables
university managers to enhance financial

transparency, operational efficiency, and

public accountability .Furthermore, the
findings highlight that the institutionalization
of internal control mechanisms can
significantly reduce financial irregularities
and improve governance quality in higher
education institutions .Future research is
encouraged to compare ICFR structures
between public and private universities and to
identify barriers that hinder the effective
implementation of internal controls in the

academic sector.
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The Impact of Accounting Technology Advancement on the Quality of Financial
Reports in the Iranian Public Sector
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High lights
—  Strong impact of modern accounting technologies on improving the quality of financial reports in Iran's public sector.
—  Significant positive relationship between cloud-based and Al technologies and financial reporting quality.
— Regression coefficient of 0.984 demonstrates substantial influence of these technologies.
— Reduction in human errors and enhanced financial transparency through smart systems implementation.
—  Need for investment and staff training to leverage modem technological advancements.
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Introduction

The imperative for high-quality financial
reporting in the public sector is universally
acknowledged as a cornerstone of fiscal
transparency, accountability, and effective
governance (Beshi & Kaur, 2020). In Iran, the
public sector's dominant role in the economy
amplifies the need for reliable, timely, and
transparent financial information to facilitate
sound decision-making, optimize resource
allocation, and bolster public  trust
(Mohammadi et al; 2020). However,
traditional accounting processes often grapple
with challenges such as human error, reporting
delays, and insufficient transparency.

The advent and rapid progression of digital
technologies offer transformative potential for
public sector accounting. Innovations like
cloud computing and Artificial Intelligence
(Al) are reshaping financial processes
globally. Cloud-based accounting provides
scalable, real-time access to financial data,
fostering  collaboration and  continuous
reporting (Ahmad et al; 2024). Al, through
machine learning and data analytics,
automates complex tasks, identifies patterns,
detects anomalies, and enhances predictive
capabilities, thereby significantly reducing
errors and increasing processing speed (Johri,
2025; Warren et al; 2015).

While international studies underscore the
positive impact of these technologies on
reporting quality (e.g; Alhazmi et al; 2025;
Nguyen Phu et al; 2025), their empirical
examination within the specific contextual
confines of Iran's public sector remains
limited. This context is characterized by

unique administrative cultures, regulatory
frameworks, and infrastructural
considerations  (Noorani &  Akhlaghi

Yazdinejad, 2023). Therefore, this research
seeks to fill this gap by empirically
investigating the impact of advancements in

Governmenatal Acounting, VVol.12, No. 1 (Series 23), Fall and Winter 2025

cloud-based and Al accounting technologies
on the quality of financial reports within the
Iranian public sector, specifically focusing on
the Ministry of Economic Affairs and Finance.

Methodlogy

This study is applied in purpose and adopts

a confirmatory, quantitative approach with a
descriptive-correlational design to examine
the proposed relationships. The core research
question investigates the extent and
significance of the impact of modern
accounting technologies (cloud-based and Al)
on financial reporting quality.
The statistical population comprised all mid-
level and senior financial managers with over
ten years of service in the Iranian Ministry of
Economic Affairs and Finance during the fall
of 2023. Applying this criterion, the
population size was determined to be 1000
individuals. A simple random sampling
technique was employed, and the sample size
was calculated as 384 using Cochran's formula
for finite populations.

The primary data collection instrument
was a researcher-made questionnaire,
developed based on a robust theoretical
foundation and adapting standard scales
from relevant literature (e.g; Sekaran &
Bougie, 2016). The questionnaire utilized a
five-point Likert scale and measured three
key constructs: (1) Cloud-Based Accounting
Technology, (2) Al-Based Accounting
Technology, and (3) Financial Reporting
Quality in the public sector. To ensure
reliability and validity, Confirmatory Factor
Analysis (CFA) was conducted. As shown in
Table 1, all constructs demonstrated strong
reliability, with Cronbach's Alpha values
exceeding 0.877, Composite Reliability
(CR) above 0.802, and Average Variance
Extracted (AVE) greater than 0.755,
confirming convergent validity.

Table 1. Research Constructs, Reliability, and Validity Metrics

Construct Items
Cloud-Based Accounting Technology 7
Al-Based Accounting Technology 7

Financial Reporting Quality 7

AVE Composite Reliability Cronbach’s Alpha
0.755 0.877 0.901
0.804 0.970 0.877
0.902 0.802 0.892
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Collected data were analyzed using SPSS
software (Version 24). Pearson correlation
analysis was used to test the first two
hypotheses concerning bivariate relationships.
Multiple linear regression analysis was
performed to test the third hypothesis
regarding the combined effect of both
independent variables on financial reporting
quality. Assumptions of regression, including
normality of residuals, were checked and
validated.

Result

The analysis of the data yielded clear and
statistically significant results supporting the
hypothesized relationships.

Hypothesis 1 (H1): Proposed no significant
relationship between cloud-based accounting
technology and financial reporting quality.
The correlation analysis rejected this null
hypothesis. As presented in Table 2, a strong,
positive, and  statistically  significant
correlation was found (r = 0.842, p = 0.000).

Table 2. Correlation Analysis for Hypothesis 1

Variable Financial Cloud-Based
Reporting Accounting Tech
Quality
Financial 1 0.842**
Reporting
Quality
Cloud-Based 0.842** 1
Accounting
Tech
Note: **
p<0.01

Hypothesis 2 (H2): Proposed no significant
relationship between Al-based accounting
technology and financial reporting quality.
This hypothesis was also rejected. Table 3
shows an even stronger positive correlation
(r=0.945, p = 0.000).

Table 3. Correlation Analysis for Hypothesis 2

Al-Based
Variable Accounting
Tech

Financial
Reporting Quality

Al-Based
Accounting 1 0.945**
Tech

Cloud-Based
Accounting 0.945** 1
Tech

Note: **
p<0.01

Hypothesis 3 (H3): Proposed that Al and
cloud-based accounting technology
together have no effect on financial
reporting quality. Multiple regression
analysis was used to test this hypothesis.
The results, summarized in Tables 4 and 5,
decisively reject H3. The regression model
was highly significant (F = 987.642,
p = 0.000), with a multiple correlation
coefficient (R) of 0.984. The model
explains 94.4% of the variance in financial
reporting quality (R? = 0.944, Adjusted
R2=0.929). The Durbin-Watson statistic of
2.156 indicated no autocorrelation in the
residuals.

Table 4. Regression Model Summary for Hypothesis 3

F Change Sig. F Change Durbin-Watson

987.642 0.000 2.156

Table 5. Coefficients for the Regression Model

Model R R2 Adjusted R? Std. Error
1 0.984  0.944 0.929 0.787
Model Unstd. B
(Constant) 1.199
Al-Based Tech 1.785
Cloud-Based Tech 1.977

The normal P-P plot of regression
standardized  residuals  (Figure 1)
confirmed that the residuals were

Std. Error Beta (B) t Sig.
0.785 - 1.896 B
0.001 0.895 24.158 0.000
0.056 0.964 44.398 0.000

approximately normally  distributed,

validating this key assumption of the
regression analysis.
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[Figure 1. Normal P-P Plot of Regression
Standardized Residuals]

Discussion

The results robustly confirm that both
cloud-based and Al accounting technologies
are significant enablers of higher-quality
financial reporting in Iran's public sector. The
strength of the relationships, particularly the
very high correlation for Al (r=0.945),
suggests that these technologies address core
deficiencies in traditional reporting, such as
manual errors and lack of real-time data
processing.

The findings align with global literature.
For instance, Ahmad et al. (2024) highlighted
cloud computing's role in enhancing
accessibility and transparency, while Johri
(2025) and Warren et al. (2015) emphasized
Al's capacity to improve accuracy and
analytical depth in accounting systems. The
present study contributes by validating these
relationships within the specific institutional
context of Iran. The combined effect
(R=0.984) indicates a synergistic potential
when both technologies are implemented,
likely because cloud infrastructure provides
the scalable data environment that Al
algorithms require to function optimally.

However, the realization of this potential is
not automatic. The discussion in the original
manuscript  notes  significant  barriers,
including organizational resistance to change,
cybersecurity concerns related to cloud
adoption, a shortage of skilled personnel to
manage and interpret Al systems, and
potential  limitations in  existing IT
infrastructure (Jayesh et al; 2022; Noorani &
Akhlaghi Yazdinejad, 2023). These contextual
challenges, prevalent in many developing
economies, must be addressed through
strategic planning and investment.

Concusions

Principles & Generalizations: This
research concludes that the advancement of
accounting technologies—specifically cloud
computing and artificial intelligence—has a
statistically strong and positive impact on

enhancing the quality (accuracy, timeliness,
transparency) of financial reports within Iran's
public sector. The integration of these
technologies can significantly mitigate human
error, accelerate reporting cycles, and improve
fiscal transparency.

Limitations: The study acknowledges
certain limitations: (a) its focus on a single
ministry (Ministry of Economic Affairs and
Finance) limits the immediate generalizability
of findings to the entire Iranian public sector;
(b) the use of self-reported questionnaires may
introduce perceptional bias; (c) the cross-
sectional design captures a snapshot in time,
whereas the impact of technology is dynamic.

Theoretical & Practical Implications:
Theoretically, the study enriches the
Technology-Organization-Environment
(TOE) framework and Diffusion of Innovation
(DOI) theory by providing empirical evidence
from a distinctive national context.
Practically, it offers compelling evidence for
policymakers and public sector administrators
in Iran and similar contexts to justify and
prioritize investments in digital accounting
infrastructure.

Recommendations: Based on the
conclusions, the study recommends:

o0 For Policymakers: Develop and enact
supportive  national policies and
regulatory frameworks that encourage
and govern the adoption of cloud and Al
technologies in  public financial
management.

o For Government Agencies: Allocate
dedicated budgets for upgrading IT

infrastructure  and  implementing
integrated, secure cloud-based
accounting  platforms  with Al

capabilities.

o For Human Resource Development:
Launch comprehensive and ongoing
training programs to build digital
literacy and technical expertise among
public sector accountants and
auditors.
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0 For Future Research: Scholars are
encouraged to conduct longitudinal
studies across multiple public sector
organizations, explore the impact of
other emerging technologies like
blockchain, and investigate the
mediating role of organizational culture
and change management in technology
adoption success.
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High lights

level of digital literacy in society.

are approved and implemented.

- The digital transformation model in public-sector auditing in Iran encompasses structural and operational challenges, educational and
organizational strategies, as well as performance and public outcomes.

- Auditing firms should pay greater attention to digitalization and prepare to face and benefit from digital developments by building structural
infrastructures and providing employee training. Likewise, universities and academic institutions should equip students with practical
courses and integrate digital technologies into auditing education.

- Empowering employees through seminars and training programs, fostering auditors with a digital mindset, and ultimately enhancing the

- At the organizational level, establishing financial and technological infrastructures, developing modern technologies, and striving to
increase understanding and acceptance of digital culture and new technologies.

- Standard setters and public auditing planners should conduct the necessary reviews regarding modifications to existing standards or the
introduction of new laws and procedures in response to recent digital developments, ensuring that appropriate changes and adjustments
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ABSTRACT
Purpose: Changes in the environment caused by technological and digital
developments mean an increase in the demand for accountability and transparency
in traditional audit practices. Theoretical literature suggests a developing
technological innovation in auditing. This research has been done with the aim of
providing a model of digital transformation in Iran's public sector audit.
Research Method: This article was qualitative, in terms of practical purpose, and descriptive-
analytical in terms of data collection and analysis method, which was done with content
analysis method. The statistical population included 13 people active in the field of public
sector auditing, faculty members, and doctoral students who were selected using a snowball
method. The collection tools were previous literature and semi-structured interviews. Data
analysis was done based on the coding and systematic approach of Strauss and Corbin (1998)
and then the fuzzy Delphi technique was used to screen and reach group agreement.
Findings: The results showed that the model of digital transformation in Iran's public sector
audit included structural and functional challenges, educational and organizational strategies,
and scientific and general consequences. The model presented in this research, which included
the challenges, strategies, and consequences of digital transformation in public auditing, has
redefined auditing in the public sector. This research showed that despite the benefits of digital
transformation to improve transparency, accountability, and increase the efficiency,
effectiveness, and quality of public auditing, significant challenges remain, such as the digital
divide, the need for high investment, and compliance with existing laws and standard, There is
also a need for fundamental changes in the organizational structure and a lack of necessary
training and the level of understanding, resistance, and acceptance of auditors, internal
procedures, alignment with new regulations, standards, and guidelines, etc.
Conclusion, Originality, and its Contribution to the Knowledge: This research provided relevant
insights into digital transformation and showed that digitization processes have brought about
unprecedented changes in the way many public audit services are conducted and how information is
generated, shared and used, and public sector audit inevitably It is and will be affected. The model
presented in this study, based on the opinions of experts, provided educational and organizational
strategies for the digital transformation of public sector auditing. Accordingly, it is recommended to
empower employees through holding seminars and training programs, and to embed auditors with a
digital culture, and ultimately increase the level of digital literacy in society.
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Introuduction

The global environment is undergoing
profound changes driven by rapid technological
and digital advancements. In the public sector,
this evolution signifies an increased demand for
greater accountability, transparency, and
efficiency in traditional auditing practices.
Public sector auditing, a cornerstone of good
governance, is thus facing unprecedented
pressure to adapt. Digital transformation—a
holistic process encompassing technology,
strategy, and organizational culture—holds the
potential to fundamentally reshape how public
audits are conducted, moving beyond manual
processes to leverage technologies like big data
analytics, artificial intelligence (Al), and
blockchain.

While existing literature acknowledges this
technological shift, research has
predominantly focused on the private sector.
A significant gap exists in understanding the
specific implications, challenges, and strategic
pathways for digital transformation within the
unique context of public sector auditing,
particularly in Iran. Iran's public institutions
operate within a distinct environmental,
political, and regulatory framework, making
generalized models potentially inadequate.
This study, therefore, seeks to address this
critical gap by answering the central research
question: To what extent and how has Iran's
public sector audit been affected by recent
digital developments? The primary objective
is to develop a comprehensive, contextually
relevant model for digital transformation in
Iran's public sector audit.

Methodlogy

This research employs a qualitative,
applied, and descriptive-analytical design,
utilizing content analysis as its core
methodology. The study integrates data from
two primary sources:

1. A systematic review of relevant
theoretical literature from 2015 to 2023,
sourced from reputable domestic and
international scientific databases.

2. Semi-structured interviews with experts
in the field.

The statistical population comprised 13
individuals active in Iran's public sector audit,
including practitioners from the Iranian Audit
Court, academic faculty members, and PhD
students in accounting and auditing.
Participants were selected via purposive
snowball sampling until theoretical saturation
was achieved.

Data analysis was conducted in a
systematic, multi-stage process:

e Content Analysis &  Grounded
Theory: The transcribed interview data
and literature were analyzed using the
systematic approach of Strauss and
Corbin (1998), involving open, axial,
and selective coding to identify core
categories, concepts, and dimensions
related to digital transformation.

e Fuzzy Delphi Technigue: To validate,
screen, and achieve expert consensus on
the identified components (challenges,
strategies, and consequences), a Fuzzy
Delphi technique was employed. A
questionnaire based on a 7-point fuzzy
Likert scale was distributed to a panel
of 24 experts to quantify their
agreement on the importance of each
extracted factor.

Result

The analysis culminated in a validated
model comprising three main dimensions:
Challenges, Strategies, and Consequences,
each with specific sub-components.

e Challenges: The model identifies
significant  hurdles to  digital
transformation, categorized as:

0 Structural Challenges: Includes the need
for massive investment, compatibility
with existing laws and standards, socio-
cultural problems in adapting to change,
the need for fundamental organizational
restructuring, and a lack of adequate
training.

o0 Functional Challenges: Encompasses
auditor resistance, their level of
understanding of digital developments, a
lack of necessary skills, data quantity
issues  (especially in government
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systems), and new internal procedures
and regulations.

o Strategies: To overcome these challenges,
the model proposes two strategic pillars:

o0 Educational Strategies: Focus on
empowering staff through training
programs,  holding  educational
seminars, embedding a digital culture
among auditors, and increasing digital
literacy across society.

0 Organizational Strategies: Emphasize
creating  financial  infrastructure,
developing new technologies, increasing
data processing firms, enhancing
understanding of digital culture, and
accepting new technologies.

e Consequences: The model outlines
the potential outcomes of successful
digital transformation:

0 Functional ~ Consequences:  Include
changing how public audits are
conducted, reducing physical
documentation, eliminating audit
complexities, analyzing vast information
quickly, automating operations, and
enabling rapid information transfer for
decision-making.

o Public Consequences: Involve
increased audit and financial quality,
unbiased evidence evaluation, rapid
detection of deviations, improved
information security, better stakeholder
decision-making, enhanced public
sector accountability, increased
reliability, effective evaluation, reduced
audit  risks, improved  audit
effectiveness and efficiency, and lower
audit fees.

The Fuzzy Delphi process confirmed 38
out of 41 identified indicators as significant
(with a threshold > 0.7), demonstrating strong
expert consensus on the model's components.

Discussion

The findings align with and extend
previous international research. The identified
challenges, such as resistance to change and
the need for significant investment, resonate
with studies by Otia & Bracci (2022) and

Adiloglu & Gungor (2019), who noted a lack
of mastery and strategy among auditors
regarding digital transformation. The positive
consequences, particularly improvements in
efficiency, quality, and transparency, support
the arguments of Spano et al. (2023) and
Macau (2024) on the transformative potential
of technology in public sector
accountability. This study's primary
contribution lies in synthesizing these
elements into a cohesive model tailored for
Iran's specific context. It demonstrates that
digital transformation is not merely a
technological upgrade but a complex process
intertwined with structural, cultural, and
educational factors. The model provides a
clear framework for auditors, public sector
managers, and policymakers, illustrating that
strategic investments in both human capital
(training) and organizational infrastructure are
prerequisites for reaping the benefits of
digitalization.

Conclusion

This study concludes that digital
transformation is a crucial catalyst for change
in Iran's public sector audit, capable of
enhancing transparency, accountability, and
efficiency. The proposed model offers a
validated roadmap, highlighting that success
depends on proactively addressing significant
structural and functional challenges through
dedicated educational and organizational
strategies.

The research recommends that:

e Audit Institutions should prioritize
digital transformation, investing in
infrastructure and  comprehensive
training programs to prepare their
workforce.

e Universities should integrate digital
technologies and relevant curricula into
auditing programs to build future-ready
expertise.

e Policymakers and Standard-setters must
review and adapt existing auditing
standards and regulations to
accommodate and facilitate digital
advancements.
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1. International Federation of Accountants (IFAC)



2l gloany 3 esee iSu 0 cwplus 1 edlatl

P e gisu o o Sles wplus ool aBl il3el
@ Jbo o plue > Slos Oi 2 oS Cowl ol BB oyl
o & oples 38les 9015 3529 4Bl dawgi (5>
3561 pled s wlgs o )] (i il 4]l 1565 1 wlie
ok A il adh (S 3 S K ekd
09 3 3 SFolite (jee 41 3)Skos (g plu (VAAY) 5L
9 &hsoj 2 )3 bl (36 8T o g 9 s Bl LS
Foils) 350 5148 cdgd Jlislo b acdled > siw &lyuss
soly sl s B sl bysdS Jl (ool o (Y)A
ol byl g2y clld cpl el sl (oges (o plu
ol bl Sy bygiS o> A 5l i 929
Ly oSlas wplus &5 a3 0 i)liS & Sk oges
b poplie Slawde 5 (oplus o 25

5 Suzud Ml L1y 0gs Wb g ad iy 1) s Jlusus
o posd aslid jl 0jg el S il o] il olasl el b
Jo g s gl 4 plgie Jueed sbasls
9 a9t 01938 9y Sy > 0,8 o)l . g SSL
b s 8> cnl VS (o plus Sl (0 Jlioe
ol 51k il 5y ol 5l Sgdie 99y 2lapile
daodly cusel bl Wbyl g Lasuds lp piY
oyad m > bis g SleMbl g Jlo lacdis ) 6Ky
Sl e oblg Wb ol 5 ogs8l sl lsyesp aesls
Ol wl 2 O )le dngi g wd> (oGl L Bl
e i b Sl slalyl sl azals |, oY gm0
dgdige Lrge 0k (Siytaly g aBb)lBle canld 4
l.g Lg)b;.’i ol d“’”]@:’“’ u_w).gl.“o & )J@ OL»).glﬂ.o
Slgigo syl 115 50 Sl slasysls 55,
5 amy ials | b i) 4l g wples a0l)d > 30
sladlas  Jod (olulus sladylulin] cuia VAN Jlo
o aS ol 3l asp Al i oS ob gl xels
S g Bge 4 & Wdg datel ol g (g slab)lS
o Eydge onl il (o> Jlo RIS mre (Sho
Solulus slaojliilinl Gl ) ojlesd ogpbe ddly jaduo

o590l iy b Gl a8 lalojls 3 Cndy oyl
ol b 6sSs siagdy U amd ole] o)) 4 bl o oS
9> Copte Olosd Sl (gl &5 Jl p3 il IS s
Juems bl Jol Jousily cslails (S5 cépiy
sob 4 Jliows cdgs jlilein ccaol sxle 8L o salatuwl
NS o gm g 558 45 b s b XS o e polie
olasdl elozal glo ojg 15 dilyglys Iz gla o ol
Js7o |y (6 S mamna 41,3 Wl oo 358 5 il slios
(V¥ a5 15180 35k

PR &S 3l ) Jewily cnl pglid > Joos
o155 o3kl 3590 03 5 jobo 4y o &S (wd (o gl
A3 55 1) (coges 50 Slacs free Pl 0gad 35
G oples ojgyel (YA JLKen 5 cubsa)
Sygkd Cdydy U Cou bojer ple wile (eges
oven daodly M Lo 5 aies 4 el 4 CleMb
9 425 28 21 L8 e GeiSS g (egian
el sl b Jowily (uplus )3 osls Juloo
sl cadlad (1l g bl gals o plas CodS
el oalatwl ol olpen 4y 1) leaisd slezel iol38l g
w2l 1) (o plus sy (B9 5Ly 8355 Sl (o gtune
Slp e (Blops 38 g S @)l g djlee
(VYo bl Juus) col Jlusys sladl

Sz sleodls Llow 5w b alaylob
G & P (oo slwl (gorine 5 (b (L5 S50
aailio a5le ol 1 3b ksl oot it slaodls
Ol xS e (SeS gladiny 5 QI ¢ peges
oges A gwples )5 ) bagyglis plo g lagsyglid
Sl (pomed g (o plas (2L g (o503l 390 Jeuily
By ol 3500 Qe g mre by )3 0fg 4 ) (lsed]
Tohan 5 ps5) ande Il 3Shes (Siree e
P e oledbl & sy liebl wples (Y4
Sl s j0 13l o ok (pizmed 5 ol Jbo (sl you0
5 S Gl (gobail dawgi (gl 28l eS8 Ll g ogee
shexe (g pel (ool Laes o dias (V2 V) oo
Sl 13,505 5l (o 5 sl () )Lid 5 Sl gtune 51 )L
5)9ld 5l odlatwl (ialdl 4 gy slajlis b (ag)b)
wisu il g ol caild Ghse 4 oS cwl Cledbl
(IVAD cghimd dgaze) dad o (a3l 1) puw plus

4. Johnsen
5. Ferry etal

1. Moffitt et al
2. Cohen et al
3. Barzelay



slgiags 1) ol (s g g (olow pole (ulibassl
p9> Sl K Job )3 0fagts L9y (ol SlaB)S )5, 365
Slu by ey cpl Il jo .cdly (g i glgy VAF- dad )
K ol g SleMbl Glaal (gl o ¢ Glads oo
S

sdylasil Sy Ajledy lgme Joboo 4 )], Sdng
Sl lgze Lo 8553 0529 (g SleMbl Jlos (4l
oSy, g cwl LS s slas Suy)
5 doplls (ol ySgy U gyl ¢ (awds &bl Sl
by adllas go d dagi b JSllghy 2 005 g0y ) (350
y lgime Jlos 5l glofag g9 Wlgie 593 8Me 4 ax g5
O UsS Elgil sl gime o (g 3y bllasil a2 510555
Sl o (ol dig) oy Gl ol Wadgw i
s 3,51y Gimad g cnl 208 )0 (e Codgiome
ol (RS g (05 (Slgime Jilod g, 93 4y 0)len Iy
g9 4 a2y by gadge b ololy 2l Siagl 9095 o0
ool jleaalllae 5 ol (554 Jlg) g lgme Sl 1 eolinl
Ol 250 pleel 9 (65 )3 o 31 Slgy B0y e B9 £95 9
035 890 b9y 90

il ol &8 sl ol Tgime Jilod 0gdlly <8 )Lt
5 S 4is) (ygie gl 4 U ojle pB ) ol Sty Ailgs oo
sl sl 5 e Jlre w slalaly 5 a8 bl aslgn
2 lgizee Judo dige 53 dgag0 Y lie LAGS Dl ¢ jlas 550
sl )8 (s ST ol a8 ol sl ST oo plus
Jelo 0jgyel sl (imgdy B9y S lsis & 0938l G,
o3lisul )90 5yl (Sl gy 53 0318 pobo &y lgiee
ssate & ddos ol g bategs cnl S0 I8
oolital loe poplas 5> ake (6o (63l lSes]
Jalos gy J1 YD e 4 55 (gl ool ) e 0
ol 04 03\l gire

L S 3l ol Ganghy 3 (V1) Jigebe o]

b osd Jizs Sl b guples Sluwse 5 o plas
Ol g pils yae Jous OMelie b 1) 565 5 byl
3 (Y)Y, g Jobol s sl o] bl ol
bl 8 2 08 Jizd 136 Glgie b odmg,
S WS ol @Sy wples Clawe p aST
Sluwge bl Llod)S Ly Cuonl cleMbl gla g )5lid

2995 9 (F9d Jlo sl 5155 1 a8 oo olo &5 b (g
JB o wrd JB sl bl (She opl sl Wb
LB g gy OlS  @Bye 4 (9 by o092 dlese]
s Jlzmd o5 &S canl opl sl (39 dunlie
9 &Pl (Jae) 558 Iy Shy pl 4 eges Lisu (ol
.(\\C’Yco‘)l.{.o.b
Ol 4 295 b oS 0y5h ol ol Stgly I (S
Sogld mpw lacdpiy 9 b5 gl p» Job
‘_;);9 oles JRi ‘_Jln scyse 0 oad ol OleMb|
Sy slrdsgy g Jool L3 g 00l> cawd 511y 263 409y gy yo
oWl ( Jlo sl yg0 b)) g 45 (S9i5 coNI b o sy
9 Syl glady) job & bley (Bb bl Gllyng o
Oy | sl &)y g (xlsd 5l yim o ¢ Jloms Y g0
S Lol iy ol (uSly ()6 lyuss 4 lgs o oS
On S5 oylgen 9y cpl 5l g WS (o 1) ol (o e
Ol g 2 2y (WSl e @il g i slacusdse
3 Jmed Je5 b 2909y 00 (el Olyjhe > SIS
Sylukwl sl l L(WAF L an g 03l o) 21> 2539
oy 4 Jumwd s b celie wples Wl
> oe ik abi fors liyios) NIA-ES 315
2 o Jioms Bl slacus b g il 4 cpshy
4§|)| &9 u-‘9>)l> a)l.\jl;'.w\ L',,{I ] 0dg1 (Pses Sy
shaa b Fho 5k 4 B djlo oo B 1) o plus & S oo
alS (Sidess Clyms o bl jl(YeYFglsle)
W o yhyE U cod 1y wples g gyl cladis
sdas o hisi g e 4 L3 20 ()l sl il
9 G ol Ll 5 S eges LISy > g aLdb
2ol ey GV 4 deg b ol sladluilinl
sljls g sl (b (Jae cla Shy slee
Olode) 398 Ll g (g (S odlatul pgee  SleMb
S0 09,5 Ao 53 Soilatuuw (hgy G lgxe oo
$9) 2 s yobo 4 gy ol wcanl gie lgizma LT
@ i oS 295 0 Jles! lors SL claosls U
@l w08 3 puin (eole (SESS Ajiedy I oS
Wbl OFTed Gclm.ﬂ pole O;U; sl jasls

1. Adiloglu & Gungor



5 395ST pES) 8 sy a2 5 & o S 5
5 b Gledd dawg dlp 1y olcusyd (gylulus 050>
095 (gdoe LS o 2bul s Sless glaled 6,8 S
S w8 wpp Olys b gl (Vo) ohlSen
Pl ol )3 (g plus Slusge § it Gl plus 2 (00
b gladsye aw ()80 gy 5l i cpl o aob
3 e g SleMbl ganatos gl Bl g gyee
9 @l wyp sl Sl 03> oS g 4o (S 5,50,
JS pols Limgn (oylel amels b 43S oy laasil
5 Olpl oy lhlules dnsls gas woplus Sluwge
05 & dxlias (gl ()] Lowwy o llus) 48 15 Gl
I doldl ol U (o pSdiged 5 b plool Miadin (¢S digel
ol 0 &S glas gLl 4 aslas gladidl b ox)S
ol duwge VY o amdls jldle dnlae Ve dlaw Ll
GIS U g 58 damp coge il Jliswy &5 o
5 an])8 Do (Sl I g 5l S lais 4w pluas
dete o5 ylhlue GleMbl cusS gy o Sduwy sl b,
bl glacalis 5 sy gm0 (Ol 5 S maonad
Jbuoms &Y eod b cawlie  Jeild lol 3l g bad jlusliw] s
Oleie b gy (V¥ ol an o (gLl Jae ol onds
03l plosl (egas iSu (wplas p o8 o> U
Ml slies 29 )8 g9 5 Baa e o gy (ol
4 o Bas] y hleg—hrog g9 | ooly (gygl>)S
b ol oad pbul (aS— oS) aual imgh g0
059 ) Oy YO oy Sl (Sl dlapo 93 53 (i Jubos
L (ogee S0 (g plas sl 49y 9 ylS Lo e pus

ol 03] cla Sl b (659ld @y € iy 4 dn gy

ORRg R (owlins g,
Ban blod 4 (oS (bl By 5l sl ek
— oy Loy Llod o gy5l3)S gy S il s 38
ORR Be) Gl 4 lgime Jlod by, 5l &S 0g (Llos
059> 53 OYLé Jolis c\xJUa.aa)y Axols .l 00 w)fo).e‘)
syl lojlo jd Culled diblo b eges (5 (o plus
ady 58 ghie lemish ¢ eode ola clacl
D95 (] ) (535 Aiged g Adgs (ol g (5 Il
wosld gluil dy Slawa U 8y dlglS g4 5 g diodin yog, b
ol calisee wlie 51 osly isw cpl 50 .Cuwl oad ploxl
bl 2 (V) Josa b llae baspe g)las clodl g5
YN0 sldlo oo (2518 5 (I jixe e (laolSL

psl 1y ¥ (S alop dpojon ul 3 joip (o plus
s lae sy o)l b (YoV+) Jwis)lwsile 5 lgbl ledls
sboodly Jlod g 4325 sl I Jiems Joo sl il
4 Sl al3 pgrlogil 5 (Sgtan Sign S g
e g 3550 5 o lyglis cpyiere olgie
Jo5 Olgie b (pimghy (VoVV) 2l 9 Lgl S oo o)L
oL @l ols plosl (peges (5w (gwplus g Jliow
blas Jlioms J3o0 porde 2 joi o plus 5145 403 0
o] b ysmolegil b (6)5ld (2 dy 42 i Ll 15 )l
S99 b S e o)Ll Jliows Jppo plgie 4 (o plue
b Jbems Jps a5k ploples 1 (S5 o) &l
2l s calio mle 5 (o35 g0l 386 Lol WS 0 A0l
055 5 Sl 03,5 1285 sl 08 (glsp ol LS (g 2 )
Szod sl 03 Hox 1) oges ISy owplus plxl
3 ol Pl o5ed 53 1y Glalils s il B 0
5 odlizl 5 (IS g 055 g sogar lats
(VYY) o)on o glowl D wales ¢ aB)S 15 5k
9 e s )lulue > Jlomd Jpo plgie b (hagi
4 Jozo ol )l gl .ol ploul eges isu (0655wl
OS2 ages (i3 > Jond § So3ggiSS (65l (sgw
Wogad cpyite S sy (asiye 9 b sl J>ol,
03,8 Sl yide (egee B))) Wl lp olaal skl
CaaSby  slacdiy 4 ag b oopl p ool ol
(Ephidgime 5 (6 lules sly Oi slaisly 5 « Jluzud
sl oien sl (oges ASu > Jlowd Jp 4 a2y
oples Jlomd Joo plyie b (odngly 3 (Vo VF)0L
2SSt 36 Sz Jps b oLt (g Cy e
Pgd e Colia ol laslilinl (6)S35L g iy
Bl ol b g Slles o153 &1y g 0 Jows
51 oolatwl oy 4 iod 50 (VWA0) geind dgezte

9 C-‘|9‘° ‘u‘)’l 5 M w).fl.u»} 5 oleMb) d)até
Sp ol Caenl g sy Sledbl ()5lé 50 4 3
i 5 alawlio g amy o juSTly o] & a8 & bl S
9055 0 Oy (s 0955 olal 2 s plus Bdos 5l
loogsd (loly g (wd odes b (pwplus (sla)lS
O Jowd () b (W) Glolo 390 o0 plosil (o005



J5 s gpoge plaastie g o5 8 b 4l jlisle des
B (6)513)5 smges iy (gl 5> Sl

o plus (Jluzud Jed slaojlgadS” gooina o VYV
anbas (pimen g (93 (owplus (oges (iU (o plas

0908 IS (ow il 55 JUuzd J9od g9b90 b salaie (s liRg3s ) Joia

&2

(Jue) Sngi

o908 Ui oyl g Jiemd Joo

2908 Ui (2955wl g e plas «gylules > Jloms Jeoo
L)l ol ol s ogoe (3551 9 Jlo (oo plus Slansge
38kes (g plu 3590 3 (9> A o plas Sy
o9es Uiy g plass 40 0di] g Ll Gy
908 R oples D (Jlomd 436
Ol 3 (o pbes Sluwge 9 it loplas 00 Jliomd 186 (o)

(V=¥Y)e2l 9 ol
(Y-¥7) o Ken 5 gl
(Y32)p 5 53,55
(V) 5 92
(Y10) 08 5 (53)keg)
(V¥ Y)ohKen o bl Jae
(Ve )ollSon g o) (gaoe

o Gimg OB p3 b anbas ) 0ud ks (gla iy

I 68e g0 a2 b lpl eges i (owplus & 2p
s Jooo b Sl oais plio p3l Jliows oY g0
Job> @l Sl 039 do (cages (50 (g pluc 0jp> )
Sz Olpl (oges WIS (uples  Jlomd Jed il
sl 02> L 1y B Ngd alias | golass wly (V) Joio

O 3 Bt b dbao o ¥ Jgan

S (oo (A (o plu 0jg> )3 (Jios S5
38k 5 o SledMbl labl ol 5 cono )
o Saom Gl 5 eges i b (Sjres Pl
CusS Slil g Sllos il 055 (piomen (g plus
b oblsyl s SleMbl g5k sl 55,56 o plus
gl b o prles slaaiyjo il 5 lojl oo o5 e
09 Syl g g Jlo lajin 5 o clu)
255 (o glojl 3 B Slaggygld Jipd el

5 &l sunl B 4 (o plus S b aljslié (a3

lo e b ady> pl 93,5 (o0 crge 0D () delin

el &S o Kinlon OT b b Sy 5 00uomy
B )3 P G e g il (Sulp b and e

ol b Sy ialS el oS w32 (o plus Vo

il g el Jiond Joou 500 (g9 51225 (0

Gk 3l o g e ot (B plus 25
g Cules 53 g CleMbl cuiel § Bl oul 2 pw aiS

D98 (0 (oges i (2955l

ol Lol zio 90 5l bodly isy cpl o (elwl ol p
slaoll 1 48,5y b wlie 5 (il lodl 950 ()
Eoo9e 4 o5T (5,15 L aslas (V g yuixe SleMbl
“bb&fo d)h) Qlﬁ{)‘)ﬁ)ﬁ )luww‘ 04ud LS)J&"’?
oo Sl cwl (Blay o5 sl ol (bl s,
5 0 o3ly (sladslas J.J.SLo) L;mf slaodly (Ul:—) Sopllss
ol el b 1y Ban | (motalie (cla IS5y,
» Jies Jpo il g bl dadpaly op ek
ATy sl )3 s edlil oyl eges LiSu (awplus
SxSuigas oy b zelr oS bl (gl imgg ol
WL el bl & i) U g (B g5 g5 5l dindin
cmd)siép slrodly 4 ol Jos @ danlas (5,8 5l 48
b oy 425 oy e S o L

(V) Jgi2 > gl (B i (3Ud Cumer sla Sy
ol 0 o0l lis

(08 p8) oSS jlie (B Udyros Cuxdg .Y Jgua

Glugy 4 5 Lolel 5 edly oo anlyd

02055 5 sl yiawl e pllas cdla,y 1 edlatnl b ol diepllas
plol odly slayl ¢ duasuive dadlsis ais (sl (VAAA)
A o dw Jols Codlay ol 40 aedly (6 )l3808" .ol ous
Gl T ol (18508 ¢ ¥ gm0 (518N 5L (g,li508

Loy Sl OB B Cumex Cundy
LAl a Sy
YARIAS ¥ 53]
ARG ¥ N[ S X 4
YAYN 2 o Jlo b o
AR ¥ Jlo o 5l i
ialhs A Lyl gl i
d).\a ‘_)‘P‘
AYN 2 o 557>
YALZAY \e als
b ds,o0
s 275
7YY v o «

3. Selective Coding

1. Open Coding
2. Axial Coding
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High lights

- Designing a comprehensive think tank model provides a foundation for transitioning from traditional management to knowledge-
based management in Tehran Municipality.

- Organizational culture-building and the adoption of innovation by senior management serve as fundamental prerequisites for
overcoming operational impasses in urban governance.

- The final research model demonstrates the direct impact of structural and human components on enhancing productivity and
transparency in municipal performance.
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ABSTRACT

Subject and Purpose: This study aims to develop a comprehensive model for
establishing a "think tank™ in Tehran Municipality. The significance of this model
lies in enhancing the quality of urban decision-making and providing a foundation
for evidence-based and data-driven policymaking.

Research Method: This study employs a mixed-methods approach (quantitative
and qualitative). In the qualitative phase, data were collected through grounded
theory methodology and semi-structured interviews with experts and managers in
urban management and public policy domains, followed by secondary analysis of
domestic and international scholarly sources and subsequent coding. Participant
selection was conducted through purposive sampling until theoretical saturation was
achieved. In the quantitative phase, the statistical population comprised all
employees and managers of Tehran Municipality, from which a sample of 382
individuals was determined using Cochran's formula. The data collection instrument
was a researcher-developed questionnaire based on components extracted from the
qualitative phase, and data analysis was performed using structural equation
modeling.

Research Findings: Qualitative results revealed that five dimensions—
"institutional structure and positioning”, "human resources and intellectual capital,”
"processes and operational mechanisms,” “technology and knowledge
management,” and "transparency and accountability”—play a determining role in
think tank success. Quantitative results also confirmed the significance of structural-
institutional, human resource, and process dimensions. Furthermore, the interaction
and mutual reinforcement of these dimensions influence the sustainability and
effectiveness of the model.

Conclusion, Originality and its Contribution to the Knowledge: Establishing a
think tank in Tehran Municipality requires institutionalization of formal structures,
strategic utilization of elites, creation of feedback and organizational learning
processes, and development of technology and knowledge management
infrastructure. The proposed model can facilitate transparent, data-driven, and
strategic decision-making in urban management.

Keywords: Think Tank; Tehran Municipality; Urban Governance;
Management; Cross-Sectoral Functions.

JEL Classification: M42.
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Introducion?

In the contemporary landscape of urban
governance, Tehran Municipality as a massive
social and service-based institution, faces an
increasing complexity of challenges that
cannot be addressed through traditional, trial-
and-error management styles. The
fundamental purpose of this academic inquiry
is to bridge the existing gap between
theoretical knowledge and executive action by
designing and validating a localized
implementation model for a "Think Tank"
within the specific organizational context of
Tehran Municipality. This study seeks to
investigate the causal, contextual, and
intervening factors that facilitate or hinder the
institutionalization of collective wisdom and
to provide a systematic framework for
enhancing the rationality, transparency, and
scientific rigor of urban decision-making and

policy-making processes.

Methdology

This research is conducted within a
pragmatic paradigm using a sequential
exploratory mixed-methods design
(Qualitative-Quantitative). ~ During  the
qualitative phase, the Grounded Theory (GT)
approach was adopted to explore the depth of
the phenomenon. In-depth, semi-structured
interviews were conducted with 15 elite

experts, academic scholars, and senior

strategic managers of Tehran Municipality,
selected through a combination of purposive
and snowball sampling techniques until
theoretical saturation was achieved. The
qualitative data were rigorously processed
through a three-stage systematic coding
procedure—open, axial, and selective
coding—facilitated by MAXQDA software
to ensure the reliability of the extracted
categories. In the subsequent quantitative
phase, the proposed model was subjected to
empirical validation. A comprehensive
researcher-developed questionnaire, based on
the qualitative findings, was administered to
a stratified sample of 382 managers and
specialized  personnel. The  structural
integrity and path coefficients of the
conceptual model were analyzed and
confirmed using  Structural Equation
Modeling (SEM) through  Smart-PLS
software, ensuring high levels of construct

validity and composite reliability.

Research finding

The comprehensive analysis of the
qualitative data led to the development of a
multi-dimensional paradigm model consisting
of 5 macro-categories and 18 refined sub-
categories. The "Causal Conditions" identified
the urgent need for organizational agility and
the systematic management of intellectual

capital. "Contextual Factors" highlighted the

1. This article is extracted from a doctoral dissertation
entitled “Presenting an Implementation Model for

Think Tank and Deliberative Body Establishment in
Tehran Municipality."
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critical role of the organizational climate,
existing legal infrastructures, and the necessity
of political stability. Importantly, the
"Intervening  Conditions™ revealed that
institutional resistance, bureaucratic inertia,
and external political pressures act as
significant barriers to the successful operation
of a think tank. The "Strategies" dimension
emphasized the establishment of an
autonomous Secretariat, the creation of digital
networking platforms, and the recruitment of
interdisciplinary  elites. Finally, the
"Consequences" were meticulously
categorized into long-term outcomes such as
"Enhanced Administrative Transparency,"
"Strategic Cost Optimization,” and "The
Realization of Sustainable Urban
Development.” The quantitative results
provided robust empirical support for the
model, indicating that "Institutional
Independence™ and "Strategic Support” have
the most profound statistical impact on the
successful implementation and functionality
of the think tank within the municipality's

structure

Conclusions and discussion

This research concludes that the transition
towards a "Learning Organization™ in Tehran
Municipality is contingent upon the formal
establishment of a Think Tank that operates
beyond a mere ceremonial entity. It requires a
paradigm shift in the organizational culture,

where "Research-Based Questioning" replaces

"Intuitive Management.” The Originality of this
study lies in its pioneering effort to provide a
localized, hybrid (qualitative-quantitative)
validated framework specifically tailored to the
unique socio-political and administrative
complexities of Iran’s capital city. Unlike
previous generic studies, this research offers an
operational and measurable roadmap for urban
governance. The Contribution to the
Knowledge is manifested in two dimensions:
first, it expands the application of Grounded
Theory in modeling intellectual and advisory
structures within public sector accounting and
management. Second, it introduces a novel set
of "Intervening Variables" and "Strategic
Response Mechanisms” that are unique to
large-scale  municipalities in  developing
economies. Ultimately, this study contributes to
the global discourse on "Knowledge
Governance” by demonstrating how formal
intellectual structures can serve as the missing
link between academic innovation and practical
urban executive operations, thereby ensuring

the sustainability of urban policies.
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Introduction

Different approaches to taxing
international e-commerce have been used in
the world, including not charging tax,
applying special e-commerce tax laws, taxing
e-commerce based on traditional trade tax
regulations, and granting e-commerce tax
exemptions (Yudamvitid, 2003). Each of
these approaches has advantages and
limitations depending on the economic, legal,
and technological conditions of each country.
Given that tax policymakers in Iran have not
prescribed a specific approach to follow,
examining international experiences and
adapting them to the Iranian situation
provides an opportunity to enhance e-
commerce tax efforts in Iran, which will
ultimately lead to the sustainable
development of the digital economy.One of

the fundamental problems in the field of e-
commerce taxation in Iran is the lack of a
coherent and comprehensive approach and
framework that can cover all tax aspects of
this area in a coordinated and complete
manner. Given the complex and dynamic
nature of e-commerce, the tax system must be
able to adapt quickly to new technologies and
methods of digital businesses. Unfortunately,
in Iran, tax policies and laws are still mostly
traditional and based on old physical
economy models that are wunable to
adequately respond to the tax needs of the
digital sector (Mohammadi et al., 2018). This
gap in developing a comprehensive approach
has resulted in different e-commerce sectors
such as online stores, digital services, and
international platforms being subject to
different or incomplete tax rules, each in a
scattered and uncoordinated manner. In
addition, the lack of transparency in the laws
and their application has confused economic
actors and reduced their willingness to pay
taxes (Organization for Economic
Cooperation and Development, 2020).
Accordingly, designing and implementing a
local tax model that, while in line with
international standards, also takes into
account Iran’s economic and structural
conditions, is an inevitable necessity. The
aim of this research is to fill the
aforementioned gaps. The main motivation of
this research is to answer the following
questions;

1. Does the approach of not charging tax on
e-commerce increase tax efforts in
Iran?

2. Does the approach of approving and
implementing a special e-commerce tax
law increase tax efforts in Iran?

3. Does the approach of applying the
traditional trade tax law to e-commerce
increase tax efforts in lran?

4. Does the approach of granting tax
exemptions to e-commerce increase tax
efforts in Iran?

The results of this research can be a
valuable guide for Iranian legislators,
policymakers, and tax organizations to use the
experiences of other countries to amend tax
laws and regulations related to e-commerce in
a way that increases tax efforts on e-
commerce. The findings of this research can
also be used as a basis for future studies in the
field of e-commerce tax policies.

Methodolgy

In this study, a mixed method (Cresswell,
1998) including Delphi (Alkey and Helmer,
1963) and CVR content analysis method
(Lauche, 1975) and confirmatory factor
analysis (Klein, 1998) were used. The
experiences of countries in the field of
legislation and how to recognize and demand
taxes on e-commerce based on the theory
(Yudamovitid, 2003). They were adapted to
the environmental characteristics of Iran and
then information related to Iranian e-
commerce was submitted to experts and
experts for opinion using the Delphi method
and through a questionnaire.

Implementing the Delphi Method
Step One

First, the concepts and key points obtained
using the library literature method were arranged
in the form of a checklist for conducting the
initial interview, the sources of which are given
below. After conducting the initial interview, a
number of items were deleted and modified and
the results were re-evaluated.

Step Two

In this step, concepts and terms related to
e-commerce taxation were extracted from the
sources mentioned in the previous step and
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analyzed using the CVR (Content Validity
Ratio) method.

The content analysis method with CVR is
one of the methods for measuring the content
validity of a questionnaire or measurement
tool. This method helps to determine which
concepts or questions are relevant and
necessary for measuring the subject in
question (Lausche, 1975).

Step Three

The impact of tax policy in OECD
countries and other countries, which was
divided into four approaches based on the
theory of Yodamvitide (2003): not charging
taxes on e-commerce, applying special tax
laws for e-commerce, applying traditional
trade tax laws to e-commerce, and granting tax
exemptions to e-commerce.

Step Four

Initially, items for correction and deletion
were provided to the experts for consensus
building. The initial 21 items were obtained in
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the first round based on the correction
opinions, and by removing less important
items, the number of items was reduced to 15.
In the second round, after re-evaluating the
level of agreement and eliminating the
controversial items, 12 items with final
consensus were selected and fixed.

Step 5
Confirmatory Factor Analysis

In order to identify and confirm
the measurement factors, the effect of
e-commerce tax approaches on increasing
e-commerce tax efforts was tested with the
help of confirmatory factor analysis in
LISREL software (version 12.5.1). In
confirmatory factor analysis, the researcher
seeks to develop a model that is assumed to
describe, explain, or justify the empirical data
based on a relatively few parameters. This
model is based on pre-experimental
information about the structure of the data
(Klein, 1998).
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Figure 2. Measurement model of the e-commerce tax approach on increasing tax efforts in the standard estimation
mode, first order

A) Demographic Statistics

The results indicate that out of the total 90
sample members included in this study, 77
(85.6%) were male and 13 (14.4%) were female.
In the High Tax Council group, 25 (83.3%) were
male and the rest were female; in the auditor
group, 22 (73.3%) were male, and in the group of
university professors and experts, all were
male.According to the results of the descriptive
table below, the highest frequency percentage
belongs to people with an accounting degree,
which includes about 76.7%, equivalent to 69
people from the sample, and 15 people (16.7%)
are financial management, 3 people are public

law, 1 person is business management, and 2.2%,
equivalent to 2 people have an economics degree.
The above information shows that the statistical
population and the selected samples are eligible
for the study.In the present study, in order to
identify and confirm the measurement factors, the
validity of this questionnaire was tested separately
for each dimension by conducting confirmatory
factor analysis (Kline, 1998). Based on the
development of Chelia's theory (1971), the tax
effort ratio is obtained from the actual tax capacity
in the form of deductions over the potential tax
capacity in the denominator of the deduction.
Obviously, the improvement of the tax effort ratio
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can be achieved by increasing the deduction
amount (actual capacity) and keeping the
deduction amount constant (potential capacity),
or by keeping the deduction amount constant and
reducing the deduction amount, or by increasing
both, provided that the deduction amount
increases by a greater proportion, and finally
reducing both, provided that the deduction
amount decreases by a smaller proportion. The
deduction amount is the actual capacity, which is
the taxes collected. The taxes collected are subject
to the ability of the tax collection system to collect
taxes, which is influenced by factors such as the
development of human resources, infrastructure,
and information resources. The denominator of
the deduction is the potential capacity, which is
the taxes that can be claimed. Taxes that can be
claimed include income and resources that are
subject to taxation according to the laws. Itis clear
that the conditions that lead to the improvement
of tax effort include the following:

Strengthening the capacity of the tax
collection system and the stability of the scope
of tax laws.

Limiting the scope of tax laws assuming that
the tax collection authority's capacity is constant.

Strengthening the tax collection authority's
capacity by a greater proportion than
increasing the scope of tax laws.

Reducing the tax collection authority's
capacity by a smaller proportion than reducing
the scope of tax laws.

According to the results of this study, not
demanding taxes from e-commerce has no effect
on promoting tax efforts, because not demanding
taxes means not expanding tax laws, or in other
words, the scope of tax laws is constant, and on the
other hand, the capacity of the tax collection
authority is unchanged. Demanding taxes from e-
commerce based on traditional trade tax laws also
has no effect on promoting tax efforts, because no
new tax laws have been approved and the capacity
of the tax collection authority is at the same level
as before. Also, granting an exemption from e-
commerce tax (of course, provided that the tax has
not been previously claimed) is the same as not
claiming the tax, in that the scope of tax laws
remains unchanged and the tax collection
authority's capacity is at the previous level.
However, approving and implementing special e-
commerce tax laws increases the scope of tax laws,
and if the tax collection authority's capacity is at the

previous level, it does not increase tax efforts, but
may reduce the proportion of tax efforts on e-
commerce.

According to the Research Results
Policymakers and tax administrators are
advised to consider the following:

1. Before making any decision to expand the
scope of tax regulations, the capacity of the
tax authority should be increased.

2. Holding courses to empower tax auditors
in identifying methods of operating and
earning income in the digital space.

3. Developing the infrastructure and human
resources of the tax authority.

The following topics are recommended for

future researchers:

1. Calculating the tax effort ratio for various
sources, including income tax and value-
added tax.

2. Analyzing tax regulations to identify parts of
tax laws where the tax authority is unable to
collect the aforementioned taxes and which
have led to a decrease in the tax effort ratio.

Conclusion, Originality and its Addition to
Knowledge

The most important limitation of this research
was the small number of domestic and foreign
studies on e-commerce taxes, as well as the small
number of specialists and experts in the field of e-
commerce taxes. However, attempts were made to
maintain the validity and reliability of the research.
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High lights

-Challenges related to providers and developers and uncertainty of standards have the highest priority in the dimensions and components
section, respectively, according to expert opinions.

-Blockehain technology offers promising solutions in the field of public accounting by implementing a digital public accounting system,
but the full potential of this technology has not yet been realized.

-Challenges related to providers and developers are the most influential dimensions and have the greatest interaction with other factors studied.

-Regarding components, standardization or uncertainty of standards is the most influential criterion and interoperability, compatibility,
and integration have the greatest interaction with the other factors studied.

-In the process of implementing this innovation, a systematic and comprehensive view is needed, taking into account different theories
of technology adoption as well as paying attention to the drivers of change among producers and users of accounting information.

-He pointed to solutions including formal and professional training and workshops, creating a platform and providing technological
infrastructure, and formulating the necessary regulations for the challenges of using this technology.
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ABSTRACT

Subject and Purpose: The current outlook for blockchain adoption in accounting is marked
by a mix of enthusiasm and caution. While This technology offers promising solutions in the
field of public accounting by implementing digital public accounting system for accounting
problems. The system enables cross-checking of data, integrates accounting and tax
information on taxes collected at different levels of government (national, state, and local),
rationalizes collateral obligations, unifies standardization, and improves the tax audit process,
But the full potential of this technology has yet to be realized. In particular, in public sector
accounting, given the breadth of this field in terms of services, objectives, and stakeholders, the
challenges In its application are more diverse. This study identification challenges of
implementing blockchain technology in public sector accounting.

Research Method: In terms of philosophy, the research is of a mixed type and in terms of
purpose, itis exploratory researches. In the qualitative part of the research, Based on interviews,
data collection and content analysis were done, the components were |dent|f|ed coded and the
quantitative part, by surveying 15 experts in this field, the identified components were screened
using the fuzzy Delphi method and the final model was presented, and then the influence and
influence of the factors and the determination of internal relationships were examined using
the fuzzy DEMATEL method. Finally, the most important challenges were prioritized using
the fuzzy ANP method and pairwise comparisons.

Research Findings: The results obtained showed that the final model of blockchain
challenges in public sector accounting includes 5 main dimensions and 23 components. In
the challenges section, challenges related to providers and developers are the most
influential dimensions and have the most interaction with other factors studied. Regarding
the components of this section, standardization or uncertainty of standards is the most
influential criterion, and interoperability, compatibility, and integration have the most
interaction with other factors studied. Also, regarding prioritization, challenges related to
providers and developers and uncertainty of standards have the hlghest priority in the
dimensions and components section, respectively, according to the experts' opinions.
Conclusion, Originality, and its Contribution to the Knowledge: Various challenges affect
the application of blockchain in public sector accounting, which indicates the diversity and
complexity of the factors affecting this field; although their prioritization varies. These factors
include a wide range of challenges from acceptance and deployment to challenges related to the
nature of the blockchain itself, providers, users and even challenges related to the nature of public
sector accounting itself and its difference from other branches of accounting. This indicates that
the process of applying this innovation requires a systematic and comprehensive view, taking into
account different theories of technology acceptance, as well as attention to the drivers of change,
producers and users of accounting information. Failure to pay attention to any of these issues can
cause passivity in acceptance and also failure if this technology is implemented and used.In this
regard, it is possible to refer to work methods such as official and professional education and
workshops, creating a platform and providing technological infrastructures, and drafting the
necessary regulations for the challenges of using this technology.

Keywords: Challenges, Public Sector Accounting, Content Analysis Approach,
Blockchain.
JEL Classification: M42.

Copyright © 2026 The Authors. Published by Payame Noor University.
@@@@ This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International
e (https://creativecommons.org/licenses/by-nc-nd/4.0/). Non-commercial uses of the work are permitted, provided the
original work is properly cited; and does not alter or modify the article.



https://doi.org/10.30473/gaa.2025.72892.1768
mailto:kazemiho@yahoo.com
mailto:Kordestani@soc.ikiu.ac.ir
https://creativecommons.org/licenses/by-nc-nd/4.0/

216 Governmenatal Acounting, VVol.12, No. 1 (Series 23), Fall and Winter 2025

Author Contributions

Data collection: First author; Research
report preparation: First author; Data analysis:
First author.

The authors' contributions to the article
extracted from the thesis are approximately as
follows:

First author: Preparation of samples,
conducting experiments and collecting data,
performing calculations, statistical analysis of
data, analyzing and interpreting information
and results, preparing the draft of the article.

Second author: Thesis supervisor, research
design, supervising the research stages,
reviewing and controlling the results, revising,
reviewing and finalizing the article.

Third author: Thesis advisor, participation
in research design, research supervision,
reading and reviewing the article.

All authors have read and agreed to the
published version of the manuscript.

Data Availability Statement

In the qualitative part of the research, data
was collected based on interviews and content
analysis was performed, and influential
components were identified, coded, and
classified. n the quantitative part, by surveying
15 experts in this field, the identified
components were screened using the fuzzy
Delphi method and the final model was
presented. Then, the influence and

susceptibility of the factors and the
determination of internal relationships were
examined wusing the fuzzy DEMATEL
method. Finally, the most important
challenges were prioritized using the fuzzy
ANP method and pairwise comparisons.

Acknowledgements

We would like to thank Dr. Gholamreza
Kordestani for reviewing the text of the article
and providing structural comments.

Ethical Considerations

The authors avoided data fabrication,
falsification, and plagiarism, and any form of
misconduct.

Funding

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of Interest
The authors declare no conflict of interest.
During the preparation of this work the
author(s) used Excel in order to Influence,
influenceability, and prioritization of factors.
After using this tool, the author(s)
reviewed and edited the content as needed and
take full responsibility for the content of the

publication.



C orindg 3 Aoy

(SO0 i (5 shlud> 1 (Il 0 i ) (559U (0 IS S > Sl

‘ﬂwblf Oy 5"*‘_?3%.5)5 Lé,aM.é 5‘;;9%5&3353 UQMG W

Ladlge 5 olul (25 )0 Cagll (i I coiy 4 oo laibin] calad pus 5 (S amsanng 5 pEamsdil)| 4 by ye sl il
izt G5 5 ol b gllas

wWadie dll sesee Jluzms 6 lulus piucw G2l b sogee (5 Il a0 1) sloaisS ol sl J>ol ) (Sols o puoniy (5,9L8-
el 00 Bie 5 (55l ol Lol iy Lol

s aalllae 3550 Jaloe S0 b Jolss oyt shls 5 bl 5 038,50 B aimstnns 5 Famsd] | 4 by e sla il

oo s 6115 plesl 5 ()5 5k 6, an il 5 JLoma 53,138 5wl o] Copada pue b (5 5Lus Joilivl daadlge 3,90 o
el aslllas 3,50 Jelge S b1,

O 5 6yl Ghpdy Gl slagss 38,5 Sl o b aslrase 5 Soilets s 4 5L Gosls Gl 50 wld -
el 5yl SNl FaSoslial § HEaiSolgs e oUl i 4 4>

Sl ¥ Sl jhe Gugad 5 5l sle cEle 5 (53,5 813 5 (il ey daolSIS g (148> 5 (comy ysel il a5 ol 4
55 o)l (6,9l rnl (55,5 4 b 2l

sy SIS

0S>
o 00 et blist g 3adl ) oS5 L s o (Seb 0p085 Sipdy b Ll Ao B g £od90
Uy g Jiomd liles i (Il b ogoe (il diaj ) (oS lord (el ooy (ygld (3] o5 Sl
0 by (e 5 (il M S o o2l 1y boaols ol gy (JSNel s 3l o ol (s VIS
1y ukid il o (siaio |y (sl it A5 0 St (Jre 9 (A o o) > e a3 00 4SS S lle
S 3 pogabe sl ords Fie joi 6398 ol oS ity Ll 35 0 90 ly  SUle il S0y 9 95 0 kS
o P e Sgie o (635 I P g (o il qrliind g Blial wloss Ljloje pl S0 gl goges i
ol A 4By cagoe 15 (gl 3 (Ssh 0y ol 635 & slaille kiS4 iagh
gy gl abudd a5 19 205 115 (0015 slaciaghs oje 3 (xS o [l iagh 1y (w9,
ool 2 esigly (S S 33 5 )5 (SIS (sla g 005 ) B oS Sl g ol wel g5 gy
O 3 b (ol 5 (65 Qlulid LS, laadlie g ploxl Iy Lo 5 ()] @ex laosly 4l
5o g o (6)SUé o gl glaadlie (B (A3 090 & 0jo> (pl Ny 5810 5l (b i 5 oS
9y by oy 9 Jalse (630,80 9 (1S 36 w0 (658 Biond by Sl elitinl b puges 9 25 L olos
b a3y il oy ioe (saadlgl 4 (o) Sluglio g (B ANP 3, jloslizal b 55 gl o b by
(o9 5% sl 5 (Seb oy cla il ol s o ol oslcunse gl ot (ol
s g ol oy 5 15,50 B aaddewg g Bamddl) & bgye slay yills ol adlge VY 5 Lol an O Lol
Cead e b (il 35 i cul slaadlge 3)50 > i addllas dyge Jeloe T3 b Jalai oyl
adllao 3590 Jaloe o3 b1y Jolos (s (sllo Pl 5 ()53 (5150 B g ine 538 b dnd Ll
4 bt Conbad pus g (fainddnng g Sumddlyl a4 bayye ol i hucadlsl 3090 33 (yamen Cand
s 5 55 Sl b llae adlio g dlal ik ) Codgl vyt (gL 5
(so3es i s 3 (S5h 0,255 (SIS ot sl lly s il & (4] 23381 g Lol (g S i
glie ool gaucaglyl ST il divej cpl 3 S50 Jelse (Somn 5 £95 o i & w3 e ) 6 o5 )
(Soh 0p25) 355 Catlo & bgnye (slapytler B il 9 (ks sloille o35S (Al Joli Jolge (pl
ol S b o ol g eges ity (Glus 355 Culo 4 byye slay il o g )8 ¢ Bl
2L asldan § Sl (93 4 35 (65 ol 605 2lyS 3 ol oy onims s pal eyl (sl
SleMel FaSosliid g (BUSIIG s (Slydg & g8 (rimod 9 (49l Sy oo (clvg)dls (8,5 s
9l g ks fizmed g iy Sl s Wi co Dlse 9] J S5 o 4 g pae el (glilus
9 (il sinn oo S g (M g omsy igel Jobis olmlS o) & (oo dily ) 33 A3 (508 (9] (xS
255 ol (6 ol (xS & (Sl p3Y )y (g g (6358 (gl Bl o ()5 02l

(o oy dyime Wb 3,805 ¢ ogee i3 (5 blue da il 1 g gW05lg

M42 : £9b90 gaisaib

Joly g ylulus 09,5 (gl iSD goomiily N
el e oMol ST oKl 938
(Mahsaghasemi744@gmail.com)
3919 8aSisly ‘d)L\gL‘» cg)f bl Y
(siwod plol oIl ol ¢ elainl
lrl g

(poid Soly glulus 05,5 )bkl Y
“)19)5 “JﬂMM,I .)])" oKl
(kazemiho@yahoo.com)

1 guane OXiums g5
WA

VEY/ A Diedl s o b
VE ¥/ VNS5 S35k gy
VE/ AT by o

VEENVY Y sl b

o & sl

(Swd,S  lge  (SpSiidg  awld
ol (VF+F) o (Wb Lo oMo
P S ok exa) 69l ) sl ille
g2 oMbl sages o lules
YAA-YF. (YF) VY

el g play oluzsly lie ol 13L © V¥ el o B ain g 4 Bleie ine oyl Hlin] 3>

sl jlome dlio a5 b s pie g lio & oo Sl by ()] 51 (6,8 o0litl £33 2 5 0dbptitto 5 alS Cov dlio ) QDS0E
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 Intemational (https:/creativecommons.org/licenseshy-nc-nd/4.0/) T



https://doi.org/10.30473/gaa.2025.72892.1768
mailto:Mahsaghasemi744@gmail.com
mailto:kazemiho@yahoo.com
https://creativecommons.org/licenses/by-nc-nd/4.0/

sl Jie (Soboyou; Bamddseg g o lulus Ladiee 4
Csbmast Aoy 4 dogi b dloiel 5 cudlad 5l Jolate 2
dlg0 g il ladd (K> glo yimgdy )0 Cpezmed W5y de5
dy90 0 Miadle B mddrwgi 5 Glumvbe oS dlaxi codliiul
«Nolo g pdyal) (9> G5 Gasds pas 9 65l
Hllown 9 (o lyhe 4 by sl il (Cuiel £9550
o il o deb el il b sllsl 3)50 15 1,55
(rdimlibe @lo (38, jun) (V-VF) “giln, Sllas
.CA.M}‘ &é)f )‘).é 4?9; .))}n 9 (Y’Y\c,\u‘)&&.ﬁ 9
» Slighes ilulaiia 251 CdS Glgie ggeome 53
Ll 315 3929 (58l Jouilly & d295 b (sogos i
2l 35 o Jlel oo p)lS slaille g wlas o
CSs o @Blgyd 2S5 )3 dagi )90 o Sidinghy bawys
0j9> Li) uf.)‘.p] L&"L))I 9 Cnnd u_elf U] Lv u.JLw:T 9 d)ﬁlﬁ
ol llie 9 iy calid 5 gyskd (il sl oty
039> ) 9l (nl 4 a2 g8 pas g Cal (905 9 o S !
ol w3 Jdil goge SB) Cage (ogee (s lulus
oS ol )] eblse 5l ookt pas aisy g bds ($59SS
).EJ u:‘ )‘ u)‘)JLJ ol )JAJL‘ULU}I ui o.\»‘)s RV ).E) &
e & ool ©955 5 Sl (SIS gl nl plonil
(s baee b calin )9S 1 b 55 059l S
Sy sl lagiagy 08 Jl)ie 5 )8 sdladl
3 xSoe (s)os b b o Gk sl (syglé
35 alpl el 48 )3 yao b il 5l iwlS 5 lacus 8
(oples 5 Golules 390 )3 pogada bojes ple
Uity (6l 350 50 Oladllas Lol sl ouis ploxs! ilagass
Sy el D910 oleS 3 Sl w3 (> (soges
@ disej ol 3 b ingh plxl 3929 b (o Al S0
opiS i & by gla Jao b lagSUl )9S o 5 (el
ol oog 4Bl 4 g b ol 2 g8l sl el
A 1 old glite oo (piman g |2l 0ged i Sl (55l
5o oM o > (Mol 9 (Bgi> ()l slacudgize
Ol yio 5 Olol 1 o bl o045 dinnj )3 gy oyl guls
odlésiuwl dy90 .\3|93'u.o c‘_’)lﬁl d)lzd bow b Q] L§L.las| 9

LPVRY

boolubee > (Ssh oy Gk (Jeb jluleie

ol & I sl 0 Lo blisl g 3zl 5 S 5
Mo ey |y elodiiS lonsl  claol, (g polid
9 o) JolS Jumslty cmd o 48l)] (6 )llus )3 Sise SYobo
Sy9kd o pdy 4o ST aBlgys (Yo VF & ST) ol o Goime
S 0aimd ol polse (gl (glapiu ) (S5 025
5 Cal o laodly bbby g Copte o mbll yuw
b 0255 S 753 s il 5 55y ol
Slhles oL g cotel wudlad Has 5l ) g plai o (Ll
(YoVES o Lan g Bgall) 3,1 dgg die; ol » o
odos a5 Mt pPdtws p ka5 cpl 5l il oyl (o gasas
bgiye ¢ Jlo 0jo 13 (Soh 00 (559l 4 bgyye lalllas
5 Cowl 03 Lyl oy Sk Ly pwples 5 g)lulus 4
(Sl 0y A dag ) (sages (bl (Bl o e
Conl 355, o8 i) (il > Clidos 5 )l aleyu L
Ol (o5 g 4l ol Coliste Cule 4 dagi b (segee
(H9> Clawwde 4 baype Glosd I (g b ol 0jg>
ionee Basle ((Jod olpse wile BasS ool
5 pe poes 9 LSS lSumsluel (LS4l s
ol S  g olhle g Jolie (SO ronen
Olyyie cpiomad g bdjlbol Jlas I sllail 4 5l )lge
L, "j g 2y0)8 Wlgi oo walizie xalye lawgi ol gl
o imad > da LS5 ol b allas il axlss S
> 9 SlB)S I3 pwy 390 il sl il il
slacaie I (S plyed) (Sob o) g dlesel B
Jo 55 (Sob oyrss s sl g9 plodl L 5 (o] Lol
4l )50 phee 3y90 ol dmwrgs inlojl dls yo )3 sl
Ol calizeo (olad lliw] > g calises (gl guiS )0 <l ydo
@ e dlg e 35 Gloplus g pogad ¢ (9> ollulee
(YoVFoKan g Baall) s o] 5l oolizwl 3 olwyb
5 ohleles Gl cglds jlata 51 (VoY) 250 5 ) diou]
NS (oo d2 g8 il 3 392 90 S Il 4 (S MBS

5. Esmander
6. Rijanto

7. Nashkerska
8. Prux et al

ol 085 48,5 3 6555 dllus, 5| dlio oyl )
2. Akter
3. Atadoga
4. Mahdani et al



AARY ...uc%.cuio'qd)l.kgLu.o)bL,{?lgo)ﬁqd)"5)9123d)ﬁf)&dbuﬂl%&uw:ol)m5@bub)§

Gl 02y (U 5 (e g (egee Ui )lules
e9os Ui olules &Sl (YHVY Tosug 5 olsleysS)
g oS (ibs b 4 &5 ol (slblus ) (glesls
ool sl 5 s cloisly o Sllas 6,808
Sen g (lod)S) i3 00 g 4y dtnly elil
6o slinl Gy eges Lisu (g)lulus el (VYA
Ao it OS¢ 15l dod bl 5 pealio Jols
o ib 3S1e (6,150 e 53,5 gy dalue Cow b
S BT g (S 09d )il sl Jaall g
ol (VY coges s gylulus pll) conl (e
&y Shd e @bl bl il gy
GBS 4 (38> sl syl plo] (Lo led
ol 2 0l 298 liedg wlie ooyl ealp 5 Jlo
daay Copde ool Copde e (b
degeren ¥ g8 S haeln 9w hytely
Toes 5 )le) WxSie B s S sl
(yevy

5 2blS cnl 99 b 0 0,5 datie 5 45 jolailen L
(oges Ui )bl ojg g9 s 4 e b Sy
g 4 2,05 325 o (65 I il 58 oot Sloily
o e 53 s e aile jlate wix
Canlo & by sy gl Sl sl e (sages
9 Solbles > (Sob oy lagille (Ssh o)
Sliles 3 (Sob 0y @ baye gl (pizxen
B3 )13 5 3590 (ogee i

S ok 03255 Al 4 g5 b Jgl g5 clapille 3590 53
Glulas 3 5 5 U g sl i g Wl
Jolos 9 s slode & a8 055 )5 a5 3y90 (ogee
e cnl 3 25 )5 4295 3)90 &5 Cuwl o3V By 2 e
Alosd @)l pladie (Sob 0pes; Sl 5l B o
b soges piou ()il o sly Jue diges plgiss;
lee )3 yglsi o Gandy )3 12AY) oY ol Jus
QB S oslatul ( SleMbl (BT I & dr g5 (cogee i
kel Juo o)l b dyg0 1) (g5lwosly @ilge o cleMbl
2 P e 5 6835) (g olule sl aclal
siwodly 5 silwodlel Jolie s wsygles S 65
(55 o5 e 4 pial)S) Slejle s)lle s Sk
(St gl (K y3) o5 Jale g IS o <fomg 0505

AR Golhles ojp (B8 (Sinlen L3596 slasls
allas )b 5l Canss Gimggy cnl ) el ol g 0pS
il 650 s 9 Sge ssS glsial 5 ]
Jolgs ol Jolss (s oo 9 (5518 (A gy 4 B 55
4 ANP oy, a0 Wl apjg g 5 Jiosd i) &
Py Sl & 25d g0 aBlyyy By (il ()
Ormed SCunz (oges Syl ISy 3 (Sely 0,55
Sxirl s IS S Gl 8 398 0 (y By (n
Sl > (Sob 0pos) (5)gld x5 B sla il
Sl uncodsl 5 fcwl ASe eges iy
290 Ui G)lles )3 (Ssb 0pt; (6)gld (55,84

Sl 465>

oRg3 Sl
Sypody Sl el ol S (Sl o
@ oabddlal wiS15 ja o cunl Shetapd 5 Jlowd
Cd g AU 0y 4 Jate ably paix bwg 0ped;
IS Ty Lo 4y Liad a8 S ]y ool dsgoomo D945 0
Soh S b BLIL I S g a8 00 )8 o L &S i o0
Ol sl yitne (ST oS WS (o Jol (linebl >
S g3 Sl g S &5 XS (o (oS S polte ol 4SS
S sly S oS olSin S 3l 0,505 & | yuinsls (glacS'sl
650y @b S5l oalitl b g o 48Ul 01555 4 1y
Ol 02255 (nl 45 398 (el ctal ol e B ol
g0 ooy gl 5L (Wer )Sen 5 )Ladl) 3l s
Casgdge o) ol o oSy (S gl ol Ll
M8 soin 29 ewples g lulus 3 1) (Sol 02
5 i 6yl ol ol 5 a8 il 48T wiSs oyl g sl
sl plus g 5)lulaes & paie (6,00 oj> o
gl 4 a8 oo el (YeVY) bl g Ly Jltoplgisas
0255 9 Cowl gyl Jl38le 5 (o5 Juol )3 (Sok 025
S 85 5y golules ()l lyea Gl ) S5k
SleMbl JS 1155 (6,185 5 o gyl cusllo Jlinl & bogs o
Slojlw o 50 gl 5 Sles Sl el 38> Jbo
OB g 4o (oandib wud wile Sl ciylbg Jolid
390 L 29500 il @l el 5 Jgp slooliyg) 9 S olas
ol aplhls g (Jlo oo 1> (ol oo (58,5 )13 a2y
5 oses Copde (S | s el (g)sld

3. Polzer et al

1. Peprah & Abas
2. Koerniawan & Wibowo



Gilgw) oddmis S5 8y ane) cnl > S Ll
S)Mlue g a2 ST el (028 @255 (g5 (5ylul
|y Sledbl cudlis 5 oo 5 oSl ok gjer idlys
sl 1y oMbl 39 wileyoe JSitio el WS o pald
qolpl) 42300 il ) (polaidl s jn g 1S o
Olyad sl pold @lylad b Sy opl pioen (Y4VY
@ &S ol olyon o Cuiel g (pogad w4 bgype
Sy oMb @igs S pBd Sy yd (seges GSTS U
S 38 3B 5 eler) Gl (VYT Tl il aalss
e sl el e)liel ane; il
b edls jluel (Banses b glaal o)k 5l (us1y
b (iS5 dgus sl 58 3)90 oloj Lel cmd oo o34l
Calils 5 cublas (VoYY o) tm o il 5 1,
@S wl are b 8 (G pblms) b
20,8 5 aS (60,50 10 Lol el o S (6L s
b awslh 1) 08 glaedhy Blo slols bbb byl
y cwslgd s> cpl plosl ojlel (Sob 0205 0 (Ste (5)9lid
T Gl S)LSe 02255 53 S 2 1 a3 08
sala)h8 3)90 53 (VoY S 5 15550,Y) 3500 0o
by byl (8 5k 5l 48 casl ppl pre Gille 55 Miadgn
Jrate ;005 @ il 1) )00 Lesdis aS01 (94
ol 5Smn 9 Sl M) Ll s 5] 45 A8 e
2 AVVY (Slae) 398 Sbul (Seis Jlee St
b SPB sl Wl e 38 (ages (o )lulue
28T g Sy pae S Bl e 9l (clapitan 5
Sl s oses LIS 0 Sk oy sl
390 3 (YVY Flugw) djlate 180 @ 1) ol opdy
(S 9k 02255 aaSed 3,5 o)Ll Bl o0 o (153 03
Cosl oS 45 2515 5l5 38 petepes (SeSe gl S 4
o spleile I gl (olye alude Hlsle
5 SlreSe bl @ e g Ml guer (eges
23 090 (VoVY 8 0)58 5 ax)Ble) 355 (6 S et
& @ Ol Gl pmle dles 5155 6l &S
(YOG 5 ) 2)5 3929 (655 pe2e
» Sk ooy gl apille IS gy
390 Al b il 8 o) cpl ) el g)llus
ol 5 loy; oyl cusl w8 15 oLl
YL el 15l (oolatdl wlgo Lol |zl 4y bgy o

313,15 15T 50l 2wl g gl slaSig pd sl
(o )S ) (2908 iR (8 )Ml i Al 8 Jo o5y
(Boleilo ballasls (olyglie) yus blpie (V:-¥
(g Gyl gz lpjg) Cledl (Bus i)y
e qoges loolsy) oledbl o BaSeslizal
2 Gl mre dlse [(ogee Ui Ghlules
wlide 5 o) i (gogas (i 5 les 5> gl
(YA

Sasly o (Sob 0po0) &Sl 4 dog b aimen
sl lai p (Ssb oy Ghpds 3)90 5> Clikdod ol
DSy sl i) cpl )3 g Cunl gl 559l Sy
o 5,55 2 45T) Ldlaie oo 4 s aiile ilisee (5 )5d
)3 ,55) o0 g )40l 58 ks (Lol 5 Aol
S 938 Sl e Jelos nd sla)luin
Shoslial g (hpd a)lSy e (ol S )8,
g =l 3985 (B (i )Sdas (i) )9l
(S «5)S3l) osly aslil ks (laulpd Joges
Ml b 4l (opdy awmlie 5 cpdy loxie
s byl Wl pae il Sy gledgw  wllla]
pie g Clyde hid) (ol @)l snenls,
pis 9 (Sob 0355 sl Lhndy  Caio oS)lis
Cebll) aiby cwls Jao )b pldnd es)lie
g (g piag coolatall 50l Cspus s lisabol
b (Cakll o oLl b blsyl ()5l Goome wudS
Wile (S55IeiSS ale)) bame g (lojlo gl g2l
Colls 5l lojle wid S g)Bjle 5 (diadgu
Coles wle oo o olpte Coles 5 slojlo 5,50k
(B35l Cosd pie g o)bs Sy LSoLT g
1) Dlos,S oy |y ales ) 50 250 clatlle
VVF Qo San g g0y95 V- VY

sl Al aiej cpl )3 29290 latll 51 500 g4
Wl plapille Jold ((Ssh 0po0) cunle 4 by
gloal aile (Ssl 0,065 Sl Sy 5505 9 Grdislide
b ailhe dw )l (6l wlide ol o g (21,5 yo
S0 ol Sldes lg 9 (gilwepdd 5 o5l
Spae g o5 GS|5 cudsl €iS plgiee g phipbie
Sk oo b hdye Slubre 5 iluoydd mlio VL
(YVE ) 8 o 2g0me |y ] s pdy e ogee

4. Sousa
5. Chatterjee & Qureshi
6. Liuetal

1. Norbu et al
2. Anis
3. Larikova et al



AR e (PGS iU &ololes 4> L,{?b 0350 ) ‘5)912'3 d)ﬁf)\S{ dLmu.Jb U,L»L.w :Ol)lg.o.m 9 u’l“"));

s die 4 (Ssb oo caSed ol 938l il
5l b sl 5San & Byl 5 5 petopt olyeS
ot (o905 Slaplojle | gyl (5lye Al
398 SpS el 5 SheS> gl 4 e g il
(Y VY dogu)
ol xS & by dge catlle BT gy
5929 9 OlgliaysS At (cages (50 (5)lules )3 gl
$)95 9 2LaBl )95 ol p g3 adllas )5 (VYY)
5 b Jelos «sysld 5l oolatl 5 (Bpdy 42l
o5 )lhles 53 (Sob 0235 (opd p Se 0k)bjl
SISl Cans o] Jlas 4 .l> 1,8 an g 3590 |y (eges
basgs Sljao5 (995wl (BT (hjgel (26 co Loy
035,135 olge 5l lnog,S 531,31 155 Lelazal Sis 5 Lo ls
03l Wlgises (5)5l8 ol gl S5 & (izmen it
9 99 (eges ohlulus ) Slusl (hgn 5 (oolil S
oiod «5yskd b s )8y (bl slac ke
SR ke Dy90 g ed cpiSuls (e wd)l ol ylulus
i) peges (i3 s & sl cpl el s
I Sty 1) ygld g8 a5 W) 1y @lil al g8
g kel i (el (336 ) (g )lulus Sledbl (gla ol
Cunl (dno Gy ol S s ) @S (Sl (955l
S Sloj b &S 1S Lo olus] oges ylulus S
&y Slazel Ll 5all i (gl 955 03lizuls ge (g5l
Sl 0285 (6)gld Sl oolisl & (gls g 258 ilS SIS
L auslie )3 g Casl 5)lul 355 adgl el )3y Bl
Sip &S0 ke eges )lhle oS )b ple
Sloas )3 1) (g)sld op el Ll o> g Mies Fowle
Geod 1y Wl b ppsmlegil o (syg0,00 b S pleal g5
@ B (Ssh 0y gl (Same onlply cpl S
wr p peges hlules i3 gl sl cosis
S diej opl 40 58 Sl slacudgiote g b ylie
ol 5> (Sshopen; I oolitel wre sy ille Sl
b8y e 12l pl ol sl Conl (ogas iy
Scudgie b (oages idu badles «leMbl (55l3
Sloladl 5l golaws D3 g pae dx b Ailgs danlge S5l
Coley &l (Sel ale) ) (il Jlomd diej
ool Je> sl I clblis iy L5 opld
w25 o el g 29l b ojylee dinej )3 el
23 359 08 g Jlo KBS bl o)) e
Ol )3 Cdlid (gly (Sob o) )9l wien
(il Scadlye (o) cd o caby alenl (g

Sl (S5 02255 St )45 9 Wy 4 by
A ICS( 2% & SR I C ORI KV 2% 4 ST ORI L))
oS y8 Jo15 ) Cuglio Jols dinej cnl 13 e (Slojl
o9 S 3 sl yale (LSS A8 g yoss pl 53
il Sy oo (Ssh 0255 (5)9ld sz Cunle s
d9eaS Jd3 4y 0gill jgboas &5 a8 bl o 2 dy sl )
S ol (VY deg) cl (y900 o)l
Ohis 4 baye Jlue Jold o5 cwsl (28 b ille
s 3body sl pas ¢ (Soly 005 (659l (S ) yde
CodsS g odly Cudal y pogad oy 2590 53 SIS
BB Seb 0poo) oyllas g Olyyhe lasd sl el Lyl
070) a0 Cusl Gl (s lp S e S
ok 0295 (5)9ld el inds bl I K03 (S Sk
oo 3550 Cannl 00 Dbl Jlo 0je 40 (10558 ped B
02255 (53918 bawgs 0l clayg) (gpmlogi] aiyl S0
Tome e Gl Glaebl (gl jete o)lla 4 (Sl
olad 4 b &S (g3)lse ofugh (gylulus slaonyy
(YoFF (ohlen g Badbl) syl 5L syl (glad,s
ol digoj cpl 50 il 51K (SO 50 (65wl
(S 9k 03] 6)9ld jl o3 ealatul pas LY 51 (S
oS palais (Y- VY lusges) ol (ol (5o il s
sl Joallygiwd (g lnlus o)lubluol saiiS pudas slasly 4
Sl 3 puples Gaag, L odal) » 1) oL
VTV Lusl) 160,55 @l e Jluomd g ol
9 8 Bl mre sl 2550 5)lSen bl
0255 539l gurme plidl sl sl (5y5ld ol cunle
Ao a5y 55 8 e o] 3> S5l
O ol bl Gl el oY e plo g ploplus
2 S ok oy (6)gld I ealiul sl Joally s g (ylg8
(S9n) 235 515 33l 2)90 HL (o plus 5 (5 lulas
(Sl Hlate I L(VAYY ( Slige Y-YF (ST YY)
P ke s bodiiS pulal g 0 bl B aiS pulas
@lhlee le Plue (Sp (prpbjle g edas
e bbb oy )lSer )b )50y slalyd
0y25) Jlo 6 X515 (laiy dnela g (6l la oS
9 ptusw plo b (Sob opon (iloan,lS 5 Sob
035 ) {VVY uanlnl) Cosl pre Jlom 515 (slaai] 8
S Ssk 0y @)lSer Sl (egas iSu (g)lulus
duwhe o )3 inleS Cuwl 55l sl s> i
IS ilosl oyls dgmg (Jxd Jliond sbapiiupw < Jgd
ol olyen 4 gax sanie Slubw cbplaw



Gilwosly M Jgd laglojls > ol cadie
ol pis g (i (Sl Ll b 3l jslaieay
2 Oeorend Dy (6)5ld 3,8 s L eolatwl 3)lge !
0 255 (89U 5l ool (g%e 3)90 )3 (9> ()Ml
0959 (S50 eSOy b isu b ladilais den j3  Sely
S o bl a5 3050 ol 515500 (S )
5 JyiS aile (Slegbge 4 d8Me pas ol 0 lais
s 4 g lole | sy bwy (Jed Copde Do
S 6y5ld el Sipdy S oo JLid 1) 355 Sl
ormee Yool Giagh bl noggeme
Vs g8 @ ol 1) die) cl 3 39290 L
2,8 Olgie

oyt 9 Olle wogn Copte elainl Slosd ¢ bjgel
(@595 0 2959 die; pl O (IS Lol 055 o 00laiu]
bl bawgi (Hg> (Jlo @lie S50 Co e g 21000 @3
San ol ) 3 sl o35lo 3L okt > g i
Wgej 3 (Hg3 lyyie (390 a8l 4 bgpe OMSLe sl
adlo GBlad cupie 9 S s lblus (il Jluswd
S ol (ages Closd (B Cdlis pas adl (ages
So 92 pas «dgd Jloygel 50 Copte IS psrde
Gaold Lisw cpl g)lule plaaw d SleMbl oL
9 l99So)Y) djlecse gpgy JSde bl (Sob ope;
@ bgye dinj cnl 3 53 wre pReoR (VT e
0355 el 4l (YY) e 5 S
a9 55l 0® 290 )3 SIS B e el )3 Ll

090 (Wi (6 yllwa 13 oy oy il L) Jous

gl jl slages

snd pluls laas

adlge oille ol

S92 (VoY) 95025 9 OlslaysS
(V+7Y) el 5 (Sdgguw (V+Y)

(5 Pamg Sk Sling a5 il ydd Gloptuge

5 Sl FoVF ) Kan 4 5501
.(T -Y¥ ‘QI)KAA

s (651455 9 (s 4 bgrye (VL slads o ssleodly

wsloyj anie Gl

.(Y~\ﬁ oo g ‘535)\:2J|)

ol )3 e S 031l ol gl

9 758) (0hBen 5 0315 (255)
VY oo Ko

Copde g L5'>l)]° ‘Jlgd «Sy dl):' QLa..aD'G.» O]J.b'.é

(yKad 5 ) (VY el )

(f- oy GBS Can b g3 S lilas
(V37 uanl o) Silwoysd (S kS s pjhp ks
.5 T a s Ls ¢
XYY o)San 5 oESS) 95 QS8 isel 4 sl e pae
(V7Y el Kon 5 0305 (a5) Solulas Ml (gl ysld 155 b ol > (AL
5 (VYY) pobis 9 g, (Y- YF 0 35T) i gy S
(YY) oy Kan g Ly G oy g )il slailly
O 2 Oy 9 sl sl il
(FoFY L) (VoYY o 5 ) e
Copde dg0 9 J S A5ke Slegdge 4 8Me pas
(VYY) Sy adle Jds & (g Clolie | iy lawes (Jsd
asud Sinyd Casglio
(F-11) S 3 ol onla5m g (coled 3y90 y3 il luas
: 9

9 slaglojls

(Y08 s )

OIS e sleiel pas

(V7)) oS o

Aoyl b s 5l 56 slacsygles ply 53 Canglio
o9 Sy )38 el g ol

9 Sy VeV +) ohlan 5 9l8 (63
(Y-¥F) olylen

g coles

Lyl e b <y coles
SheS s
e




YYY

e (PGS iU &ololes 4> u{%l’ 0350 ) ‘_;)912'3 J)S)K;. dLmu.Jb ‘_;,L»Lw :Ol)lg.o.m5 U:qub)f

e 51 elaiges 215 _plulis (glaS ailge il sl
ot Y YY) o Ko g 159351
’ B Oyl g lyyie ylasd
(VYY) Kad g posll) (¥+1
aS (VoV+) o), Ken wolS g
[Cad ( ),u) 9 9L & udﬁﬁ dme;S)Js ) oo iy
(VY ST) (Y 208) e8] :
(VY ol ) YA ) en 5 o0 oMbl 55 wlo o [Sida
VVY ol ) (Yo VA (o)) 9 52) wobad] gl anja 58l
(YA oy e 5 09) (Yo VY yus]) Cagol 5 pogad w4 by yo Ol s oA @i JS b
> Jbo Cuoydlb leMbl 0,8 délsl 4 Sl Jlas]
(WA o fSen 5 5] » b Cuy o3 Ll s
Sl
& gylules 2B ¢ b, iS5 ool Jless|
PRYSHIT .d)“.. P)t{)%ul’?.d uiuff ...,.J
S8t b g (B oot bl gabdil J
ool 5 colS Ko K¥-YY (ol ) s
(F-¥Y) Sgs (V+)A e
ool 5 colS Ko ¥-YY (ol ) '
(A 2S5 aygus Sl 5l 390 Gloj ol
e o) (¥ VY luogao Y'Y ( Ll3g5) O 9 silwopd 5 05l il Jolis) (s iy wlide IR
¥ e Ml Sz Ca e 3 dins 5 ((slles O e
YY) oSy SR
(Y-¥Y) jesSy Sl g ) ol Cule 4 byrye gla il
SBAS S 5 dad o slonl selgd 4 oliws A o, S5 03>
(£18) en 5o 90 25 Aok oy gl aelo sk e s Sy s Sk 25
gloal JSSgp yuii L ablio ol > ol
VY ssy) Gillow Bls (gly ojlal pac by a5 codlas
(V)R) ohlSan 5 5 (VYY) 19sS,Y ol ©Molas g Sllos (s pdibicuiS (82440 3)
dasxo g (¢39,d1) (YT coudl ol
e ”(\;.)\i o) S &l 9 BB 50 ) (Boi> IS
) sl sl 5l phlules 5 o plas G155 .
AVYF (Slage) Sadbgn (sladld)ly3
Loubgn
Il | giw  SelB gy > Seld cla yills
(7Y g 5 VoY ) Gollles tw (S9 clapiums ) 9B s il
ols,l,8 (4l
(555 5 42 Blz) (VoY dugus) Ao S5 Lo b (pgumeds pas Jd> 4 SleS> Ll
(v-vv oses Sy S il
(ARSI PEESS)
Al JL3lo b (g pis > & (S el Jil> o .
' s e @by
(Vo3 ((oys8 g )bl oo gt K3 (e
Clis Ly ool Ao )5S sl 35 ot g pe 395
(£ sl)Sem 5 5] sl g gy OIS Ly S yete gy 295
cledb gl
9 92039 ¥ oYV 5T) (V-7 L) .
(YWY o pologs o
4 byye claily
Sl Blss el ol 5 Sl
S yel) (VoY oy ) Son g yiowo! 5 5
1) b 9 ) (1o 8Y) S S o OB dinddnng
Y4
O )San g ydiamsl) (Yo V¥ ¢5T)

(T IS gl) (Y- Y-

by S g 6yl ool b il il s




YY¥

5 gy (V1) oo 5 ,585)
(VoVY) o1)Ka g1y o (YoVV) Lole

5 s pbes g (Hlulus o jlulinl dgg pas by plogl
ot 3,8es 5l bl (s 39250 slo S8
s lulisl STy coplel pa Sy ko
Sl

(V¥Y) o) Sen g 5>

sl olls 3 3250 (gylhlus sladlulinl Jlas!
el Sl ol 5 g 5 15 4 505550

(Vo3Y) oh)Sa g 1565,,Y

A eS8 (il b slbail 4 by pe (slacydgioes
el 5kl o g3 el clis e Lages
o ol g 9l b ojske atsej )3 Mol

Cadlad (g5 ) yho qoms yg 5

g 03lj (29S NVY (), Se 5 1)
‘Ol)l&m 9 l”ﬁi)\/) .(Y~Y\ o Kar
(veyy

Sazud diaej 5> (Jgd Ol jhe de aBl b ladd
J5S egylilus (gjlw

(Vo3Y) oh)Sa g 1595,,Y

adle Blass Cy pdo die ) (o> Olyyie (391 sl
[Tt

(FMVghlSan 5 S9z)

adlais don )3 (Sl 0 (5)gld jl edliul (SSeS>
2988 S5y (g ot b

(Vo¥Ve o)) San g S gp)

on Sk g Saber (4lsd [ Slojls (Sinlen
(PP S '_dlmola)'blic,‘]p calisee gla yisu

sbaglejle 4 by clagill
(sl 5 (slanl) (g

(Vo¥Y) S5 (Vo 7Y (ISSTS)

LBl g (L3 glagyglid b pleol il
s e b 3Lkl 5 (L8 (g)lulus sla)l38lp 5

e (Y TF o55T) (1) ()
) L;e::.,.;)) ,(X‘~X‘\~ (u__slii:]l) .(\’~\’\‘)
.(\\‘~\ By Jf

O GKed (gHylulus piuwsST ) (o) Ken <ol
O 9 okad ple o ohlulus (ol plus drosiS o

9> (Slrduge
el w3l oVl oS o s Sl
T I ot
(¥-¥¥ 1) 5 Gollus SleMbl BaS x555 ¢ BaiisS el

(I3dle s o5 s2gb

5005 (2eS NVY (), Ko 5 1)
{Fo7) ) San

B olad ¢Sl pas

(TR ohlSon 5 Kl

Sk oxes) Gty sl eSSl il ladlasly (Lo
oM il s & gl

L yuiS o 4] 5yt L oleds b
(£ 5 3) SbygaS @ ol oS 9:;9. 05 Jgede
] S
(T Va5 S'55) G855 by ol b sygld ol (2,5 55k
MRLED) 9 9% N
s S

5 03l) osS VYY (ylan 5 1,0)

L) o S (65l by )3 Gt S €5 like pas

(ToVY oy Kan

(P92 oS3 glgl (F35uS 4 g

5 &)k (gySan culld
(nl.é.)l

e §l Slaiges osd gl glnss ailye il sle
S gl) (Vo ooy Kon g i) b Jlges Jp S € eopas gladl cdp jlas
o M Sl
(YNl omagiaaliy clallas ale oS,
WBLE) (VTN o Kan g ,508)
; ° 55 Ls cly o sl As
(6-11) ol 5 ) Y- sk 0295 9l sl 2) 529
(VN i Kins) ISl el s byl 51 5)luliel Sg3g pis
HEVOSEL 23 DA LN
5 g OhSen o ls) . B
lules glas bl b sllasl 5 > G5
(Y+VF) oSan G il Gl ST Sl sg0 2 SIS
5 5515) (Vo YE (oo 5 5530T) o3 sl 95 s g oy Ciliseo ke
(Fo¥Y o) Ken el b el il
— - — - b ()l
‘w:jl) .(\'~\'\° ‘Ol)lfw,m 9 lfpu) 9 o> g L&j?; Ql)l.x.gluo uLA aliss L;Lm)l.bl:.wl Lmb)\.\il;‘.w\ - alis "
(vevy oo plus




YYod e (PGS iU &ololes 4> L,{?b 0350 ) ‘_5)912'3 LS);)KJ. dLmu.Jb ‘_;’Ldl».u) :Ol)lg.o.m 9 G:qub)f

o 5| elaisas snd plulis claas ailge Uil sl
(F-7+) oS 5 piiosd Sl B amddnmwgs 5 B aS ool he i ciglas
o plesl o gl g slazel g codlas
Obwplus 5 BaS okl @)lgo g sl s
(Y¥F (o)lSan o EgbT) (Y- V¥ (:51) oo oy S e 5 5
: o il
(Y~\°\ (J)lfw.m?u,»” — — — _ EBJ) IR 9
ohlles o BaiSeslitl @)les 5 iils o lads
P e b
Olgisds pdye dole BasSoslainl S il ylad
Ay sy bl
Olsie b QS Aukes 5 15 aiio 08 &jloe 5 231
(Y+7Y) 99229 5 lglassS Ay S yd bl
oS eoliiwl ©)lgs g il
4 byye slogslle

—pdyo o Jlo S aS ookl 05 sl lais
Olble plyiedr )il slasles 5 Slulre ol
P oS s

(VoY) 55 5 OlsbasS (V- VY 51)

I9 e i (SHI8 sl lais

A9 sbglejls 155

(YYF (oo 5 55001)

Gloodsly oo pndi (gl (gled > glsd 4 S
So9kd ol oyl

(Y3Y) 229 53

S50y sl ahls oauaib g > i Sl
e S35 > Sanlenl 4 yvio

ks g gl il

(Y=3Y) 9929 9 lolaysS

5 Ml g (Lo 1S5 b (9l ol p Kol pas
oges obules 3 Gl Gign

Sl (s S5 il

Ol 5 BaS ookl

D9y Bk 3l (Ssk oy aile g slagsslé b
S paiges degeen) &S (J9Lad by (55 Aiged
Hlol a8 s Ol 09,5 slael lgieds ! jlrcdan

R e TR

Eoles ML

Slaprep | Sl il oo
/s 5 ¥ Jlo Ve 5 s
LoV Y A Jloy- by OB aile
VAR ¥ Jlo¥e 5l Lt
yAYAS Y 25| gl )8
’ ’ U: s '“
A 5 W 155
QAR 5 oo Ui 035 s
AYA Y &Ml dusga po
(RO
YALZ 4 ¥ oSl alecim e N
)
ng 1 polis IS
VAT S ¥ St (69l ol

5 6 bye yolate 4 i (g5 A I imgly cnl 5
5 Cawl 0 odliiwl o L;sL»Lw dl.m.\f C«.n.o.as‘ O

lio (58 b lanl o5 as ST Gl v oSl

ol v9)
Slyipon 0je> )3 xS e Jhie I Giagh
ORRR B9y ohmgdy adudd Jlai g 3> )15 630,18
o imggy 005 5> Bun Jlas I g Conl aisel g
oolel 2 epiagdy (S pisa )b s Sl
elolis 8,5t cadlie deme Judoo 5,505,
eyl b i (oS GBS 53 AD (gl 5 ()5S
3B > g a4 w0jex cpl oS L8 N0 ]
@l ol g oad 6Ny end plulis slaadlse
oy a5 Jiesd gy 5l eolaw! b Lo 9 A 431
90> bilyy o g Jelse spipsl g 38,80
(5B ANP 59, 5 oslanwl b s Lol o as asls
0l hg) 1 el b (g5 luglie 5l an
2l ol e g el dlre (ISL s
sl sl B as esls )3 ANP (cla e ile yysm
OB 51,8 V0 olaw Limek opl jo Nad Jeols
5 H9d )lules 3 paasie (5,8 g bl Jold)
Ll oWl 18T L (ylulas o5 (508 5 bl




2251*%%3@%3@... @ x? ) e

D

i

_—
Copa BTOX

Ba

ot

xl z - .. .
g S S P Jge b il
o FoPoys g Y 0pd N 0y (29) duglie L slo

= ! ! i
Lz = M ”,u”]

] O yguody i
S8 Jroed SUST gla 3y b ¥ Jga
$36 Pl b Jolee e
(0,0,0.25) . 6 o
(0,0.25,0.5) 3 o i
(0.25,0.5,0.75) v gt 5
(05,0.75,1) ¥ sy il
(0.75,1,1) A 35 ks 58

ol e bLIl bl gilwdle s
Sl prelie H Gl |y ol g 03,8 Jloyi 1) 0nSike
(V) 5 (%) sloddarly 5l osslcumsay e (3,8 52Vl

g oo 0dlaul
Eii E :_;l' m :_;l' U :_;l' " " " (5;) abay|
Hi’}' = ? - (T’T’T) - U f}"m ij' t i}') ”
bl o Candty ¥ daly i1 &S
r = max, .., {Ef’zlu :}} (V) k]

asleo 31 any {(T¢) U ylme JolS Ll o ilo dgusloxs

Sledaly 4 a g b o5l JS bulg)y e yle YU sla g yilo
el cunda (1) 5 (A)

r= lim (H'@GH* @ .. HY) L)
o ()

Cal  Ojgods 3B e ol alpy a0 S

t. = (! fomt,u _r.J
Mbu 2) Cogod g Cuwl T E.:'J E.:" t]
P90

[15] = Hy x (1—H )™ () dal,
[mE] = H, x(I—H_ )™ (V)da),

[] = Ho x G—H O™ (1))

ol b ol B aedul (oMW wlile gilwssld gly
ool (o 0 OIS dd my ey e b

il ¥ g g8 4 g lapadls

a0 0 O, b Jolre Sl (65U dlacl Y Jgus

e Caodl o buwgie Cuonll ot

ool o Coanll
R YR A A

(+ e e IYO) ) ) ) )
(+ /v (+/vo (/o (+/vo

53 (61915 (5 5 o (306 il il ey

OB 33 oD muesd & pad p8 10 b il (51 Ojqoa

G dde Cygods s s oBWd gy cpl jd b asbyy

36 550l Vsl 3l oozl b g 0 e (1, M, U) (e
105 Aol 8 13 0B

¥l ¥m Xu

YET n'n (1) aad,
Cuwd 4 pdlae 8 15 o800 (2518 muos 5l s ol
Sl ooy 9 damie sla by, b Sl ol
i3 sl o3l (a5l (50515 392y il
b9 3l oRmgk cnl g cusl (e (556 Dl (S0l

245 odlazwl saidly

Fave = (L.M.U) (V) e
(V) el
g _ LAMtU o, L+IM1U g _ L+aM+l
m=" g ;xm— A Fxm_T
(¥) e,

Crisp number = Z* = max (x} . x2 00X 31 00)

Sl polie o 5B g cuslio bgy bl I
A5 CBS i )3 +IY eos wili] lapn] L2

S5 Jhoyd Wiy
oo 2 jlime (635,80 e b A atlgs Bamazuly
S 8,5 L 5> cly ey L ¥ Jeds ooliwl b 1)
w5 s 5k gl 510 ably 3b o 4

D90



Yyy e (PGS iU &ololes 4> L,{?b 0350 ) ‘5)912'3 d)ﬁf)\ﬁg dLmu.Jb ‘_;,L»L.w :Ol)lg.o.m 9 G:qub)f

lefuuzy =

ail o cae (NRM) aSs by 4885 i 3
b 098 dpwbre siliol (35 LL (NRM) oS3 L,
b g 03)8 Hlaidye i bily) 1 olgiee by
el olie & oy, s 3,8 s i 1y Lzl LB Lasly,
NRM 5 sl 538, skl jlade 51 T Luple o
by, bl jlade dpwlxe (cly ai anles o3l iules
Cowds T s yilo 0 (g3l polie Sl conl S
&S oydlie olod b pund ailbin] ud aSSTjlan L]
2 el daly ol m 0ad jhio 2l il I 5SS
3B 0jy SygS dbxe I an 9l ces 4)S LS
by e 9 03,5 il 1) s 25 Jseb s
Aigad o0

I+2m+u

Wepizp = 1 (\&) 4]4;])

Joad Las! soaddze g slal siucaglyl ¢l cales
oy glaz > A jlatel b (295 Sluslio g (56 ANP 3

) 045 du.s)f

o953 AL
el g Slodl (g 5l Sl oy 4 (2955wl
g Yl ol jolate cpl 4 5 Canl o odlatwl lgizes
A 9590 b laye &S )5S (2)6 g (JE1 laiagg
VEY B ¥R g (oodhe YoV b VoA el alols
allas b pgw pB )3 i8S )13 gy 3y90 (oo (5
P)LP de)a 3D 9 BAS u’.sL.uLu» dg>g0 dljh.\f dg>90 ul».)‘
oobol 583 93 53 (658 aks ploul b a0 sl yy (Lo
slp polie (5l Sl g o) nl 3 S il
aloyo ol > IV oo il (85 Jai )3 g bl Jle
O S5 ol b WLl L g i Jalee § Sy
cCal 0 03 i (6, 5bse 3l am D350 sla ills (265!

[[u—i)—I—(m—lj) abayl,
3 +1 o%)

oS o Hy yH Hy g gy o | ladlal, ol 5
ol s ey 4 ]y ol byl 4 s NEN L sl
S5 H il lie (658 sluel (oYL sse g (Sbo sue
USRI
(V) 5 (1)) oy b (sellao 1,55 e 5 S dslono
Solo M adls 5gd e dmslxe Cf 5 M adld 5
3 plT gt ggemme Sl Cf padli g pl 1 jlaw ggoone
M905 Jelo g s 3 (sl ol (T) JolS SBLs)] o 5ile
ool 36 Sz g iy Bl g I B 00d (a3 la Y 4 Sl

eeplos 15] ya (el ] o Cand 4,CJ o Tl ookl b oS

sl
o -
D= [DE)?!}C]_ = Z T'li (\Y) 4.143‘)
=1 .
sl
. -
R= [Ri)lx” = ZTii (\7) dal,
=1
41wm

9(ﬁl+ﬁi)udﬁ$uc‘ﬂ""°‘o‘}¢ﬁd-\&=\bp
Sl b pasuie (ﬁi_ﬁi ) bjlee o b,
S g IS5 dogye e aily Dim R >0
sl g5l abgyye jlas 2L D,—R, <0
Sorcfea) spifly oS cas=TEHA] o
Jobs Jole o sl it Jole < M+ Lo 450
() asnn Jolge ol b gyt
S L S e = T
oo aily, TE— i 20 g0 o)
g noaik 71— AJ <0 g1 is g,
(oo i
oasls Jlde YLy saddwlbre pilie 4 g b
oLs imen 5 e Iy 1, TE— @) T+ df
b g 9 e Cony olal dlxﬁl_ﬁi 9ﬁi+ﬁi

Dgd o 21 5B VY aaly 5l edlatl



05075 (S y3k8 (655,55 4 sl il
o5 w6 b o Sob

sl A
Sy g ]l

Sl 2 4o
)

5&&/’ )3».,@5[.&4

L g less

S3kd Esly poe

sl Sl
Conlo 4 by o

99 S5k o)
»olul S
Lg)‘.).gho
S s S

oAb &2 598

ozl S
3l

bl edlas
ko,

Qedigr glaols I3

B

T
1 T I
sele el b et
alfar bgrre szl 4 by e Conlo 4y
5 o8 5 oFans sy (5 sl
OB s deugs Shls s
eial s 159,92
e Sl g ol Al g edusmn
I |o.\gl.m:> &‘9“ | 2 AT,
b sl o ltel Oyl g Lidlo & )f 6"':5
Sl poe [T IS0 solizl o
[EXPIRY bov Slosles i )lsS B2 9 29
ool YL
slo il Sl |
4 ‘Iaff - ujw L}‘Jl’ > o0 “j))"
5o sleilejles | ol sl
il | e slajls g5
leo! N oolaiwl b.;l.;)Uol
P 5 .Lu.'.jl .

— ] ol el ATt
Srdy ol Lo b5
Pl o)ge 0 lie

(oges N2
o — il St
| W09 20 9
2 50 golaiidl
6)5]95

PP S Gyl 3 (Sob 0 (559U (605 B Gl (e oL USS

YYA

2ad oo LS (658 (A3 pgd 593 )3 |y b (o 51 Su pa (656 (63 5 (51 p2lie B Jo>

P93 ¥, Ble sl 55 (3 5 oMl b b ad L (5 S JLE .0 Jgsa

31! <5 uAiL-" .
< U M [ L
456 -Iv¥ /Ay <IVA -lay Silwodly il anie il
KW -IvY /A0 <A -[00 &y9ld Eobi pas
b <Yy AT <Y «lo- Nib 3 Cusglie
K% <Y QAW [A- «lod I9o e s W)l lpde b ey coles
s VA -1AA <IAY -1OA ol &8 0555 5 Lol Lolse
s <IVA NAYS <IAY -1OA ok @js JS 5>
136 <IN -/AA <A N 3lbg cglosl
s Iy - -Iv0 -fo¥ (52345 533 b3, CublB 5 bl




AR

e (PGS iU &ololes 4> é?‘l’ 0350 ) ‘_5)912'3 J)S)K;. dLmu.Jb ‘_;’Ldl».u) :Ol)lg.o.m5 U:qub)f

) 31t ©ib Sl L
(e . o=sls
<Py M L
156 IYA <A <IAY i Sadioh sldly)l)3
b <I¥b -IAA -IAe -JoA B8 ye5
256 NG <Ay IV NN Goluls Blgw cotal oyl
a6 Ay Ve Ve Ivo o3 ksl Copabad pite b (g jlon sl
a8k -Ivs - “IA- <[oA (elinl e o eliml) (P o lojls & bgye sl jills
a6 Ay NAVS Ve <IVA plesl 5 6, 5ke s Son s
2456 <IYA - [A- <JAY il I Spg0 53 sy Liolojl
K% -Iva <[AA <JAY <[oA Ol @)lees 9 Ll
a6 <JAY NAVS - IAD N o3 sbalosb oyl B S oalinul & lan g il
a6 -IvE A <IVA -/o0 s g ol ills
a3k -Ivs [AA <IVA -Joy Sl Lo i il
a3k /A AW < 1AD N 0559 2l 9 S e SYsb 3 g odmmy sl Soye
236 -Ivs - <IA- <[oA Mol Y 45 g S
K%y N +[aA <A oI5 Oy ol @l cylld v (39 Sy
" JAY \ies A 5 938 5 (o908 Molde b Jlo o y3)l55 5 B asSeslil SleMbl slajls g5
) Ja ey
b I -[aA ARy -ISA gl 2 2 LBl By 5 QS 5 oSl 4 15T

9 bylee sl Jiews ST (silwosly 4 isu ol s
Cud & oo 5l ie) Glmgh laadls g lojlae it
A Al (o,\AT

il pifl g OISH A gy Gy
o9oe U5 Slblue 53 (Sob 0y (659l (54
Sl 45

Ll ol gl bre sbal (551 Jiowd gl

Mol g1yl R 9 D pdlie Joso & Jgoa

Di-Ri Di+Ri (Ri)defuzzy (Di)etzzy Y4 Jhme pb Jole g5
oM .Y+ YY\$ YA C1 S g Sl sl il i858
c2 O oS3 5 (Sob 0285 Cumle & bpje slailly 35,56

Y XY ¥.00Y Y% &l
A - .- N, c3 B Lndnng g S imrel) 4 by ye cla il 38,5
— YA 5,M0 YO¥A Yysv c4 clnlS s ffasodlinl 4 byye sl illy st
oA A% ‘.. ¥55 c5 o508 G5 5l Cople &y bgye cla il 2oy

5 350 olise {DHR) (38l 413, ol 43565 1 (6505 sl
e 4z 2 K030 ks Canl s 53 a5 3590 ole S
alo b ity Jolo Jole of sl iy Ll DR
@ bop byl Golol cnly )b gl Jolss
)§ﬁ3 L1, JALJ O3y (C3) Qlf.\i.mbc\a»y 9 Olf)&.m)djl)l

5 OBl 4 by o il YU Joss b Gollas
x> Aiud Bbylae )18 ,50 (C3) o Samsdeny
O it e Sl Jale ol (R) g polie
Sl bl ol sl i s ole b 51 ols
Syl e 51 (CA) olylS g GBS oolizul 4 b yo



2 &S olaylae F S 45 45 39d oo Cgwine Jolre il Gy6 (D-R) (390 Yoy wbyly adlas 3y90 Joloe
onb 0 &S bl g cle s a8l e Y D-R 31 IS sbas amd o olis |y Jole ja (618,50
Wyl Jalre diis Situd (88] jgoe o )51 9098 0 Lo Cle yuxie S jusio (Al Cuto

&
1.000
D+R
(ot alasl) L )luzo (e 413905 .Y JSW
Bylkxo 5 551 Jioyd gl
ol 015 091 V' Jodo 13 bt b oy Al (slasline 5 (s pdo il g (6 )8 51 ond tso cpl
(Lol syl 115) R 9D palie ¥ Joso
Jele gy | DI-Ri | Di+Ri | (Ri)*®w» | (Di)®r s Jere
il | —ovo £YYY ¥y YYYA c11 iloosly g cdluyj ause
JCSWICHN IPRS A 54 AALY AAAE) C12 &yl Eshy pas
syl | - SA £,V0 VY YYEY C13 S yh Caoglia
o 2] e b s cules
JURUP I I Fyas ¥¥aq Y AQY C14
9 gl ys
JURVIN N EEESRLCY £,02A ¥, ¥yeoo C15 ool €88 w595 5 wlow Jolse
FICSRCHN RNV Ay AR ¥¥aa ca1 okd @i JS 8> (Shy
BN - 08 DAYA Y FF ¥yay c22 36 cgloal (Sg
St | AY. aYa- Y ¥AD LA c23 b3y bl g cudlis Sy
38,5 \,eYF 0,000 YYAD AARS) C24 Nadon slasly) B 35 Sty
38,5 BT 05V YYFY Y YSY C25 P s
NSyt | oeny FARN) ¥, ¥y ¥voF oxci EMsles Bl Coel (ypals
. Cazhad pae b g5k 5l
St |y VYA v¥5- YAV C32
Lol
. bolojls 4 b INFAN
[V YN £V ¥EAN vary c33 GRom R S o
(=il pd 5 =) (g
JURVP I BN ¢ Y¥Y- YEVA YYY C34 pleal g o) ke s S bl
phyb | =y £05Y YHYY YAYY C35 I g 3 (s iy ytlel
iyl [ —oAvY FAN YA Y AAY ca1 Ol Syl g il




Y

e (PGS iU &ololes 4> u{%l’ 0350 ) ‘_;)912'3 J)S)K;. dLmu.Jb ‘_;,L»Lw :Ol)lg.o.m5 U:qub)f

Jlegs | Di-Ri | Di+Ri | (Ri)®w | (Di)ehe s s
: 5155 S ealinl o 2315
st | oYy | sAN 223 ¥,\28 cap | TS hes o
Ay slaglejl
syl | =Ny £AY A AARY) Cc43 s 9 gl il
syl | —eova £ \E2 oYY C44 Sl s S s
. Vgl J148 g odumen  owl )
gl | —ena | osass Yo¥ar YoXve cs1 < ’b. 290 ;"”’S””
OBl 53 S e
syl | - ava £YA ¥ FAY YA-Y C52 Mol YU aiy a5 Soan
. Mg ol oo 9 )i
pisl | —enss | saav ¥.A%) Y.rso cs3 S T O o
o ol
S el Sl bl o5
ORI R £AFF ¥EYY XY C54 5 oges dolio b o sl )5S 5
o &y Oy
. e IS g iz il 4 48T
NI B 2 FAN YYAY Yor- C55 TS AR S
Soslg o > olal

Sils g5 sy il (ol sl o (g S
o 5 S 5 il 4y a5 SaSelizl e
5 Wl Jolss (shls cslo Jole 503 55 (65l o )3 (galuatl
ol 1y el 635,56 @pu8 (D-R) (so9es
e yito Sy pito bl Cto D-R 81 IS ooy 3 o
P4 29800 Cguire Jolao Bl (e ST 9 998 0 e
g e dia ditan (B jee (Vb 2 oS olajlas F S5

Coabd pae b (gl bl Jlme & ol 050,

Olen 5 SIS Jona 5 (5,353 oy i 31 (C32) o slid
s 3133082 (63b5 Jommr (523086 jue | (CAL) )8
i 3 5 3,90 Jole 36 5 558 e (DHR) 81 )by
ol il yiw Jole DR i 4o pn Ko ledy

bl Cplp )l pies Jalge plo b gyt Jolss Jole
L I) Jolss O il (C34) Plﬁ)l P &85k 46)&4).% <8

B Jgleo diin ditua 48] oo ol 3 &S Slaylize pledl 5 (68 5k ()0 Cubld )l adlllas 350 Jolos S50
1.500
o n * C21
1.000 %Gt ez
® C23
0.500
e C32
® C31
® C55 e
0.000 & C12 & 54 & C34
5|5 60 * €15 6.5 . $2851, 7.5
e Cl11
R o e caz
0.500 ® ¥ E33 o caa
& C13 & C35
* Ca1
-1.000
B,bxo 5 Je g0 Y USS

wlp y0) 0ud Jloy Syt ©pgons i Jied IS wlbls)l
Llgy Olpieds G (39500 mandl i o] o2 2
@l 2pS e 8 ANP o iloygn > Jelse 59y
e ol oad odby i p5 Jada 0 Uslpe cpljlas
dplne Jslia ()5l &5 ((2g) Slaslie 4 (2555l
a8 ol (ol odimd LS a8 dgy Ko oS L)l (e oS 0
Caol Jod b8 a3 2e) Sluwlie el culils L3

Sagkd 635,84 ol ancagyl pgw iy
Sl 495 (o908 HiSu (g)llue )3 (Sob 055
o9y bwgs il (658 ANP (3, (gjlwosly jolato 4
Cuwd & (295 Slulie ) 1) Gligl (L cwsin (0l
o slapgw 3 oligl cnl a1 J3 b e 9 00 03]
b g0 dmlne (50> g (y9590 o ilo pow ANP o]l
owrle emen 9b Jols 56 ANP Ll )



b lro (295 Slaglio A Jgao

C1 Cc2 C3 C4 C5
C1 (Vo) (LYY VYR VYY) (- YOV FAY e ATY) (Ve PAN AAY Y¥D) (- A-TA,0F80 00Y)
c2 (¥ FFOe YOA) (Vdoy) (- VA X0 SY0) (+YAes 05 Ve ANR) (- YO FADe VEY)
C3 (AR AR AREVY (V5X,0FY AYY) (Vo) (¥, FAX N -XF,0Y4) (LEYIY VALY YY)
c4 (- YPFee O AYY) (Ve MAYAYY £7) (+ YEY e YYYe FA) (Varo) (- 0V FA- ASY)
C5 (- FEFe AVYA YES) (VYFON, - PENA-A) A o REZLY (U SRR AR5} (Vo)
iy 5 )il Sl Sl jlness; o3 Sl A Jga
C11 C12 C13 Ci4 C15
C11 (Vo) (- ¥V SAY) | (OYARXERESES) | (LDFAEASANY) | (AT, F,00)
C12 | (-A-TOXEVYYTA) (Vday) (VEAYXAYYEAFY) | (LFAYYOYAY,00) | (1,0 QY AYAY B-Y)
C13 | (VM X2 YVA) | (+,YYe VAY . ¥-) (Vo) (+ YADe 08B AFY) | (. VAV ¥ Yoo SEY)
C14 | (X0 X5V AVY) | (4, YA X0 5Y) | (1,270, ¥4 ) (VoY) (+.YOAe XD 000)
C15 | (-FFFeANANEE) [ (e 0FFeY) | (LOBYY FAVYYSY) | (VA-TXADY X AVY) (Vo)
S 0y Cplo 4 by o oAy Sz 2g) Cluglie Y Jou>
C21 C22 Cc23 C24 C25
c21 (Vo) (+ AV £50,0Y) (VOAYY FY & £Y) (VYA AX AY) (CRV AR ARY)
C22 (+A¥20,01,4A) (Vo) (V¥ EXANY) (V00X S8 5Y) (- AY,¥50,00)
c23 (+ VB YA~ £Y) (Ve XVee ¥55) (Vo) (- FANNFAY) (- Ve Yo OF)
C24 | (-Y8Ver YOO 00) (+.VVE e YA £YY) (- DOV AV FY) (Vo) (+¥Vee Ve £Y0)
C25 | (+AFeQ000,V8) | (- SFFe YAFA,VE) | (VAYAYAVEXAY) | (V58 50V 5VY) (Vadey)
OE MRdarwgi g BRI 4 by Gl la)lre s (29) Slanlio V) Jos>
C31 C32 C33 C34 C35
C31 (Vo) (- VPAe Y5 52Y) (+F o Ve AY) (+:¥Ve YA £Y) (VFXAYIEY)
C32 (VEEYY VIV VYY) (Vo) (PN ARAARGY) (+ FFee AV YY) (¥,0,0%¥,00)
C33 (URL\VART YRR LY (+ DOV YOAN N OA) (o) (+¥Vee SY e AR) (AR ARV
C34 (VAVY SV Fav) (+ A-YN,0F00,00Y) (ARARFARRVY! (Vo) (V.Y vEEyea)
C35 (- ¥a¥e Y0 £Y0) (Y e YAY ¥) (- YFe ¥V FAY) (- ¥ Ve VF5e Y5Y) (Vo)
Ol2)8 9 QB S osliiwl &y by Gl g)bro 05 (29) Slulie Y Joua
C4l C42 C43 C44
c41 (Vray) (- £AY 20D YT) (1Y -4, YA ASY) (VVAN Y00 ¥YF)
c42 (- VFE - FYA FEY) (Vo) ((RZLR AL ALY (1, AY ) AVAY FAY)
C43 (+ ¥F ¥af e V5Y) (+¥¥Be VYoo Y5Y) (Vo) (N AR R ARENY
C44 (- F¥Vee AYee ATY) (+¥VVe BV ANY) (- DOVes AFVA YF) (Vdoy)




AR e (PGS iU &ololes 4> u{%l’ 0350 ) ‘_;)912'3 J)S)K;. dLmu.Jb ‘_;,L»Lw :Ob&.o.b 9 U:qub)f

WRPE i (5 Il Cadle ay by pe (Wl (6 lro s (295 Cluwlie NY Joua

C51 C52 C53 C54 C55
Cc51 () (LAY ALY ) (- A=Y Y5 (1, FVA AN (- F¥ee BADC 20)
C52 (- ¥0ee Yoo OF) () (- Y¥Fe Yoo ) (- Y3 e V) (- XV Y5 1Y)
C53 (+:0% AY,YY) (V,YYAX YYX,YY) (YeVeY) (£ AYAYNAY) (YO ,0A - AY)
C54 (+¥VAe OYFe A) (VYA FIVYFY) (+:0Yer YON,YY) (VeVe) (+.YOVe AVl AY)
C55 (A ARZRAYN (YV- F VY V) (1,0 F VYY) RZRRR AN ()
Lol & sl costy ) e oSk Jloyi 9 5L Oljgl amwlone
Al 2 G5B Gy (e 29800 (VAADDOFYFAY) o s (556 sl gwsin (pSile Ll P ol 5
S Sile g90300 3 aned Jlono o Jlas guotits (:S0leo | odid (ke 2 s 9 394800 dwloa VW JIA Jslax
Sygo & 556 0jg CL jlme (sl Jlio g & o wiin 039 U 998000 manl (uin SeSSle gg0me p ol
wydin s ey il Ly (66 iy g e 350 ol
(0.834,1.191,1.629) i

C1 gjlé oy = = (0.111,0.214,0409) iy » il Jloy ln g9 2980 silps 4
o (5306508 (5lay9 Egee (1 o CemedlS (536t
8 3y5 (o g0 alie Slles 55 laylne 45 (4 & Sl A Jgas 13 CL jlas slp Jlo olgis &) 09

o ol 05 03,51 VF g g (gt 13 (536 sl

(3.98,5.556,7.483)

il pj g0
Sy plxl pj Bk 4 536 Gjs 2 035 st Sl by sl sbojhow sladylys wtin 5 Solo 1
C1 gl o = (0.111,02140409) => C1 o & 25 Gy & &8 39850 dplone )luns udtins bl 0ad
0.111+2 % 0214 40.409 ol
= : =0.237
i s ot S
@l o8 25 om0 2l ol 35 Insles S = [(1.01) X (132,2246,3237)
by lp o ol 048 03)51 W Jga> p)loz (i 5 x (0.357,0492,0831) X (1.068,1.888,2.745)
S ooy Gl & 3B 09 2 il X (0.803,1.149,1.552)[5 = (0.834,1.191,1.629)
Cl‘_;jua..”.; ;5§=0.23? =:‘AU|L:J.J¢J;9 Slubrs opl 0,50 slojlaw (gl wlin )b a
0.237 0215 4l Gl W o> ped (g 0 @S &5 3,5 0 @50
023740113+ 0401+ 014940203 ol ol fgeme e Cawl osd odygl (glalaw
(B idle) kol gla)lre 551,08 5 556 ¢339 N F Jgo
) (sin (1Slee m s
. 1 ) -
. ([ _:;'!:1 ﬁz’_;l' l;” (W) it ol Sl Jer i
C1 PSS ARLIARA L] [CARRER AL 2N 3| LYYV <Y\
C2 (+ F\Yer OFF- VAA) (+,+ 00+, Y) WY AN
C3 (BAARAEAY (+ A% YYY e £59) B - XSy
C4 (+ DFA VY, Y) (£0 V¥ AV YOR) -, Y0
C5 (+ VYY), ¥V Y50) (+,V+¥e JAF YY) LYY < JA¥
1Ir
n m
2\
ji=1 (VAAD D05V, FAY)




g B ames wil)) 4 by e slo Ll I 0.363
Gy g Lyil gla il S 0.215
Il Cuple 4 by o lo il I 0.184
g B ASS oolaiwl 4 by e sl il S 0.135
03025} Cadlo 4 bgs o sla il N 0.102

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04

(Boile) ot sl )lre ool -F USS

039 b eaes (i 6)lulue Canle 4 byyye sla il 9 Bl 4 by ye sladlls F JSS & g b
Ll o),fw.f‘) pow Ay +,VAY Lol 03)5 WS |) J9| Ady PAYAY OJ9 b uKJ@JWy

9 p9d 45y <YV (5 b hpd g Ll cla il

oAl glajlmeyj (39 culpd il V0 9o

C15 Cl4 C13 C12 cu1 Shxepj 35
Doy g )il gla glajlxe
Yy Y. e - ¥YY VYV 039
C25 C24 c23 C22 c21 Loy j 35 ; . )
e POl B (Shy s Sskopem; cunle sbjbasys
(FAIS
EAE AR AR ¢ S Y . Y5 ) SHlv
C35 C34 C33 C32 Cc31 Shxej S
OB Mg g (BN 4 (loylre
) Yes LYY LA ST O3
C44 C43 C42 Cc41 Shrej S
Ol g S ookl (gl line s
SIVE Ve BTN EARTN 09
C55 C54 C53 C52 C51 Shmey; &S
9o i (6ylules Cunlo slajlra
LYYy AT SYA <V LYY 039

o lopgw 3l sdal vty ligl 5l edlatul b g ol
Oligl 125 355 sucadyl 1y Gimggy Jelse (lgsse s>
2ol Jolge (ald (gl lod g ilo g cnl 53 29290
cd)m CA.:.L.’B Ll 03)5 L,u.uf ‘) J9‘ 4.5.’.) ~,~\‘°\YO
S5 783 (Shogped asy 1 YYVF (jg L plesl 5 ()55
] D.)); u.wS l) P o 4»3) ~,'\°()\“7 U)5 l) W) é))y

ol odds 03l L 0SS ) ayle (505 Cu gl

ol (Ljlime y23) (295 i 10> (gl lie 515k 4

Wl 01 0351 VO Jodo 13 45 5,5 o & yg0 Sluslre

S ke 35 2k (359! oS 9 Byt ko y gour Sl
il

aw b Jolos 59 dmlos jl aey (58 ANP g, 5

s Oljgl B ogd JSias i g (y9590 cadgl m 5o pgw



YYO

o laslinl coxlad sae by (g5l o laslenl

plesl 5 (6 5 jlues o o Lils

o0l mjes IS 280 (S

s obaidl 4o 5 oIS g sl 4 aSL
3By gzl (S

3] GBS solil oMbl glasls g4
xS el Yok Al)8 5 oduam (ol Sg)
o onl ool St o 39 S
e 5 Dgla8 Al

Saligr gbaolal,d 3l (S5

oy Sl g cudlas S

135S o3

Syllas Bilgu Cosial el

Silwosly g eSbo 5 an e

Soskd gob pas

wobeile (5,158 BB asS sl & ylge o ils
Sl el Sas 2l

ol 598 2595 5 (ol olse

Ol &l 5 Ll

wy =D (gs sleleslo 4 by e sl (L
P &j50 50 6 ndy Gialej]

kol VL a2 5 S,

Hso sl 28wl e b Sdgs coles
8,8 Caeglie

e oge OIS 6yl 53 (Sob 0595 ()9l (6 15 IS Sl Sl (bl 1)Ko 5 (Slwd S

0.04925
0.04774
0.04536
s 0.04529

0.000000.010000.020000.030000.040000.050000.06000

Bole s ylore s ol olisl D JSud

gl (233litel (izman g (53 s (6 8Me g Sl
sloailie g bl (cancoglgl g 638l g 65yl L 5
ol ol 015 Al b il
# Sk e xS e bl
S amae B b cov |y eges i ()l
Cunl digej ol )3 e Jolge (Shomy 9 g5 odimdlis
i ol Jolge ol -l glise el gacaglsl a2 51
boye ol U lydtal g (5 pd sty ) 328
> 9 Ol (Bl (S5l 0ya0) 355 cuple 4
9 o9es Ui ()lhles 395 Cunle 4 by o (sla il
ol ol el ol claasls Ko Lol ool
3 osly ol 6516 a3 )5 o8 el ool
sy (58,5 Hla3 3 b aslrden 5 Slatw 05 &
oo = lojlo = (65518 Co e «sysld By ilisee
oled Egeome 53 9 3)Sdas (mpin @alS s Ll
@ g oemed g Slojl 5 (dame ((KjlpsS s
SleMbl o EasSoslital § GBS e by

Waalodudiey 9 (6 5 a0t

P Sshops) ab paside (S cole ) & shailes

A & 6)5d ) sl g aiislo]] b yo 53 yls o
(b ysbd g (Sob oym; (i)l 4 £9pd )9S (ukix
bl )l lasre lod,S Jbo wloss o sl
CMlods 4 81 G lgie e 5 Cal olile 3l
912 cnl Jeadly & i b (ogos 150 )3 alabes
Sl oo y)5 sla ills g wllas yiomiw Lol )l> 3939
ol 23 93,65 )8 a5 350 () Siimgy bawsgs b 5 o]
5ol 3L b Sl Spten Sl oo adlas olul &
A e 5l 2959 sl ) laalyb cdive ol o o (slasely
P Wile (Sobo0pad; 6ygls S Glgiee o olnl
4 pegatn) (placodgie 5 Lol b o) oyl
(g8 paZue &S Cwl dalge (Bpd g (6p5) 4 ) (35
g L3 slailless o1y ol (blie Wl e cglge o)
ot e 9070 )3 D5d s ol 3 ol S gile



audgioe g8 ddlllas )3 (VYY) ) SKen 1955 ,Y
Sl sl (Ssh 0p2S5 pgld (Byre dine) ) (5B
daoj 50 owiled 5l oolas dgmg pas Wile eges i
(Symlo Cotel (o>l 5l cbles (gilo Jloms
Wy 1y (B> dinj 3 0y g Mlollim sl )luslil
5 b Jelse 38 (VoYY) 9905 5 Cloluyss 3,5
5 Ssk 00 gl Ghdy sl (SOl 1 1y eniylost
203)5 Sl pages (lulas B gylNL p onen
Sl oslial sla il wsls oLt (VYY) ohlSen 5 LS
3)90 3 Q1> a8 (g gyl > (Soh o) (6 )9ld
» oM ol ilwedly g Cadio—auip g (5y9ld
0255 jl o3kl (508 3)lg0 g bopiu BUbail b (o 5S0l>
ol Sl
Dy grhae )8 Chleidy plgis 4 25 3)lge
oabplolid (ol (S3y0S 5 g5 4 gl )
ISPl o 2950 Sy S Sl ]
als wepllas oy G L glads (loyglie
Szl 5 31 1, a5 ol & baye slayills
Gygeo ) 9 Al il o )3 2l g dngs iy o
O Wloh Slejle 9 (38 (Sl Else 2529
P a5 B4 glpl) d92 50 la ol
2945 ity b Sl 0 b spsly ol
5 obsdll 4 by o sl il aSl g a2l Y
pe g il lubivl jopasda Biadduws
5 Jelss )5 b ol iy gyl dagl el
4 &S dgd o dlpiidiy iwd Cuglel pioren
3o by (2 5 talosl claoges
ojp By (nimen g ajedS 50> Oy
s o KIS sl 4 bye D
25 )18 383 (s 2390 (o0 (i 6yl
598 9 SSiL A Cans Sl Syse 5 g
bl olocSinlen b 5 Ly slod,litiul
s sl sl ol stod b (el stz
g
Cbl il Cumnl 4 g bl el Y
(wais Dbyl Gl 358 0 dlidn (o) Ken
D)J.)lf EP oDL&.L»‘;y» L 9 das ‘°Lt:‘:-*:3‘ das

Slgiee Dlse cnl I S 4 drgi pas el g)lubes
912 Oypo > Cwsid ppizmen g Ghpdy 53 Jlbl
xSl 9 ()15 130 3 )90 3 LBl ()5l cl 655,
sl il @ ey b 5 506 » bl (bl
ooy sl GBaaddrwy g Bl 4 bgye
oo b el it Gl 5 oup il gy
5 ooyl 5 RS o3litl 4 bgrye sla il 5 o tlls
3905 blistul plgs oo 35)13)93 30 6380 Glise cnpiten
G Glol @S wapls ol xS sl o &S
Caple o> g odlaiwl ogud > Caxd by g Hlyanl 4 by ye
@ by SIS Al sl (ages i 6)lube
s Sl32] 500 b Gldail 3 (gl ol QS Amddngs
b il s @bl oupin SSpoa cwl g)lhlus
2 35 gl slaailie (o)I8,85 3)90 55 a8l sl
250 52 N8 56 Jole o8 3905 s e gl ol
ol e g 6y es) S il o azslid Lolge
pllas Saumo 4 dogi b &S canl ol oimd Lis aoes oy
slizl S b (o)l ©j9pe 9 i ol 3 ylubes
Oiekae B aaddrwg a5 Cwl ol Jole oy Sere o i
Sy lpsar Sl cons S5 kS8 sl ol & Wigd
s Solhles a3 lial Koo b Slg e i
Sol 4ty boaS Jaws ool g 0pd Blaie
sdimdlis  baojluliv]  Cusled pae 5 (g5l luslinl
35 blatal Glgicee sl (B8 a5 5l coglyl cn Fare
e95 (Jxd sladllin] b Ll 5y50 o SISO &S
pie b pleol (oogad g (9o phlules glee badlatisl
Bk 5l olbil g pas o) cpl jo 3lliwl g g
39 lp )bl 22y (> g ISP lp g
Gl By Sl oyl i wspsld
(HSen ClilB Coglgl Lcwl 03,5 dbul B aad Ay
o2 9 oknd ple g ohlulis e plus ()15 56
orzen g )b GByh (Soll (g cladunsse
g ol Gl g (> sbeS b glgl (558
5 xS 3 et o (il Wlgi e gl Sl
3k (Fgo olules ) gl ol oy

Slalllas b bwlyon |y (agh ool @l plyice JS)sbas
(YVY) OhlSen 5 1995y (VYY) 5om5 5 OlslaysS
slagille ofg jsboas & cudls (VoY) pon 5 (1S9
350 1y (oges Ui lulus )3 (Sob 0ped (6551
.JJJID )I).é LSJ»))'!



Y'Y e (PGS iU &ololes 4> L,{?b 0350 ) ‘5)912'3 d)ﬁf)\S{ dLmu.Jb U,L»L.w :Ol)lg.o.m 9 u’l“"));

oodld (6 )yglaen bbb (slosaly skiwl 1pgd odiuyg
mosly Jolox ¢ Jgl ot gb i pimg gy (9135 45 £ gl odinn o3
gl odigs

Loy @bl j) g pins dlie > (B oS lie
Sl 5 S5

Ol imgly (b esiluodlel a1yl odings
il ol @bt J5US g (o p g plosl olye
falldo siloaled 9

>hb > eS)lie @bpbl jslive il ipgw odiuny
Ao Gl g aallas il )l gl

&8l o,
)8 @l (2)l5 Alde (pl (B S LI 2 L

Sb ol
Wl’ slaglojls jl pols Jlo S8 g ingh ()l
03,0 cdl o elaslpue b o)ls o Jed slayicu o Jb

Ll

S5 Sowlow
oo sl bl 4 Slid S Lo pedle 18 Bl Ll )
g ()18 g ;S5 gyl (sl ylas )l 5 Aldo

S iliseo gzl b ol B 05 5 5593 0
OB aSoolaiwl zle sl s o b g)lules
B adlae 3590 9 () 598 @lio (> g ilisee
25
il (oyp & askaes @ b Glagh cpl
S ol Siagn 4 295 0 dlpidn wul oad a3y
balyd ($ygls ol el g Gl 2 25T L popatay
Lo = lojlum pludl Ao a5 st 1) o el
2R3 (S5 sl U aimd )3 cw)p 3)90 (635 )95 L g
Db (alolid aivej cul p 3o Jelgs

YT Slliadle
o9 3 S Jeol 5l 59w

ol Ll g pbol yo 1y (IS Jool S dtn s
Aok Al 590 Egdge (pl g Blodgel Cole; ole Jimgs

ol Ll

O@M’ “95 w)m
lwle plol daodls (5915,5 ¢ islojl ploc] dadiges
2155 5 Ml a5 5 o dnosls (g, leT o 5 435



References

Afshar, H. & Hoseini, SH. & Movahedisefat,
M. (2021). Investigating Opportunities and
Threats of Adoption and Development of
Blockchain Technology in I.R.of Iran.
Journal of national security, 10(36):307-
348. (In Persian).
HTTPS://DOR.ISC.AC/DOR/20.1001.1.3
3292538.1399.10.36.10.1

Akter, M. & Tyge. K. & Ogan, Y. (2024).
Looking beyond the hype: The challenges
of blockchain adoption in accounting,
International Journal of Accounting
Information Systems, 53(4): 78-89.
https://doi.org/10.1016/j.accinf.2024.100681

Ali, O. & Mustafa, A. & Clutterbuck, P.
(2020). The State of Play of Blockchain
Technology in the Financial Services
Sector: A Systematic Literature Review,
International Journal of Information
Management, 54(3):123-145.
https://doi.org/10.1016/j.ijinfomgt.2020.102199

Al-Jaroodi, J. & Mohamed, N. (2019).
Blockchain in Industries: A Survey, IEEE
Access, (7): 36-51.
https://doi.org/10.1109/ACCESS.2019.29
03554

Anis, A. (2023). Blockchain in accounting and
auditing:  unveiling  challenges and
unleashing  opportunities for digital
transformation in Egypt, Journal of
Humanities and Applied Social Sciences,
5(4): 359-380.
https://doi.org/10.1108/JHASS-06-2023-0072

Appelbaum, D. & Cohen, E.& Kinory, E.&
Stein, S. (2022). Impediments to
blockchain adoption. J. Emerging Technol.
Account, 19(2): 199-210.
https://doi.org/10.2308/JETA-19-05-14-26

Atadoga, A. & Onyeka Franca A. & Benjamin,
S. (2024). Blockchain technology in
modern accounting: A comprehensive
review and its implementation challenges,
World Journal of Advanced Research and
Reviews, 21(02):34-43.
https://doi.org/10.30574/wijarr.2024.21.2.0440

Baba, A. & Subash, N. & Fan, W. (2021).
Blockchain in accounting: challenges and
future prospects, International Journal of
Blockchains and Cryptocurrencies, 2(1):
37-54.
https://doi.org/10.1504/1JBC.2021.117810

Bai, C. & Sarkis, J. A. (2020). A supply chain
transparency and sustainability technology
appraisal model for blockchain technology.
International Journal of Production
Research, 58(7): 2142-2162.
https://doi.org/10.1080/00207543.2019.1708989

Bwalya, K. J. (2020). Robotic Process
Automation as a Precursor to E-
Government in the Fourth Industrial
Revolution. The Disruptive Fourth
Industrial Revolution, 647: 47-88.
https://doi.org/10.1007/978-3-030-48230-5 1

Cagigas, D. J. & Clifton, D. & Diaz, F. (2021).
Blockchain for Public Services: A
Systematic Literature Review. IEEE
Access, (9): 60-99.
https://doi.org/10.1109/ACCESS.2021.30
52019

Chatterjee, S. & Qureshi, S. (2022). Blockchain
Technology Efficiently Managing Information
and Cyber Security. Handbook of Research on
Cyber Law, Data Protection, and Privacy,
(54): 184-201.
https://doi.org/10.4018/978-1-7998-8641-
9.ch011

Clohessy, T. & Acton, T. (2019). Investigating
the influence of organizational factors on
blockchain adoption. Industrial
Management & Data Systems, 119(5):
1457-1491.
https://doi.org/10.1108/IMDS-08-2018-0365

Cumming, D. J.,, Johan, S. A., & Pant, A.
(2019). Regulation of the Crypto-
Economy: Managing Risks, Challenges,
and Regulatory Uncertainty. Journal of
Risk and Financial Management, 12(126):
123-154.
https://doi.org/10.3390/jrfm12030126

De Castro, P., Tanner, M., Johnston, K.
(2020). Perceived Factors Influencing
Blockchain Adoption in the Asset and
Wealth Management Industry in the
Western Cape, South Africa. In: Junio, D.,
Koopman, C. (eds) Evolving Perspectives
on ICTs in Global Souths. IDIA 2020.
Communications in  Computer and
Information Science, vol 1236. Springer,
Cham.
https://doi.org/10.1007/978-3-030-52014-4 4

Esmander, R., Lafourcade, P., Lombard-
Platet, M., & Negri-Ribalta, C. (2020). A
silver bullet? a comparison of accountants
and developers mental models in the raise


https://dor.isc.ac/DOR/20.1001.1.33292538.1399.10.36.10.1
https://dor.isc.ac/DOR/20.1001.1.33292538.1399.10.36.10.1
https://doi.org/10.1016/j.accinf.2024.100681
https://doi.org/10.1016/j.ijinfomgt.2020.102199
https://doi.org/10.1109/ACCESS.2019.2903554
https://doi.org/10.1109/ACCESS.2019.2903554
https://doi.org/10.1108/JHASS-06-2023-0072
https://doi.org/10.2308/JETA-19-05-14-26
https://doi.org/10.30574/wjarr.2024.21.2.0440
https://doi.org/10.1504/IJBC.2021.117810
https://doi.org/10.1080/00207543.2019.1708989
https://doi.org/10.1007/978-3-030-48230-5_1
https://doi.org/10.1109/ACCESS.2021.3052019
https://doi.org/10.1109/ACCESS.2021.3052019
https://doi.org/10.4018/978-1-7998-8641-9.ch011
https://doi.org/10.4018/978-1-7998-8641-9.ch011
https://doi.org/10.1108/IMDS-08-2018-0365
https://doi.org/10.3390/jrfm12030126
https://doi.org/10.1007/978-3-030-52014-4_4

Yya e (PGS iU &ololes 4> u{%l’ 0350 ) ‘_;)912'3 J)S)K;. dLmu.Jb ‘_;,L»Lw :Ob&.o.b 9 U:qub)f

of blockchain. In Proceedings of the 15th
International Conference on Availability,
Reliability and Security (ARES '20).
Association for Computing Machinery,
New York, NY, USA, Article 83, 1-10.
https://doi.org/10.1145/3407023.3409193
Gauthier, M. & Nathalie B. (2021). How do
the current auditing standards fit the
emergent use of blockchain? Managerial
Auditing Journal. 36(3): 365-385.
https://doi.org/10.1108/MAJ-12-2019-2513
Ibrahim, D. (2024). Opportunities, Challenges
and Implications  of  Blockchain
Technology  for  Accounting:  An
Exploratory Study, Alexandria Journal of
Accounting Research, 3(7): 76-98.
https://doi.org/10.21608/aljalexu.2023.320486
Koerniawan, |. & Wibowo, A. (2023).
Blockchain Technology in The Perspective
of Public Accounting in Indonesia,
Accounting Information Systems and
Information Technology Business
Enterprise, 8(2): 106-120.
https://doi.org/10.34010/aisthebest.v8i2.11184
Kordestani, Gh. & Rhimian, N. & Shahrabi,
Sh.  (2016). Identifying barriers to
transition to accrual accounting in the
public sector (based on studies by the
International Public Sector Accounting
Standards Board). Auditing knowledge, 6
(65):47-75. (In Persian).
HTTP://DANESH.DMK.IR/ARTICLE-1-
1412-FA.HTML
Kouhizadeh, M. & Saberi, S. & Sarkis, J.
(2021). Blockchain technology and the
sustainable supply chain: Theoretically
exploring adoption barriers. International
Journal of Production Economics, (231):
143-178.
https://doi.org/10.1016/j.ijpe.2020.107831
Larikova, T. & Ivankov, V. & Novichenko, L.
(2023). Implementation of blockchain
technology in the system of accounting and
analytical support for the public sector.
Eastern-European Journal of Enterprise
Technologies, 5(13): 77-87.
https://doi.org/10.15587/1729-
4061.2023.290024
Liu, M. &Wu, K. & Xu, J. J. (2019). How Will
Blockchain Technology Impact Auditing
and Accounting: Permissionless versus
Permissioned Blockchain. Current Issues
in Auditing, 13(2):87-102.

https://doi.org/10.2308/ciia-52540
Luo, M., Yu, S. (2024). Financial reporting for
cryptocurrency. Rev Account Stud 29,
1707-1740.
https://doi.org/10.1007/s11142-022-09741-w
Mahdani, R. & Risnafitri, H. & Mardiaton, G.
(2024). Exploring  the  Potential
Applications of Blockchain Technology in
Accounting  Practice: A Systematic
Literature Review. Journal Dynamical
Acutance dan Basis, 11(1), 15-32.
https://doi.org/10.24815/jdab.v11i1.33476
Mc Comb, J. M. & Smalt, S.\W. (2018). The
rise of blockchain technology and its
potential for improving the quality of
accounting information. Journal of
Finance and Accountancy, 23(1):1-8.
https://www.semanticscholar.org/paper/Th
e-rise-of-Blockchain-technology-and-its-
potential-McComb-
Kennesaw/c55efadb8cf7f3345e3e53d264c
50b1a0fd86d6f
Mehrani, Sasan. & Abdzade, Mohammad.
(2019). The Presentation model for
diffusion of accounting innovations in the
public sector. Government Accounting, 5
(2): 9-24. (In Persian).
https://doi.org/10.30473/gaa.2019.41556.1222
Nashkerska, H.  (2023).  Blockchain
Technology in Accounting: Advantages
and Limitations. Economics, (4): 88-102.
https://doi.org/10.33763/finukr2023.03.088
Norbu, T. & Park, J.Y.& Wong, K.W.& Cui,
H. (2024). Factors Affecting Trust and
Acceptance for Blockchain Adoption in
Digital Payment Systems: A Systematic
Review. Future Internet, 16(3): 26-76.
https://doi.org/10.3390/fi16030106
Orcutt, M. (2019). Once hailed as unbackable,
blockchains are now getting hacked, MIT
Technology Review.
https://www.technologyreview.com/2019/
02/19/239592/once-hailed-as-unhackable-
blockchains-are-now-getting-hacked/
Pekdemir, E. (2021). The use of blockchain
technology in public administration:
implications for Turkey [M.S. - Master of
Science].  Middle  East  Technical
University.
https://hdl.handle.net/11511/93097
Peprah, Williams & Abas, Reynaldo Jr &
Ampofo, Akwasi. (2022). Applicability of
Blockchain Technology to The Normal


https://doi.org/10.1145/3407023.3409193
https://doi.org/10.1108/MAJ-12-2019-2513
https://doi.org/10.21608/aljalexu.2023.320486
https://doi.org/10.34010/aisthebest.v8i2.11184
http://danesh.dmk.ir/ARTICLE-1-1412-FA.HTML
http://danesh.dmk.ir/ARTICLE-1-1412-FA.HTML
https://doi.org/10.1016/j.ijpe.2020.107831
https://doi.org/10.15587/1729-4061.2023.290024
https://doi.org/10.15587/1729-4061.2023.290024
https://doi.org/10.2308/ciia-52540
https://doi.org/10.1007/s11142-022-09741-w
https://doi.org/10.24815/jdab.v11i1.33476
https://www.semanticscholar.org/paper/The-rise-of-Blockchain-technology-and-its-potential-McComb-Kennesaw/c55efadb8cf7f3345e3e53d264c50b1a0fd86d6f
https://www.semanticscholar.org/paper/The-rise-of-Blockchain-technology-and-its-potential-McComb-Kennesaw/c55efadb8cf7f3345e3e53d264c50b1a0fd86d6f
https://www.semanticscholar.org/paper/The-rise-of-Blockchain-technology-and-its-potential-McComb-Kennesaw/c55efadb8cf7f3345e3e53d264c50b1a0fd86d6f
https://www.semanticscholar.org/paper/The-rise-of-Blockchain-technology-and-its-potential-McComb-Kennesaw/c55efadb8cf7f3345e3e53d264c50b1a0fd86d6f
https://www.semanticscholar.org/paper/The-rise-of-Blockchain-technology-and-its-potential-McComb-Kennesaw/c55efadb8cf7f3345e3e53d264c50b1a0fd86d6f
https://doi.org/10.30473/gaa.2019.41556.1222
https://doi.org/10.33763/finukr2023.03.088
https://doi.org/10.3390/fi16030106
https://www.technologyreview.com/2019/02/19/239592/once-hailed-as-unhackable-blockchains-are-now-getting-hacked/
https://www.technologyreview.com/2019/02/19/239592/once-hailed-as-unhackable-blockchains-are-now-getting-hacked/
https://www.technologyreview.com/2019/02/19/239592/once-hailed-as-unhackable-blockchains-are-now-getting-hacked/
https://hdl.handle.net/11511/93097

Accounting Cycle. Applied Finance and
Accounting. 8. 1-5.
https://doi.org/10.11114/afa.v8i1.5492

Perera, P & Abeygunasekera, Ahangama.
(2022). Blockchain ~ Adoption in
Accounting and Auditing: A Qualitative
Inquiry in Sri Lanka. Colombo Business
Journal International Journal of Theory
and Practice. 13. 57-87.
https://doi.org/10.4038/chj.v13i1.89

Polzer, T. & Adhikari, P. (2023). Adoption of
the International Public Sector Accounting
Standards in emerging economies and low-
income countries: A structured literature
review. Journal of Public Budgeting,
Accounting & Financial Management,
35(3): 309-332.
https://doi.org/10.1108/JPBAFM-01-
2021-0016

Prux, P. & Fernanda da Silva M. & Claudia,
M. (2021). Opportunities and Challenges
of Using Blockchain Technology in
Government Accounting in Brazil, BAR —
Brazilian Administration Review,
18(4);37-78.
https://doi.org/10.1590/1807-
7692bar2021200109

Public Sector Accounting System (2023)
Ministry of Economic Affairs and Finance.
(In Persian).
HTTPS://SHENASNAME.IR/WP-
CONTENT/UPLOADS/2023/04/HESAB
DARI1402@SHENASNAME.PDF

Reynaldo P. & Abas, J. (2022). Blockchain
Technology: Its Applicability, Challenges,
and How these Challenges can be Handled
in the Normal Accounting Cycle, 8ISC
Proceedings: Business.1(4): 26-35.
https://ejournal.unklab.ac.id/index.php/81S
CBU/article/view/636

Rijanto, A. (2024). Blockchain technology roles
to overcome accounting, accountability and
assurance barriers in supply chain finance.
Accounting Research Journal. Asian Review
of Accounting, 32(5): 728-758.
https://doi.org/10.1108/ARA-03-2023-0090

Rossi, M. & Mueller-Bloch, C. & Thatcher,
J.B. (2019). Blockchain research in
information systems: Current trends and
inclusive future research agenda. Journal
of the Association for Information Systems.
20(09): 1390-1405.

https://doi.org/10.17705/1jais.00571
Rostami, S. & Golpour, M. (2022).
Theoretical framework of blockchain
technology in public sector governance,
Public Sector Accounting and Budgeting.
3(1):19-31. (In Persian).
HTTPS://WWW.PSABJOURNAL.IR/AR
TICLE_192960.HTML
Rozario, A. M. & Thomas, C. (2019).
Reengineering the audit with blockchain
and smart contracts. Journal of Emerging
Technologies in Accounting. 16(1): 21-35.
https://doi.org/10.2308/jeta-52432
Shanaev, S. & Sharma, S.& Ghimire, B. (2020).
Taming the blockchain beast? Regulatory
implications for the cryptocurrency Market.
Research in International Business and
Finance. (51):47-78.
https://doi.org/10.1016/j.ribaf.2019.101080
Sobolewski, M. & David, A. (2021).
Blockchain Applications in the Public
Sector: Investigating Seven Real-Life
Blockchain  Deployments and Their
Benefits, Public Administration and
Information Technology. (1): 97-126.
https://doi.org/10.1007/978-3-030-55746-1_5
Sousa, M. (2023). Blockchain as a driver for
transformations in the public sector, Policy
Design and Practice. 6(4): 415-432.
https://doi.org/10.1080/25741292.2023.2267864
Toufaily, E. & Zalan, T. & Dhaou, S.B. (2021). A
framework of  blockchain  technology
adoption: An investigation of challenges and
expected value. Information & Management,
58 (3):225-248.
https://doi.org/10.1016/j.im.2021.103444
Wang, C. & Chen, S. & Feng, Z. & Jiang, Y.
(2019). Block chain-based data audit and
access control mechanism in service
collaboration. In: Proceedings IEEE
International Conference: 214-218.
https://doi.org/10.1109/ICWS.2019.00044
Wang, J. (2022). Research on the construction
of accounting information audit quality
control system based on blockchain.
Security and Privacy, (6):213-237.
https://doi.org/10.1002/spy2.227
Yu, T. & Lin, Z. & Tang, Q. (2018).
Blockchain: Introduction and application
in financial accounting, the Journal of
Corporate Accounting & Finance, 11(9):
36-47. https://doi.org/10.1002/jcaf.22365


https://doi.org/10.11114/afa.v8i1.5492
https://doi.org/10.4038/cbj.v13i1.89
https://doi.org/10.1108/JPBAFM-01-2021-0016
https://doi.org/10.1108/JPBAFM-01-2021-0016
https://doi.org/10.1590/1807-7692bar2021200109
https://doi.org/10.1590/1807-7692bar2021200109
https://shenasname.ir/WP-CONTENT/UPLOADS/2023/04/HESABDARI1402@SHENASNAME.PDF
https://shenasname.ir/WP-CONTENT/UPLOADS/2023/04/HESABDARI1402@SHENASNAME.PDF
https://shenasname.ir/WP-CONTENT/UPLOADS/2023/04/HESABDARI1402@SHENASNAME.PDF
https://ejournal.unklab.ac.id/index.php/8ISCBU/article/view/636
https://ejournal.unklab.ac.id/index.php/8ISCBU/article/view/636
https://doi.org/10.1108/ARA-03-2023-0090
https://doi.org/10.17705/1jais.00571
https://www.psabjournal.ir/ARTICLE_192960.HTML
https://www.psabjournal.ir/ARTICLE_192960.HTML
https://doi.org/10.2308/jeta-52432
https://doi.org/10.1016/j.ribaf.2019.101080
https://doi.org/10.1007/978-3-030-55746-1_5
https://doi.org/10.1080/25741292.2023.2267864
https://doi.org/10.1016/j.im.2021.103444
https://doi.org/10.1109/ICWS.2019.00044
https://doi.org/10.1002/spy2.227
https://doi.org/10.1002/jcaf.22365

Governmental Accounting

doi: 10.30473/GAA.2022.57217.1446
Vol. 12, No. 1 (Series 23), 2026 (241-260)
RESEARCH PAPER

Developing an Audit Quality Model for Public Sector (Case Study in the Supreme
Audit Court)

Ali Asghar hadiloo', Adel Azar™?, Reza Gholami Jamkarani®, Zadeh Maddahi*

High lights

— The audit reports of the Supreme Audit Court of Iran provide an independent and rational assessment of the operating
environment in the public sector and seek to enhance the performance value of public organizations through
adherence to laws and the provision of guidance for performance improvement.

— The complexity of auditing processes has increased due to differences in the legal environments surrounding
executive bodies, which in turn has led to greater audit complexity.

— The consensus of recent research on achieving audit quality has shifted toward a systemic examination of audit
suppliers and audit demanders within an interactive system of actors. Therefore, achieving audit quality requires
consideration of all linkages within this system.

— In terms of research approach, the present study adopts an exploratory mixed-methods design. In the qualitative
phase, using the grounded theory approach, audit quality in the public sector and its conceptual model are developed.
In the quantitative phase, a questionnaire is designed based on the findings of the qualitative phase, and data are
collected through distribution among the statistical sample.

1. Ph.D. Student, Department of
Accounting, Qom Branch, Islamic Azad
University, Qom, Iran.
(hadiloo_a@yahoo.com).

2. Full Professor, Department of
Management, Faculty of Management
and Economics, Tarbiat Modares
University, Tehran, Iran.

3. Assistant Professor, Department of
Accounting, Qom Branch, Islamic Azad
University, Qom, Iran.
(accountghom@gmail.com).

4. Assistant Professor, Department of

Accounting, Alzahra University, Tehran.

Iran. (amaddahi@alzahra.ac.ir).

Corresponding Author:
Adel Azar
Email:

Receive Date: 15 May 2024

Revise Date: 04 February 2025
Accept Date: 23 February 2025
Publish Date: 29 October 2025

How to Cite:

Asghar Hadiloo, Ali; Azar, Adel; Gholami
Jamkarani, Reza; Maddahi, Zadeh; (2026).
Developing an Audit Quality Model for
Public Sector (Case Study in the Supreme
Audit Court), Governmental Accounting,
12 (23), 241-260.

ABSTRACT

Subject and Porpuse: The purpose of this study is to systematically develop the
factors affecting the quality of auditing in the public sector in a systematic way.
Reseach Method: In this research, a mixed exploratory research method (qualitative
and quantitative) has been used. In the qualitative section, using the foundation
theorizing method and taking 38 interviews from the statistical sample of the
research that were selected by snowball method, to identify the factors affecting the
audit quality during 1398 and finally using MAXQDAZ20 software, paradigm model
of quality an audit is provided. Then, in a quantitative method, using the distribution
of 110 questionnaires designed from the concepts extracted from the interviews, the
effectiveness of each structure in the audit quality model was measured using
SMARTPLS3 software. Finally, the indicators of the audit quality model in the
public sector according the extent of their impact is presented in this model.
Research Findings: The results show that 191 sub-structures constitute 55 main
structures in 7 categories of audit quality model in the public sector, the most
important of which are suppliers in terms of quality of appointments, requirements
in handling and desirability of facilities, and stakeholders in terms of quality audit
reports. Expert opinions and the quality of experience of stakeholders and in the
dimension of information providers in the general section, the quality of knowledge
of information providers can be named.

Conclusion Originality and its Contribution to the Knowledge: Addressing the
issue of audit quality in the public sector has not been considered by researchers so
far and its systematic review considering the impact of factors involved in providing
information can lead to a better understanding of how to create audit quality.

Keywords: Audit Quality, Grounded Theory, Stakeholders Audit Reports, Structural
Equation Modeling.
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Introduction

In recent years, with the passage of various
financial and accounting laws and regulations,
the legal environment in the public sector has
become very complex, and this has affected
the information content of the Supreme Audit
Court reports. The Supreme Audit Court seeks
to meet the information needs of its
stakeholders in various areas by reflecting the
results of audit reports. Compiling and
submitting reports according to the current
scientific approach in the Supreme Audit
Court and supporting this issue needs
guidance to improve the quality of auditing.
To this end, efforts to improve the quality of
auditing are one of the key issues in the
Supreme Audit Court and the activities of an
important part of the compilers of the
reporting framework. The growing demand
for information from stakeholders and the
existence of appropriate potential due to the
possibility of access to information by auditors
will try to improve the quality of reports, but
the important issue is how to prepare, compile
and reflect quality information to stakeholders
in the form of reports. And determine the
indicators related to this issue. Tiron et al.
(2018, p.45) state that the need for change in
the auditing profession and the submission of
effective reports is a topic that is being
discussed and accepted by both standardized
and experts in the field. As a result of the
global financial crisis, stakeholders need more
useful information about the results of the
auditor's activities. The ability to create useful
information depends on determining specific
factors affecting the quality of the report and
then its effectiveness on stakeholders.
Michnik (2009, p.852) also states that
identifying the factors influencing reporting
and dealing with complexities and managing
them requires organizations to develop
methods to improve the quality of the
information contained in these reports for
stakeholders.

In the last decade, repeated requests from
stakeholders to provide case reports have led
to the marginalization of the Supreme Audit
Court's main report (the Budget Appropriation
Report). This is due to the poor quality of the
Supreme Audit Court's reporting and the lack
of coverage of stakeholder needs. The need to
pay attention to the quality of reports is
important in that the scope of approval and

enforcement of computational financial laws
has increased compared to the past and
stakeholders seek the impact of their approvals
and performance in society so that the
resulting feedback can be used for various
purposes. Desirable. However, due to the
impact of various factors on the quality of
auditing and their lack of full identification
and management, it is not possible to
continuously improve the quality of auditing
in the Supreme Audit Court.

Although research has been done on
various aspects of audit quality in various
fields, so far the research has been done
mainly in the private sector and has not
examined the factors affecting the desired
quality of auditing in the public sector and its
various aspects are not clear. Given the above
and the substantive importance of the Supreme
Audit Court's reports in the cultural, social,
economic, and political dimensions and its
impact on public policy and legislation, the
need to design and develop a comprehensive
model for audit quality is increasingly felt. As
the subject of the present study has been
included in the research priorities of the
Supreme Audit Court and has been addressed
in this research. Given that the main purpose
of this research is to provide a model for
auditing quality in the public sector, so the
main question of the research is:

What is the appropriate model to explain
the factors affecting the audit quality of the
Supreme Audit Court? And what strategies are
proposed to achieve it?

The research sub-question is also stated as
follows:

What are the indicators of each of the
factors affecting the quality of auditing in the
public sector?

To answer the main question, the present
study has tried to formulate an audit quality
model in the Supreme Audit Court through
data theory of the foundation. And for further
studies and answers to the research sub-
question using structural equation modeling
method from other aspects to review the
proposed model. In this way, auditors as well
as stakeholders of audit reports can use the
identified factors and criteria to provide the
necessary arrangements to further improve the
quality of the audit. In the continuation of the
literature and research background in both
internal and external sections, and then the
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research method, how to collect data from the
selected sample, and the results of data
analysis are presented. Finally, the audit
quality model was presented and at the end,
research limitations and suggestions for future
research are mentioned.

Materials and Methods

In terms of research approach, the present
study is mixed exploratory research that has
been compiled and presented in the qualitative
section using the grounded theory approach,
audit quality in the public sector, and its
conceptual model. The most important reasons
for choosing this method are, first, that there is
little known about the field of study, second,
when the researcher needs to understand the
participants' perceptions and experiences in a
particular case, and third when the researcher
aims to develop a theory. Be new. As
mentioned before, no study on the quality of
auditing in the public sector has been
conducted so far, and the format of research
conducted on the quality of auditing is related
to the non-governmental sector. The data of
this section is the result of 38 interviews with
the expert Supreme Audit Court's auditors and
the stakeholders of the audit reports, which
was continued by the Snowball sampling and
sampling until the stage of theoretical
saturation in the collected information.
Danaeifard (2010, p.357), quoting Strauss and
Corbin (1990), states that fundamental
grounded theory is a qualitative research
method that uses a set of systematic
procedures to create inductive theories about a
phenomenon. The goal of grounded theory is
to create evidence-based theories that seek to
be comparable to evidence that is accurate,
reproducible, and generalizable. Therefore, in
the first part, using the underlying theory,
proper understanding, and knowledge of the
perceptions and insights of auditing experts
and stakeholders, audit reports on audit quality
in the public sector are presented in the form
of a paradigm model. This approach
inductively employs a series of systematic
procedures to develop a theory of the
phenomenon under study Strauss and Corbin.
In the quantitative part, a questionnaire was
designed using the findings of the qualitative
part and the distribution and collection of
information among the statistical sample. In
this section, the structural equation modeling

approach is used to review and test the
developed model. In this study, the quality of
auditing from the perspective of producers
(suppliers) and stakeholders of audit reports
(applicants) with a systemic approach, taking
into account the factors related to information
providers in the executive apparatus has been
investigated.  This  approach is a
comprehensive approach to the input factors,
processes, and outputs of the audit, to provide
solutions to improve the quality of audit
reports, so it considers the various aspects of
all components of the system.

Results and Discussion

The main purpose of the Court's audit by
the provisions of the law is to improve the
implementation of laws in the executive
apparatus, efficient and effective monitoring,
timely prevention of possible deviations, and
finally establish a constructive relationship
with the executive apparatus by providing
advice and correction. The Supreme Audit
Court Reports are an independent and rational
assessment of the operating environment in
the public sector and seek to increase the
performance value of government
organizations  through legislation and
guidance for performance improvement. Also,
by conducting an audit, he is reminded of the
duty of accountability and accountability
among the officials and managers of the public
sector. On the other hand, the dynamism of
financial systems in compiling and revising
standards and guidelines has led to the demand
for auditing the accuracy of these standards,
and the need for stakeholders to provide
accurate reports has led to the request for
quality reports. Therefore, the continuous
audit process needs continuous improvement.
Understanding the factors affecting audit
quality is essential; Because it directly affects
the relevance and timeliness of these reports,
which contain informative content. Improper
presentation of information in the form of
audit reports is not valuable in economic and
financial decisions and will result in a waste of
organizational resources.

Recent research consensus on creating
audit quality has shifted to a systematic review
(audit suppliers and audit applicants) and the
influential role of financial information
providers as the first input to this system is
important. Therefore, the actors in the system
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can contribute to the realization of audit
quality. On the other hand, considering the
inherent limitations of each of the actors
involved in creating audit quality, it can be
said that audit quality is a common domain of
the desirability of actors involved in the issue
of audit quality that determines its occurrence.
Therefore, if the scope of this utility can be
increased for all actors, or if the limitations
and costs of auditing quality among actors can
be reduced or the costs can be considered
acceptable, we can hope to increase the quality
of auditing in the future. Was.

Conclusion

The complexity of processes due to the
difference in the legal environment around the
executive apparatus has also caused the
complexity of the audit. According to
research, the complexity of the structure
reduces the quality of the audit. Brought. The
appropriate quality of the results of the
proceedings to be presented to stakeholders is
one of the important issues in creating the
effect of the reports and is related to the
objectives of the legislators. It is expected that
the reports, if the criteria met in this study are
observed, can strengthen the performance of
the Court and, consequently, the quality of the
audit and the reports provided to the
stakeholders. Therefore, it is important to pay
special attention to these criteria, both by
suppliers and stakeholders. In this study,
factors related to information providers in the
executive apparatus were considered and
examined as part of the system of actors.

Identifying these factors will ultimately lead to
better control and management of reports to
improve their quality and effectiveness. It
should be noted that the factors listed in the
paradigm model are based on the consensus of
the interviewees and it is possible to expand it.
The paradigm model presented in most cases
is consistent with the findings of previous
researchers, but in some cases due to the
nature of the audit being performed in the
public sector, some factors are not mentioned
in other research.
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Presenting a Hierarchical Model for Evaluating the Integrity of the Performance
of the New Financing Methods of the Bank Melli Iran in the Startup Ecosystem

Mehdi Vallipour?, Fatemeh Ahmady?, Mojtaba Moradour®, Rahmatollah Mohammadipour?

High lights

- The most influential indicators in assessing the integrity of the performance of the new financing methods of the National Bank of
Iran in the startup ecosystem are the level of dependence of startups on uncontrollable external factors, innovation in financing,
the initial capital of the startups, and the business model of the startups.

- The most influential indicators in assessing the integrity of the performance of the new financing methods of the National Bank of
Iran in the startup ecosystem are the balance of cost and benefit, the credibility of the startups' business plans, the rate of return
on investment, the effectiveness of the financing method, and financial sustainability.
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ABSTRACT

Subject and Purpose: The financial timing of startups relying on new methods is
one of the challenges of state-owned banks in developing countries, especially
Iran. In this regard, this research was carried out with the aim of presenting a
hierarchical model for evaluating the integrity of the performance of the new
financing methods of the Bank Melli Iran in the startup ecosystem.

Research Method: The method of conducting this research is mixed (qualitative-
quantitative). The extraction of 16 indicators of the desired pattern was carried out
in the qualitative part and by reviewing the valid research conducted, and the
determination of the relationship between the indicators to achieve the model in
the quantitative part was carried out by relying on the interpretive structural
modeling (ISM) method. The self-interaction matrix of the relationship and
effectiveness of the extracted indicators was collected with the help of experts. In
addition, the quantitative data were also analyzed with Matlab software.
Research Finfings: After analyzing the qualitative data, 16 indicators were
identified and extracted to evaluate the integrity of the performance of the new
financing methods of the Bank Melli Iran in the startup ecosystem. Then,
analyzing the results in the quantitative section, we achieved a six-level model
consisting of 16 indicators, the most influential of which are the level of
dependence of startups on uncontrollable external factors, innovation in financing,
initial capital for starting startups, and the business model of startups.
Conclusion, Orginality and its Contribution to the Knowledge: The research
model showed that the hierarchical model for evaluating the integrity of the
performance of the new financing methods of the Bank Melli Iran in the startup
ecosystem, the most influential indicators of which are four indicators and the most
influential indicators of this model include five indicators and seven indicators act
as interfaces in this model. This research, relying on the opinions and data
collected from local experts, well explained the truly innovative and unique
financing methods of the National Bank of Iran in the startup ecosystem in the
form of a model and expressed the integrity of the performance of financing
methods for the Iranian startup ecosystem.

Keywords: Financing, Startup, Performance Integrity.
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Introduction

The continuous and challenging financial
crises in recent years, especially in the first
two decades of the new millennium, which
caused historical records and created a
miserable situation for macroeconomic
indicators in various countries around the
world, including the chaotic and on the
verge of collapse situations in the United
States, European economies, and emerging
markets in Latin America, have pushed the
international community to find solutions
and think deeply about reviewing financing
policies in the world, because, according to
financial experts and analysts, one of the
main factors in these economic and
commercial bankruptcies is inefficient and
failed financing approaches, which, despite
rapid and accelerated changes in the world's
financial mechanisms, are still suffering
from backwardness,
sedimentation, and unchangeable organized
passivity in large parts of the world
(Capasso et al., 2022). The use of financing
tools in any economic system is a very
important issue. Economic enterprises and

historical

businesses need financial resources to
generate money and wealth. The presence of
financial resources allows a business to hire
the personnel it needs, purchase the
necessary goods or assets, pay current
expenses, and develop its economic
activities. Every business needs capital and
money at the beginning of its activity in
order to achieve its dreams and visions. The
fact is that in developing countries, active
commercial companies also need financial
resources to develop the market, modernize
technology, increase the quality of products,
produce new products, and grow their

profitability. Another issue is that investors
in economic projects will need capital and
money to implement their plans (Anderson
et al., 2021). Traditional financing methods
face many problems that have affected the
development and economic growth in
developing countries. There are many
problems in traditional and current
financing, including that organizations and
companies applying for financing must
provide guarantees to the bank or financing
company. These guarantees may be in the
form of collateral, guarantor or other similar
methods. This means that organizations
must provide other assets as collateral,
which can lead to higher risks and costs
(Kang et al., 2020). Therefore, this research
seeks to present a hierarchical model for
evaluating the performance integrity of the
new financing methods of the Bank Melli
Iran in the startup ecosystem.

Methods

This research seeks to present a
hierarchical model for evaluating the
performance integration of the new financing
methods of the Bank Melli Iran in the startup
ecosystem using a mixed research method
(qualitative-quantitative). The mixed
research method is a research approach that
uses a combination of qualitative and
guantitative methods simultaneously.
Therefore, it has very good validity. The
mixed research method has three very
important advantages. These are:
generalizability,  contextualization, and
validity. Using different methods to collect
data on a topic can make your results more
valid. If quantitative and qualitative data

converge, it strengthens the validity of your



Presenting a Hierarchical Model for Evaluating the ... / Ahmady & ... 263

conclusions.  This process is called
triangulation. This research is considered an
applied objective. Because it is most useful
for managers and policymakers of the Bank
Melli Iran. In the qualitative part, in order to
understand, recognize, and extract variables,
a systematic review of research backgrounds
was used to reach the variable. In this section,
105 articles were selected for screening, and
after reviewing the articles in this field that
had a close semantic relationship with the
research topic, they were also selected.
Avrticles that were not related to the topic, as
well as articles that had opaque results and
unreliable journals were eliminated, and
finally 29 articles were selected. For
qualitative evaluation, it is necessary for the
author to clearly state the criteria used to
determine the quality of each article. In this
study, the CASP tool (Critical Assessment
Skills Program) was used to determine the
accuracy and validity of the selected articles.
The articles were evaluated according to
these criteria (according to the scores given
by the expert team). Based on the scores
obtained, 29 articles were selected, the
minimum average score was 31 and the
maximum score given was 49, which is in the
range of excellent (40-50) and very good (31-
40). After identifying all the articles, applied
information is systematically extracted from
each article and the initial codes are
determined. In the quantitative part of the
research, to complete the self-interaction
matrix, experts' opinions and modeling of
these variables were also conducted using the
interpretive  structural modeling (ISM)
method. Interpretive structural modeling is a
method for designing a pattern of complex
and multiple relationships between variables

of a phenomenon. This method is a type of
structural analysis based on the interpretive
paradigm. The goal of this method is to
identify the relationships between the
underlying variables of a multifaceted and
complex phenomenon. To examine the effect
of each variable on other variables; this
design is a comprehensive approach to
measuring the relationship and is used to
develop the model framework to enable the
overall goals of the research. The interpretive
structural model is able to determine the
relationship between indicators that are
individually or in groups dependent on each
other. Interpretive structural modeling
consists of four main steps, which are:
forming a structural self-interaction matrix,
forming an initial compatibility matrix,
forming a dependency matrix, and
determining the level of goals (Nadali, 2015).
The statistical population of the quantitative
section in the interpretive structural modeling
section also included experts who were
proficient in completing the self-interaction
matrix and were selected using the
judgmental sampling method, numbering 19.
The experts consisted of two sections: a set of
academic experts and specialists familiar
with startup financing with an academic rank
of associate professor and above, and
organizational experts including senior
managers of branches of the Bank Melli in
the country with a PhD degree and more than
15 years of management experience.

Findings and Argument

In fact, 21 main codes were extracted
from the qualitative part as described in
table number one below, which is the basis
of the quantitative part for modeling.
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Table 1: Extracted Indicators of the Qualitative Part of the Research

raw Variable raw Variable
1 Level of dependence of startups on uncontrollable external factors 9 Systematic risk in startups
2 Financial sustainability 10 Level of venture financing
3 Innovation in financing 11 Startup business model
4 Effectiveness of financing method 12 Rate of return on investment
5 Financial risk 13 Credibility of startup business plans
6 Target market conditions of startups 14 Cash-to-cash cycle
7 Financial conditions of startups 15 Cost-benefit balance
8 Startup start-up initial capital 16 Financial complexity

Source (Vallipour,Ahmady, Moradour, Mohammadipour,2025)

Then, using interpretive  structural research model were obtained. This model is
modeling (ISM) method, levels and the impact shown in Figure 1 below.
and effectiveness of specific factors and

Figure 1. Hierarchical Model of Research

Sl Effectivene Rate of Credlblllty of T
stability ss of the return on startup business peres Level 1
financing investment plans
Financial risk Systematic risk in startups Castg;lt((:)l-ecash Level 2
Target market conditions for startups Venture Capital level Level 3
Financial conditions of startups
Level 4
Financial complexity
Level 5
The level of . Initial capital :
dependence of startups i:}“g?}‘;ﬁg?ﬂ” for starting Startup business Level 6
on uncontrollable g startups model

Source (Vallipour,Ahmady, Moradour, Mohammadipour,2025,2025)
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Conclusions

This research was conducted with the aim
of presenting a hierarchical model for
evaluating the integrity of the performance
of the new financing methods of the Bank
Melli Iran in the startup ecosystem. A six-
level model was obtained, and as the model
shows, the most influential indicators in the
research model are the level of dependence
of startups on uncontrollable external
factors, innovation in financing, initial
capital for startups, and the business model
of startups. What the sixth level of the
research model expresses is a clear
acknowledgement of the fact that the level
of dependence of startups on uncontrollable
external  factors such as inflation
fluctuations, changes in government laws
and regulations, international sanctions, etc.
can affect the integrity of the performance of
the new financing methods of the Bank
Melli Iran in relation to startups. Of course,
the Bank Melli Iran and its policymakers
should always pay special attention to
financial innovations in financing methods
because the identity of startups themselves
is idea-based. Therefore, fixed methods
without innovation cannot be used to finance
them. What affects the integrity of the
performance of new financing methods in
the National Bank of Iran in this area.
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Payame Noor University Research Journals' Publication Ethics
This publication ethics is a commitment which draws up some moral limitations and responsibilities of research
journals. The text is adapted according to the “Standard Ethics”, approved by the Ministry of Science, Research
and Technology, and the publication principles of Committee on Publication Ethics (COPE).

1. Introduction

Authors, Reviewers, editorial boards and editor-in-chiefs ought to know and commit all principles of research
ethics and related responsibilities. Article submission, review of reviewers and editor-in-chief's acceptance or
rejection, are considered as journals law compliance otherwise the journals have all the rights.

2. Authors Responsibilities

o Authors should present their works in accordance with journal's standards and title.

¢ Authors should ensure that they have written their original works/researches. Their works/researches should
also provide accurate data, underlying other's references.

o Authors are responsible for their works' accuracy.

¢ Duplicate submission is not accepted. In other words, none of the article's' parts, should not carry on reviewing
or publishing elsewhere.

Note 1: Publishing an article is not known as acceptance of its contents by journal.

 Overlapping publication, where the author uses hisher previous findings or published date with changes, is rejected.

e Authors are asked to have authors' permission for an accurate citation. When using ones direct speech, a
quotation mark (* “) is necessary.

o Corresponding author should ensure that the complete information of all involved authors in the article.

o Corresponding author is responsible for the priorities of co-authors after their approval.

Note 2: Do not write the statement of “Gift Authorship” and do not omit the statement of “Ghost Authorship”.

o Paper submission means that all of the authors have satisfied whole financial and local supports and have
introduced them.

o Author(s) is/are responsible for any fault or inaccuracy of the article and in this case, journal's authorities
should be informed immediately.

o Author(s) is/are asked to provide and reserve raw data one year after publication, in order to be able to respond
journal audiences' questions.

3. Research and Publication Misconduct

Author(s) should avoid the research and publication misconduct. If some cases of research and publication misconduct
occur within each steps of submission, review, edition or publication, journals have the right to legal action. The cases
are listed as below:

¢ Fabrication: Fabrication is the practice of inventing data or results and reporting them in the research. Both
of these misconducts are fraudulent and seriously alter the integrity of research. Therefore, articles must be
written based on original data and use of falsified or fabricated data is strongly prohibited.

o Falsification: Falsification is the practice of omitting or altering research materials, equipment, data, or processes in
such a way that the results of the research are no longer accurately reflected in the research record.

¢ Plagiarism: Plagiarism is the act of taking someone else's writing, conversation, idea, claims or even citations
without any acknowledgment or explanation of the work producer or speaker.

o Wrongful Appropriation: Wrongful appropriation occurs when author(s) benefits another person's efforts
and after a little change and manipulations in the research work, publish it on his/her own definitions.

o False Attribution: It represents that a person is the author of awork but she/ he was not involved in the research.

4. Reviewers' Responsibility

Reviewers must consider the followings:

¢ Qualitative, contextual and scientific study in order to improve articles' quality and content.

¢ To inform editor-in-chief when accepts or reject the review and introduce an alternative.

¢ Should not accept the articles which consider the benefits of persons, organizations and companies or personal
relationships; also the articles which she/he, own, contributed in its writing or analyze.

o The reviewing must be carried out upon scientific documents and any self, professional, religious and racial opinion is prohibited.

o Accurate review and declaration of the article's strengths and weaknesses through a clear, educational and constructive method.



o Responsibility, accountability, punctuality, interest, ethics adherence and respect to others' right.

o Not to rewrite or correct the article according to his/her personal interest.

o Be sure of accurate citations. Also reminding the cases which haven't been cited in the related published
researches.

o Avoid of express the information and details of articles.

* Reviewers should not benefit new data or contents in favor of/against personal researches; even for criticism or
discrediting the author(s). The reviewer is not permitted to reveal more details after a reviewed article being
published.

o Reviewer is prohibited to deliver an article to another one for reviewing except with permission of editor-in-
chief. Reviewer and co-reviewer's identification should be noted in each article's documents.

o Reviewer shouldn’t contact with the author(s). Any contact with the authors should be made through the
editorial office.

e Trying to report “research and publication misconduct” and submitting the related documents to editor-in-chief.

5. Editorial Board Responsibilities

¢ Journal maintenance and quality improvement are the main aims of editorial board.

o Editorial board should introduce the journal to universities and international communities and publish the articles of other
universities and international societies on their priority.

o Editorial board must not have quota and excess of their personal article publishing.

o Editorial board is responsible for selecting the reviewers as well as accepting or rejecting on article after
reviewers' comments.

o Editorial board should be well-known experts with several publications. They ought to be responsible,
accountable, truth, adhere to professional ethics and contribute to improve journal aims.

. Editolriail board is expected to have a database of suitable reviewers for journal and to update the information
regularly.

o Editorial board should try to aggregate qualified moral, experienced and well-known reviewers

o Editorial board should welcome deep and reasonable reviews, and prevent superficial and poor reviews, and
deal with one-sided and contemptuous reviews.

o Editorial board should record and archive the whole review's documents as scientific documents and to keep
confidentially the reviewers' name.

o Editorial board must inform the final result of review to corresponding author immediately.

o Editorial board should keep the article's contents confidentially and do not disclose its information to others.

o Editorial board ought to prevent any conflict of interests due to any personal, commercial, academic and
financial relations which may impact on accepting and publishing the presented articles.

o Editor-in-chief should check each type of research and publication misconduct which reviewers report
seriously.

e If a research and publication misconduct occurs in an article, editor-in-chief should omit it immediately and
inform indexing databases or audiences.

¢ In the case of being a research and publication misconduct, editorial board is responsible to represent a
corrigendum to audiences rapidly.

o Editorial board must benefit of audiences' new ideas in order to improve publication policies, structure and
content quality of articles.
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