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Highlights

* Organizational, managerial, supra-organizational, legal and regulatory, and human resources
factors were identified as the main drivers of integrationThe findings offer The results of the
research showed that the success of the merger is the result of the simultaneous interaction of
internal and environmental factors.

* The results of the research showed that the success of the merger is the result of the
simultaneous interaction of internal and environmental factors.

* The merger of audit firms can lead to the diversification of services, improved performance
of the firms, and strengthened professional independence of auditors.

Abstract

Research indicates that large auditing firms provide higher quality services to specific clients
compared to smaller firms, because the economic dependence of larger firms on clients is lower.
Also, in the event of auditor negligence, larger auditing firms lose more credibility than their
smaller firms. The aim of this article is to investigate the factors influencing the mergers of
auditing firms in Iran. In this research, a qualitative grounded theory approach has been used,
and a field study was conducted using grounded theory instead of testing hypotheses, which
itself contributes to understanding and constructing a theory derived from the social context
and from the perspectives of the subjects. To investigate this aim, qualitative methods were
used alongside 20 experts in the auditing sector with experience in the merger of audit firms,
utilizing snowball sampling, and information was gathered through in-depth interviews. For
analysis, the grounded theory method was utilized. In the initial stage, 123 identification codes
were generated, and following revisions (removal and merging), 25 concepts were selected
and results were classified into six components including organizational factors, managerial
factors, extra-organizational factors, legal and regulatory factors, human resource factors, and
Consequences.

Key Words: Merger of auditing firms, Audit quality, Grounded theory method.
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Extended Abstract

Objective:

This investigation aims to pinpoint and categorize the determinants affecting the consolidation
of audit firms within Iran's professional environment. Prior evidence suggests that larger
audit institutions tend to deliver superior service quality to specific clients, primarily because
their economic reliance on individual clients is comparatively lower. Additionally, larger
firms face more significant reputational losses in cases of professional negligence. Given the
increasing globalization of financial markets and the necessity for domestic firms to compete
internationally, understanding the driving forces behind mergers is of paramount importance.

Methodology:

The present study adopts a qualitative paradigm, utilizing the systematic grounded theory
approach. Unlike conventional hypothesis-testing methods, this inductive strategy facilitates
the emergence of a substantive theory rooted in social contexts and the subjective perceptions
of participants. The statistical population comprised highly experienced auditing experts
(members of the Iranian Association of Certified Public Accountants) who had either directly
participated in merger negotiations or possessed comprehensive knowledge of the merger
processes. Through purposive snowball sampling, 20 experts (with professional backgrounds
spanning 13 to 38 years) were selected. Data were collected via in-depth, semi-structured
interviews until theoretical saturation was achieved. The analytical procedure involved open,
axial, and selective coding, facilitated by MAXQDA software.

Findings:

The initial open-coding phase generated 123 primary codes (verbal indicators). Subsequent
refinement, elimination of redundancies, and conceptual integration reduced these to

25 distinct concepts, which were ultimately organized into six overarching categories: (1)
Organizational factors (including cost-efficiency, partners' legal status, technological adoption,
and operational planning); (2) Managerial factors (encompassing continuous monitoring,
merger leadership, and compensation improvements); (3) Extra-organizational factors (covering
cultural-intellectual levels, public culture, bargaining power, international networking, and
professional support); (4) Legal and regulatory factors (consisting of standard-setting, large
contract acquisition, audit framework design, and licensing); (5) Human resource factors
(focusing on audit team composition and client engagement); and (6) Consequences (resulting
in service diversification, performance enhancement, and auditor independence).

Conclusion:

The outcomes underscore that audit firm mergers in Iran are not solely financial decisions
but are profoundly shaped by cultural contexts, legal infrastructures, and managerial capacities.
Motivations such as market expansion, technological advancement, and specialization are
pivotal. By offering a localized model, this research equips policymakers and practitioners with
actionable knowledge to navigate merger complexities and elevate professional audit quality.
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Highlights:

* The impact of leadership styles on auditors’ professional competence was examined.

* Directive leadership had a negative effect, while consultative and participative styles had
positive effects.

» Behavioral entropy acted as a mediator between leadership styles and professional

competence.
» Participative and supportive leadership enhances audit quality and professional ethics.

Abstract:

The purpose of this study is to examine the effect of leadership styles in auditing firms on
auditors' professional competence, with an emphasis on the mediating role of behavioral entropy.
Considering the importance of audit quality in enhancing public trust and reducing information
risk, identifying factors influencing auditors' professional competence appears essential.
This applied research was conducted using a descriptive-correlational method. The statistical
population included 5,545 certified public accountants in Iran. The minimum sample size,
based on Cochran’s formula, was determined to be 359; however, 489 individuals were selected
through random sampling for the study. Data were collected using Hersey and Blanchard’s
(1999) standardized situational leadership style questionnaire, along with researcher-made
questionnaires on auditor professional competence and auditor behavioral entropy. Structural
equation modeling was used to test the hypotheses. The findings revealed that the directive
leadership style has a significant negative effect on auditors' professional competence, while the
coaching and participative leadership styles have positive and significant effects. The delegative
leadership style did not have a significant effect on professional competence. Additionally, results
confirmed the mediating role of behavioral entropy: coaching and participative styles increased
professional competence by reducing behavioral entropy, whereas the directive style negatively
affected professional competence by increasing behavioral entropy. The findings emphasize the
importance of selecting appropriate leadership styles in auditing firms and indicate that leaders
employing participative and supportive approaches can foster the enhancement of professional
ethics, behavioral cohesion, and audit service quality improvement.

Key Words: Leadership style, auditor professional competence, auditor behavioral entropy,
auditor, auditing firm.
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Extended Abstract

Background and Objective:

In recent decades, the auditing profession has faced a variety of challenges such as declining public
trust, financial scandals, and weaknesses in auditors’ professional competence. These challenges do
not stem solely from auditors’ technical knowledge or practical experience, but are also influenced by
behavioral and organizational factors. Professional competence, defined as the ability to effectively
apply knowledge, experience, and professional judgment in the auditing process, is one of the most
crucial indicators of audit quality. Among the key determinants, the leadership style of audit firm
managers can influence auditors’ professional competence by shaping or disrupting behavioral and
psychological coherence among staff. Accordingly, this study aimed to investigate the relationship
between leadership styles in auditing firms and auditors’ professional competence, emphasizing the
mediating role of behavioral entropy.

Theoretical Foundations and Literature Review:

This study is grounded in the Path-Goal Theory, which emphasizes the alignment between a
leader’s behavior and subordinates’ characteristics in achieving organizational objectives. According
to this theory, leaders can improve employee performance by adopting appropriate styles that
guide behavior, enhance motivation, and reduce ambiguity. The main leadership styles within this
framework include directive, supportive, participative, and delegating styles.

In the professional auditing context—characterized by team-based work and judgmental decision-
making—Ieadership plays a crucial role in fostering trust, accountability, professional ethics, and
behavioral coherence. A key innovative concept in this study is behavioral entropy, referring to
the degree of disorder, tension, and inconsistency within team behavior. High behavioral entropy
may weaken intra-organizational communication, reduce accuracy, and increase errors during the
auditing process. Conversely, effective leadership that reduces behavioral entropy can enhance
focus, discipline, and group cohesion, thereby improving auditors’ professional competence. Based
on this premise, participative and supportive leadership styles are expected to positively influence
professional competence through reducing behavioral entropy, whereas a directive style is likely to
have an adverse effect.

Methodology:

This applied study employed a descriptive—correlational design. The statistical population
consisted of all members of the Iranian Association of Certified Public Accountants (n = 5,545).
Using Cochran’s formula, a minimum sample size of 359 was estimated, and 489 valid questionnaires
were collected through random sampling. Three instruments were utilized for data collection: 1)
Hersey and Blanchard’s Situational Leadership Questionnaire (1999), measuring four leadership
styles: directive, supportive, participative, and delegating. 2) Researcher-made Behavioral Entropy
Questionnaire (20 items). 3) Researcher-made Professional Competence Questionnaire (45 items).
Content validity for all instruments was confirmed using CVR and CVI indices, both exceeding
the acceptable thresholds (0.62 and 0.79). Reliability was verified via Cronbach’s alpha coefficients
of 0.845 and 0.912 for the two researcher-made questionnaires, respectively. Data analysis was
conducted using SPSS and SmartPLS software, with hypotheses tested through structural equation
modeling (SEM).

Findings:

Correlation analysis indicated that supportive and participative leadership styles had a positive
and significant relationship with auditors’ professional competence, while the directive style had a
significant negative relationship, and the delegating style showed no significant correlation. Moreover,
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behavioral entropy exhibited a significant negative relationship with professional competence.

Path analysis results from the SEM revealed that the directive leadership style had a significant
negative effect on professional competence (f = —0.09, p = 0.042). The supportive (B = 0.16, p =
0.003) and participative (f = 0.33, p = 0.001) styles had significant positive effects, whereas the
delegating style remained non-significant (p > 0.05).

The mediating role of behavioral entropy was also confirmed: supportive and participative
leadership styles increased professional competence indirectly by reducing behavioral entropy
(indirect effects = 0.024, p = 0.027 and 0.019, p = 0.048, respectively). In contrast, the directive style
negatively affected professional competence through increasing behavioral entropy (indirect effect =
—0.027, p = 0.02). The delegating style showed no significant mediation effect.

Overall, the conceptual model demonstrated a good fit, confirming that behavioral entropy partially
mediates the relationship between leadership styles and professional competence.

Discussion and Conclusion:

The findings highlight that enhancing audit quality requires simultaneous attention to technical
expertise, professional behavior, and effective leadership styles. Therefore, auditing firms seeking
to align with international standards and rebuild public trust should institutionalize interactive and
participative leadership within their organizational culture. This approach, by reducing behavioral
entropy and reinforcing professional coherence, can ultimately enhance auditors” competence and
organizational effectiveness.
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Highlights

An effective organizational culture in auditing firms comprises professional values, intra-
organizational communication, and professional learning.

Leadership style, incentive systems, and institutional pressures shape the effectiveness of
organizational culture in auditing firms.

Strengthening professional ethics and continuous learning enhances audit quality and public
trust in auditing firms.

Abstract

Organizational culture, as one of the key variables shaping professional behavior, auditor
independence, and audit quality, plays a fundamental role in the performance of audit firms.
Despite its importance, no comprehensive and indigenous model has yet been developed to
explain the dimensions and components of an appropriate organizational culture for official
audit firms in Iran. The purpose of this study is to identify the dimensions, influencing factors,
and strategies for enhancing organizational culture in these firms. This research adopts a
qualitative approach based on grounded theory using the Glaserian methodology. The study
population consists of experts from the Iranian auditing profession, and sampling was conducted
through purposive and theoretical techniques. Data were collected through 12 semi-structured
interviews conducted in 2025 and continued until theoretical saturation was achieved. Data
analysis was performed using open, selective, and theoretical coding with the assistance of
MAXQDA software. The findings indicate that the organizational culture of Iranian audit firms
comprises three main dimensions: professional values and beliefs (professional independence,
integrity and honesty, and confidentiality), intra-organizational communication structure
(transparent reporting and professional interactions), and professional learning and expertise
development. In addition, both internal factors (partners’ leadership style, incentive systems,
and compensation) and external factors (regulatory bodies, market pressures, and the economic
environment) were identified as influential. Finally, strategies including the development
of professional ethics, learning empowerment with a technology-oriented approach, and
strengthening organizational cohesion and identity were proposed, which can contribute to
improving audit quality and enhancing public trust.

Key Words: Organizational culture model, Auditing firms, Audit quality, Professional ethics,
Auditor independence
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Extended Abstract

Background and Objective

Organizational culture is widely acknowledged as a fundamental determinant of professional
behavior, ethical judgment, auditor independence, and audit quality. In auditing firms, where
professional skepticism, integrity, and public trust are central to organizational legitimacy,
culture functions as an invisible yet powerful mechanism that shapes decision-making and
constrains opportunistic behavior. International audit networks have long emphasized the
strategic role of organizational culture in sustaining audit quality through professional values,
ethical leadership, continuous learning, and structured communication. However, the direct
transfer of these global frameworks to national contexts remains limited, particularly in
countries characterized by distinct regulatory, economic, and cultural conditions.

In Iran, auditing firms operate under complex institutional pressures, including regulatory
requirements, market competition, economic uncertainty, and culturally embedded
expectations regarding financial reporting and accountability. Existing domestic studies have
primarily examined the isolated effects of organizational culture on variables such as auditor
judgment, professional commitment, and audit quality, mostly through quantitative methods.
While these studies confirm the importance of culture, they lack an integrated and context-
sensitive framework capable of explaining how organizational culture is formed, maintained,
and enhanced within Iranian auditing firms. As a result, both practitioners and policymakers
face a shortage of indigenous models that adequately reflect professional realities and lived
experiences in this context.

Accordingly, the objective of this study is to develop a context-specific and theoretically
grounded model of an appropriate organizational culture for Iranian auditing firms. The study
aims to identify the core dimensions of organizational culture, examine the key internal and
external factors influencing its development, and propose practical strategies for strengthening
organizational culture in ways that enhance audit quality, professional ethics, and public trust.

Methodology

This research adopts a qualitative design based on grounded theory using the Glaserian
approach, which is particularly suitable for theory development in underexplored contexts.
The study is exploratory and theory-generative, seeking to derive conceptual insights directly
from empirical data rather than testing predefined models. Data were collected through semi-
structured, in-depth interviews with senior experts in the auditing profession.

The analysis followed the core procedures of Glaserian grounded theory, including open,
selective, and theoretical coding. An iterative process of constant comparison was applied to
refine concepts and identify relationships among emerging categories. Qualitative data analysis
software was used to support systematic coding and category development. To enhance rigor
and credibility, multiple validation strategies were employed, including intercoder agreement,
stability checks over time, and expert review throughout the coding and theory development
process.

Findings

The findings indicate that an appropriate organizational culture in Iranian auditing
firms consists of three interrelated core dimensions: professional values and beliefs, intra-
organizational communication structure, and professional learning and expertise development.
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Professional values and beliefs form the normative foundation of organizational culture and
encompass auditor independence, integrity and honesty, and confidentiality. Independence is
reflected in resistance to client pressure and strict adherence to professional standards, while
integrity manifests through unbiased reporting and ethical judgment. Confidentiality involves
safeguarding client information and maintaining clear professional boundaries.

The second dimension, intra-organizational communication structure, includes transparent
reporting and professional interaction. Transparent reporting emphasizes compliance with
auditing standards, clear disclosure of audit limitations, and open communication with
governance bodies. Professional interaction involves collaboration among auditors, structured
consultation mechanisms, and systematic knowledge sharing within firms.

The third dimension, professional learning and expertise development, highlights
the importance of continuous professional education, structured training programs, and
specialization in key regulatory and technical domains relevant to the national auditing
environment.

The study further identifies influential internal and external factors shaping organizational
culture. Internal factors include leadership style, incentive systems, and organizational
governance mechanisms, which significantly influence auditors’ motivation, ethical conduct,
and professional commitment. External factors comprise regulatory institutions, market and
client pressures, and broader economic and cultural conditions. The interaction of these factors
determines the stability and effectiveness of organizational culture within auditing firms.

Based on these findings, three strategic pathways for enhancing organizational culture are
proposed: strengthening professional ethics, empowering auditors through continuous learning
and technology-oriented auditing, and reinforcing organizational cohesion and professional
identity.

Conclusion and Recommendations

This study develops an indigenous and empirically grounded model of organizational culture
tailored to Iranian auditing firms. The findings demonstrate that organizational culture is not
merely a collection of abstract values but a dynamic system shaped by leadership practices,
institutional pressures, and learning mechanisms. Strengthening ethical foundations, investing
in continuous and technology-driven professional development, and reinforcing organizational
identity are critical to improving audit quality and sustaining public trust.

From a practical perspective, auditing firms are encouraged to institutionalize ethical
frameworks, align incentive systems with quality-oriented performance, and formalize
mentoring and professional development initiatives. Regulatory and professional bodies
can support these efforts through targeted training programs, ethical oversight, and policies
that reinforce auditor independence. Future research is recommended to empirically test the
proposed model and explore its interaction with emerging technologies, such as artificial
intelligence, in the auditing profession.
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Highlights

Auditing LLMs ensures compliance with laws and regulations, thereby reducing legal risks
and liabilities.

Auditing, by identifying and mitigating technical, operational, and social risks associated
with LLMs, enhances system safety.

Auditing LLMs, through increased transparency of their performance, strengthens stakeholder
trust and facilitates broader adoption of the technology.

Abstract

Large language models represent a major advance in artificial intelligence research. These
models are based on complex neural networks trained on large datasets and can provide unique
capabilities in various domains. The application of large language models in the audit field has
also created challenges in performing repetitive tasks, evaluating internal controls, providing
procedures, and planning audits. Studies have also defined Al auditing as a mechanism that
ensures that Al systems are ethically, legally, and technically sound. However, existing auditing
practices have failed to address the challenges posed by large language models that exhibit
emerging capabilities. The present study, by reviewing the existing literature, while defining and
classifying these models, has raised the opportunities and challenges of using large language
models in the field of auditing and has presented a three-level framework for their auditing. The
results of this study provide researchers with a structured basis for classifying large language
models. The study also shows that audits, when conducted in a structured and coordinated
manner at all three levels, can be a practical mechanism for managing some of the ethical and
social risks posed by large language models.

Key Words: Large language models, Governance audit, Model audit, Application audit.

Extended Abstract

Introduction

The advent of Large Language Models (LLMs) marks a pivotal innovation in artificial
intelligence, shaping the future of auditing and related professional fields. LLMs are increasingly
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used to automate repetitive tasks, assess internal controls, support audit procedure development,
and streamline audit planning. Their widespread adoption introduces both significant advantages
and complex risks, particularly related to data privacy, security, bias, and ethical reliability.
Traditional auditing frameworks have proven inadequate in addressing the unique challenges
posed by LLMs, necessitating novel approaches to Al audit and governance. This study aims
to bridge this gap by classifying LLMs and proposing a comprehensive auditing framework
that ensures responsible and effective integration of these technologies in the audit profession.

Materials and Methods

The research adopts a literature review and synthesis approach, drawing insights from
academic articles, industry reports, and regulatory guidelines on LLMs, Al auditing, and
ethical frameworks. Comparative analysis was conducted to distinguish feature sets, risks, and
opportunities across internal, semi-internal, and external LLMs. The study presents a three-
level audit framework—comprising Governance Audit, Model Audit, and Application Audit—
designed to holistically address ethical, technical, and social concerns. Practical implications
and adoption barriers were investigated through review of audit firm practices, regulatory
compliance, and stakeholder perspectives.

Results and Discussion

Findings of this research highlight that LLMs have become highly prevalent, offering
enhanced efficiency, effectiveness, and quality in audit processes, but their usage is hindered by
privacy, security, and ethical challenges, exacerbated by insufficient oversight. Major audit firms
are transitioning from reliance on external LLMs toward internal and semi-internal models to
strengthen confidentiality and ethical standards, though adoption remains slow due to high costs
and client preferences for external models. The proposed three-level audit framework delivers
several practical benefits:

1. Operational Legitimacy and Compliance: Governance and application audits collaboratively
ensure that the use of LLMs aligns with national and international regulations (e.g., GDPR, EU
Al Act), minimizing legal risks.

2. Security Enhancement and Risk Reduction: Model audits document technical capabilities,
biases, and risks, while application audits assess real-world impacts, together mitigating
operational, reputational, and ethical risks.

3. Transparency and Trust Building: Systematic audit documentation enhances stakeholder
trust and supports broader social acceptance of Al-driven audit systems.

4. Ethical and Responsible Development: Integrated audit procedures guide LLMs
development towards fairness, privacy, and accountability.

5. User Empowerment: Transparent evaluation enables users to understand LLMs strengths
and limitations, fostering digital literacy and responsible interaction.

6. Industrial Standardization: Aggregating audit outcomes enables the formation of best
practices and standards for LLMs deployment in the auditing industry.

The framework demonstrates robust synergy across its levels, facilitating safe and sustainable
adoption of LLM-based technologies. It also provides a structured pathway for regulatory
bodies to update governance and ethical guidelines, aligning Al usage with evolving industry
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Conclusion

The comprehensive implementation of the three-level audit framework (governance, model,
and application audits) ensures that LLMs are utilized not only as advanced technical tools,
but also responsibly, ethically, and in accordance with societal interests and user rights.
This approach mitigates multifaceted risks, promotes transparency and trust, and drives the
responsible development and deployment of LLMs within the audit sector. Therefore, the
review of theoretical foundations and proposed frameworks shows that the management
and evaluation of systems based on large language models (LLMs) requires a three-level
(strategic, model, and application) and coherent approach, each level having its own specific
role and mission in ensuring the development, deployment, and responsible exploitation of
the aforementioned technologies. Overall, this three-level and complementary approach, each
alongside the other, provides a systematic and efficient mechanism for ensuring the security,
legitimacy, and accountability of intelligent language systems.

Aggregation of the results of multiple audits at different levels will gradually help to
shape and evolve industry-wide standards, assessment frameworks, and best practices for
the development, deployment, and management of Large Language Models (LLMs). This
will provide a platform for comparing, evaluating, and assuring the quality of products and
services on a broader scale. Ultimately, implementing a three-tier audit approach ensures that
Large Language Models (LLMs) are not only technically powerful tools, but are also used
responsibly, safely, ethically, and in the interests of society and users, which in turn will lead
to the sustainable and trusted development of new technologies. Future research should focus
on comparative studies of different LLM implementations, development of audit standards, and
evaluation of LLM impact on auditor-client relationships and industry dynamics. Policymakers
are encouraged to update Al governance regulations in alignment with the proposed auditing
framework to address emerging risks and foster sustained trust in technological innovation.
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Highlights

* Predictive auditing shifts the focus from past events toward early identification of future
risks.

* Big data analytics supports anomaly detection and prediction of emerging risks.

* Risk identification and preventive risk management are key components of predictive
auditing.

* Data quality, information systems, and data analytics skills are essential for implementation.

* Organizational readiness and technological capabilities support the adoption of predictive
auditing.

Abstract

This study aims to conceptualize predictive or forward-looking auditing. Predictive auditing
is an emerging approach in the field of auditing that employs data mining techniques, machine
learning, and statistical analytics to identify patterns, trends, and anomalies in an organization’s
financial and operational data and to predict potential risks before they materialize. In contrast
to traditional auditing, which primarily focuses on examining past events, this approach adopts a
forward-looking perspective, enabling auditors to make more informed decisions and undertake
appropriate preventive actions in a timely manner. The primary objective of predictive auditing
is to enhance the efficiency and effectiveness of the audit process by focusing on high-risk
areas and identifying potential instances of fraud. By employing advanced algorithms, this
approach can rapidly process vast volumes of data and uncover complex relationships among
different variables. Consequently, rather than devoting substantial time to examining a large
number of individual transactions, auditors can focus on analyzing key findings and providing
valuable recommendations. By generating timely and accurate analytical reports, predictive
auditing enables managers to continuously monitor organizational performance and undertake
corrective actions when necessary.This study adopts a qualitative research approach. To this
end, semi-structured interviews were conducted with 13 experts comprising accounting faculty
members, partners of audit firms, Certified Public Accountants (CPAs), senior audit managers,
and specialists and researchers with professional experience in financial statement auditing. The
participants (experts) were selected using the snowball sampling method, and the interviews
continued until theoretical saturation was reached. The findings indicate that the implementation
of predictive auditing requires the establishment of technological infrastructure, enhancement
of auditors’ data mining and statistical analysis skills, development of clear standards and
guidelines, and a shift in perspective from retrospective auditing toward a forward-looking
approach. The experts emphasized that the use of artificial intelligence, machine learning,
and big data analytics can transform the role of auditing from detecting errors and fraud to
preventing them. This study is among the few domestic studies to identify the dimensions
and requirements for implementing predictive auditing based on the perspectives of auditing
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professionals and experts in Iran. The findings provide practical insights into the role of
technology, data mining, and specialized training, thereby clarifying the pathway for auditors’
transition from a traditional approach to a forward-looking approach. The results can also serve
as a basis for developing modern policies and standards in the field of data-driven auditing.

Key Words: Predictive Auditing, Forward-Looking Auditing, Artificial Intelligence, Data
Mining, Experts’ Perspectives, Audit Risk

Extended Abstract

INTRODUCTION

The rapid development of digital technologies, big data, artificial intelligence, machine
learning, and advanced analytical techniques has fundamentally transformed the business
environment and created new requirements for the auditing profession. Traditional auditing
has predominantly adopted a retrospective approach, focusing on examining past transactions
and identifying errors or misstatements after their occurrence. However, the increasing volume
and complexity of financial and operational data have made conventional manual procedures
less efficient and have increased the need for technologies capable of processing and analyzing
large-scale datasets. In this context, predictive auditing represents a forward-looking approach
that seeks to identify patterns, anomalies, and potential risks before they materialize.

Predictive analytics uses statistical algorithms, data mining, and machine learning techniques
to analyze historical and current data and predict future events and trends. In auditing, these
capabilities can support the identification of abnormal transactions, unusual financial trends,
potential fraud indicators, and emerging risks. The integration of predictive analytics into audit
planning can therefore enable auditors to move from a reactive approach toward a preventive
and forward-looking approach.

Previous studies have largely focused on applying specific analytical techniques, such as
artificial neural networks, artificial intelligence, or data mining, to fraud detection, bankruptcy
prediction, or risk assessment. For example, previous research has demonstrated the ability
of neural network models to identify fraudulent financial reporting and predict fraud risk.
However, comparatively less attention has been paid to the professional, technological,
organizational, and standard-setting requirements for implementing predictive auditing from
the perspective of auditing experts. The present study addresses this gap by examining the
dimensions, characteristics, requirements, and technological capabilities of predictive auditing
based on the perspectives of auditing professionals and experts in Iran. The study also seeks to
clarify the transition from traditional retrospective auditing to a forward-looking and preventive
auditing model.

MATERIALS AND METHODS

This study employed a qualitative and interpretive research approach to identify the
key components and indicators of predictive auditing and to examine the role of emerging
technologies in financial statement auditing. Data were collected through interviews with 13
auditing experts with experience in the use of technologies, including data-analysis software
and artificial intelligence, in auditing processes. The interviews focused on the nature and
characteristics of predictive auditing, its differences from traditional auditing, the importance of
considering future risks, the role of information technology, and the identification of anomalies
and potential fraud.

The collected information was analyzed through content analysis. The analysis focused on
identifying recurring concepts, characteristics, technological requirements, risk-related factors,
and factors influencing the transition toward predictive auditing. The findings were presented
through the frequency and percentage of responses associated with the main themes identified
in the interviews.

RESULTS AND DISCUSSION



Journal of

Professional Auditing Research H
7 *' "PAR

Fall 2026, V.6, No 24 pp 114-147 ===

N
Al o

The findings demonstrate that predictive auditing consists of several interrelated dimensions.
Regarding the definition and characteristics of predictive auditing, the analysis showed that risk
and threat identification was emphasized by 62% of respondents, while the use of emerging
technologies and accuracy in assessing the quality of financial data were identified by 38% and
46% of respondents, respectively. In addition, 23% of experts emphasized the identification
of red flags and accounting errors, while 15% highlighted increased audit efficiency. Experts
also identified flexibility in response to changes in the business environment, the use of big
data for trend analysis and future prediction, identification of future risks, and development of
preventive solutions as important characteristics of predictive auditing.

The findings further indicate that the transition from traditional to predictive auditing is
driven by several factors, including stakeholders’ increasing demand for higher-quality and
more comprehensive information, rising expectations from auditors, the growing availability
of big data, rapid technological development, and the possibility of examining the entire
population of transactions rather than relying solely on sampling. The automation of repetitive
audit procedures was also identified as an important factor contributing to increased efficiency
and accuracy.

With respect to the contribution of predictive analytics to audit risk assessment, 77% of
respondents emphasized the prediction of future risks, while 69% emphasized the identification
of anomalous patterns. The ability to identify complex relationships within data and conduct
rapid and efficient analyses was also highlighted. These findings suggest that predictive
auditing can enhance the auditor’s ability to identify warning signals before risks materialize
and consequently strengthen preventive audit procedures.

The findings concerning the criteria used to identify anomalies and potential fraud indicate
that identification of key variables was the most frequently emphasized criterion, with 85% of
respondents highlighting its importance, followed by data quality at 77%. Comparative analysis
and model testing and validation were identified by 69% and 62% of respondents, respectively,
while financial ratios were mentioned by 23%. These results underline the importance of
high-quality data and appropriate model validation for developing reliable predictive audit
procedures.

The analysis of information technology use showed that Excel and artificial intelligence,
each reported by 69% of respondents, were among the most frequently used tools, followed
by SQL (62%), machine learning and deep learning (54%), and Python (38%). Tableau was
reported by 8% of respondents. The findings demonstrate that traditional tools such as Excel
and SQL continue to play an important role, while artificial intelligence and machine learning
are increasingly being incorporated into predictive auditing processes.

Overall, the findings indicate that predictive auditing should not be viewed merely as
a technological tool but as a conceptual and professional transformation in auditing. The
integration of big data analytics, machine learning algorithms, and advanced statistical
models provides opportunities to examine large volumes of data, detect hidden patterns,
identify anomalies, and issue early warnings regarding potential risks. At the same time,
the implementation of predictive auditing requires appropriate technological infrastructure,
analytical skills, clear professional standards, high-quality data, and organizational readiness.
These findings are consistent with previous studies emphasizing the usefulness of artificial
intelligence, neural networks, and predictive analytics in fraud detection, audit quality, and
risk reduction. Nevertheless, the present study extends previous research by focusing not
only on the effectiveness of individual technological techniques but also on the professional,
infrastructural, technological, and standard-setting requirements for implementing predictive
auditing in the Iranian auditing environment.

CONCLUSION AND SUGGESTIONS

The results indicate that predictive auditing can facilitate a fundamental transition from
retrospective error detection toward forward-looking risk identification and prevention.
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The experts emphasized that the successful implementation of this approach requires the
development of technological infrastructure, improvement of auditors’ data-mining and
statistical-analysis skills, continuous professional training, development of clear standards and
guidelines, and the creation of an organizational culture that supports learning and innovation.

In particular, the analysis showed that 85% of respondents recommended the use of advanced
audit software, while 77% emphasized the importance of developing a learning culture
within organizations. Continuous training was emphasized by 62% of respondents, and 23%
highlighted the importance of accepting innovation. These findings suggest that technological
investment alone is insufficient and that human capabilities, organizational culture, and
professional development are essential components of predictive auditing implementation.

Accordingly, auditing firms and professional institutions should invest in data infrastructure,
advanced audit software, continuous training, and the development of appropriate standards and
guidelines for data-driven auditing. Future research may further examine predictive auditing
through empirical testing of specific machine-learning and statistical models and evaluate their
effectiveness in actual audit engagements. The contribution of this study lies in providing a
comprehensive view of the technological, professional, and organizational requirements for
moving from traditional retrospective auditing toward a forward-looking predictive auditing
model in Iran.

Keywords: Artificial Intelligence; Audit Risk; Data Mining; Forward-Looking Auditing;
Predictive Auditing; Experts’ Perspectives

Ethical considerations

Compliance with research ethics principles

The authors have adhered to ethical principles in conducting and publishing this scientific
study, and this has been confirmed by all of them.

Author contributions

Author contributions in the article derived from the thesis are as follows

First author: Preparation and processing of samples; conducting experiments and collecting
data; performing calculations; statistical analysis of data; analysis and interpretation of
information and results; drafting the manuscript.

Second author: Thesis supervisor; study design; supervision of all stages of the research;
reviewing and verifying results; revising, proofreading, and finalizing the manuscript.

Third Author: participation in research design, supervision of the research, review and editing
of the article

Conflict of interest The authors declare that there is no conflict of interest

Funding This article did not receive any financial support

Acknowledgments

The authors would like to express their sincere gratitude to the esteemed experts and
professional auditors who generously contributed their time, knowledge, and valuable insights
to this study and assisted in providing and completing the required information.

d-) 10.22034/JPAR.2026.2089871.1533

1. Msc.Student. Department of Accounting, Faculty of Social Sciences & Economics, Alzahra University,
Tehran, Iran. shadi.borji@bankmellat.ir

2. Professor, Department of Accounting, Faculty of Social Sciences & Economics, Alzahra University,
Tehran, Iran. (Corresponding Author) rahmani@alzahra.ac.ir

3. Assistant Professor, Department of Accounting, Faculty of Social Sciences & Economics, Alzahra
University, Tehran, Iran. a.maddahi@alzahra.ac.ir

http://article.iacpa.ir



: P T 2
s 99 o ety *PAR |
et VEV-NE oo F40 Sl ler 5 St ol (o JL

O (i i) (o > Jio (w3 39 3 9S00 T (w b
o8 3 oW Julo !

R RO e DU PSP

VEO/ Y8 il s ol
VE-O BN sy ol

s 33 UG

R (o s eA.;J
WS oo Slatio |y jaebe slacSus ) St 5 s lual Glulis ()5 glaosls Ll Y
ol (el sl Sl 5 ool el gl s 5 oMb clraslol s Lmools ceiS ¥
g yse Hlad 4y 00iiS o i

89,555, 008 oG (oo il ol S5 00T L 00isS o s (ol (e 0000 )0 dllie (]

W )bl Glo Jdos g credle (6, S0k (g9lSonls (lacSuSS 5l (g puSe 0 b aS Col syl 0595 40 (g
SlaSis; g 00,8 globid | lojle Slles 5 (Jlo laosls ;5 39250 slagslnials g Loy, dagSII G oS oo
Saslng) (o 2 i o5 (e (o plas Blie 13 0,509, (nl WS i £989 5l G | JLei!
3! 5l Slosaar b aiS oSS lo plus 45 5 ans o0 &Sl Soais] oy wls 35 a3 4535
L I3 0aliS s ol shol G s plowl aige & 1) canslio 4l S iy Ll g s
5 ol ol el Sloclis Ll 5 Sy slbois 2 575 Gl ooyl ] 3 ot
Ly, 500, (0310 Sy ) bosls 5l gondiae poxe el jol8 caid iy slap )8! 5l eolaiul b g ol
eor &l ok pley Sre e & adlsi oo Lo ples il )5 S a5 | it sl ate o ode
oo sl 35 451 b S 55 05 et | a4 5 (sl slaatly ol s woasie (sla 515
00,5 b yeinns yob 4 1) Glojle 3 Shae b aad oo GGl ()l pite 4 00T (G iy (ol (@850 9 339
OB 3 5N Y L Ll ol jocul a8 magh iy, aies plodil ) p3Y  >Mol Sleladl ls & 90 40 s
Olnde gomy LIl ¢ g s Slasge G550 (g lles i) ole i lasl ) iagh assl> oS
wisls J5as (b slacsyg0 o il 09> )3 (5148, 425 1)l o Rashy 5 plaasie 5 (o ples o)
8l aelsl o b amlas 5 gy by slS (5 ,5) S o5 )L te LBl By, b5 & pp0 delas



: T e .
/2 90 ylwo et 2

N
Al oo

Journalof Professional Auditing Research

as \FV—\\\CWc\?'b}ﬁg‘)%}gmﬁe)kitr&ﬁdb

Al Jols g ks glosl oS
Slee sl eailyglid slacslu g (g3l B o 3lins 0uiS dim i (o ples 3o aS oy L leasdly
35S i g ateive slaJeadl g o g s lasbin] pgad (ol pla o 5o (6 )bl Sl g gglSTosls
Jlows 5 eitle (250l ¢ egimn bga il solitul a8 wo S aST 5 5 el [Soans] 4y S (ool
5 Lipgh cpl s )l a5l g St 4 L g Uas 2aS i, o plas 28 Wilgs 0 S5 slaools
G55 Sleldl g bl eyl )l 5o e plus 48 > 8 L5 sBaus 3l (6,50 00 b a5 cul (Sl Gldlas sguse
©3lSeals (5,58 (mdi o)l Jee slo o alIL T mls casl oo S Hlulid 1) 00isS i i (oo ol
Slie Wlsi oo 5 35lusiso ) 1) o] 3,505, @ (s 3,505, 5l Gl plos ©5 2 e s gm0 S350l 5

oFass Jdow (g5lSenls o egian Shad o] s plu S o i (o gl 1 g0udS g0y
GN)J_Lm? &.w._{) ‘Qlf)"

d-) 10.22034/JPAR.2026.2089871.1533

shadi.borji@bankmellat.ir ;|1 05 dyo 3l olKisls (s lasluc 3 solazdl pale 0aSitils )l ol )5 (ggzeils )

rahmani@alzahra.ac.ir (Jytuws odiws ) o))l ool s a3l olKtils (g haslu 5 (solazdl pgle 0aStils (g haslu 05,5 woliwl .Y

a.maddahi@alzahra.ac.ir .. ! .l el olKisls (s lules 5 (goladl pole 0aSisls (g laluc 09,5 ¢ Lol Y
http://article.iacpa.ir



doode -
Sl oladlaiy b o oee 50 g azgi LB ailyslid slocd iy b oSy 5 S 08 5
31 QS oslisl S o il 2 ogdle b aseie o lojl (S 5 S anss 5
anilay s o5 s (pl Jis 4 sloanslid job 4 g el andl, l3d) 15 (b sloc g0

@l b asies gl obasl b i 5 3L Coal b iy o 51 LT Il slocsso
Slasl 3ao5 (gl (Jad (g2l 1 (giwd sloays; 0590 (o plu sla by, 5l (S a8
g 4 Mo (Sl ld s ;0 (o ple (§5luaz LSSl 2 ST i sl ST 48 >
lsls) 35 oo wlesr! i o plowl 1) s plis Caliee slaais] )b yawlegil a5 Sl 5l
(Y TY ) e

SekB b akl; o ol SIS eSS0 6ol o8 bl Jb sbale—; 2 50
oxge p (b slad)go dpd Syt &5 Jl> o sl onel 35290 Jbo o g0 SIS
b el a3, il Lo sl (55— &5 plosl oSl oo qulBy gl oy o Lol sl gy
5 ol o pas GBS 9 n 3 (sl E S8 it g ol Sl Leges o o
OIS Gl g sl ol By (riz £939 9o (o pli pnd SS9 Pl plads
ol b sl B s _ilgh 08 45 anms e b (gl ailins] 50 505 ¢
Fol 09 el (ilsd e 5 a4 (Ve -V D) aiido o9 |) (o pla SudeS
aiile 5y gl sl 5 gyl o luln (sl 8 s Sy e o(F -+ ¥) 1S ol LS
)5 U5 el o ple ol slocS y o)l e

e Sytelin )3 00 i ladelos plésl olee (o)l lakazes y
5 Sy 8,50 50 IVl slo iy daylojlw 4y g el oo Sla sloass3d jsbay
i el clag yslid g o iy TV Yo Lol 5 505)55) amd s 45| o5l (clocus
WS 42 g Camlior Ol ple W 0285 alold (o )b 698 5l (S 0926 B 0 S ol
Sy (e e &y (shlaie Sy Wl oo aigSr 5310 az 355 0 ] (il oS
‘ﬂ(b_ll.chO,:.g s lastinl ;o cwplus) S s |

w2l 2 1) QUlg ) 4ty slas jslid plu g (egtas (9o daosls (S Julo 5 2
s plol Sladl j e alie 1) o plas slo Jandl 5t wo g layog, cans] jo a5 0S8 o
b ol G3Ralr b sl jao &) (ol w18 50 Gl cJos @355 50
OLen 5 ssle JloS) wis wiplss Gl (o ples 45> (sl (g0 g8 Wil s pslid
oS Sy oS g 42 oS sleosls asgezme (g b plo ple a0 (VF Y
9 xS e 4 45 05 (oo (ololid |) 0sisS S iy slagSll 5 lagsjlniall da Son
ool sl oI 51 oolicl 4y 00iiS s oy Jelod g 43765 i oo oS U (5550
o Ll (Fu b g (ad saosls slagSl Julows 5 525 sl Gedle (6 250k LSS5
(L g Loslg) oS o yian 1y eaiyl slanigy g i B ojlo oo 0B 1 laleslw g 0)l0

$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




[P e koS ol 53 0488 s iy (oo i o (g 22 S0 0T gyl | 0110 90 o5
0 el (g3 138 3l 0SS s iy Jal g 4525 (VYY) (K g (pogalSTly 67+ Y
BaiS o eolitul san T slaslayg, g b ,ld, dausy, cwisin &lp eols » e slo i 5|
3 ot 5 o 1l 2 plizpas ool § g5l o gl 3 s il oLt
o b @i wiinns (6,10 NS 5l iU Lo g ) louial dan axdl .ol )15 geunS sloai)
5 bk 25 olwlid slp (ol ol sl o ST s sloosls 5l ool e ol 50
Big-4) o plos slocS 15 Loz sile (51ad > Slads Sl b cdomts ;5 sl lodi
aeid el sgne sl (O1BL) S welas 5 b i 9w 5l sloan] B LS L
A axlge oy 00 (ggloald (Gl SuST SaST L o g «(g il

9 e, dngi 5 (o) 2 0SSy (el egaS ;0 (lagh el jl Boa
o Sl Lol il 58 31 i i o a5 sl 44 45 el ol
$loosls Jalo 5 4S5 b oo gl 55 ol S S Lolih |, o0imo i (glagS 5 laailis
@ Seany ] (50,50g, cid iy )bl ST 5 iile (6 S0k oshan Sisp oS5
el 005 s ol (i i ) ool Alis 0 oo s

IOWESEPRICIPR R I

1 S5 33Ld 5 13155 e 10MiiS st oy (o el 1Y

ALHAS ans o ool J.‘.l?uadJ)Ju 6[&&.»5; 9 69[50&‘0 LY ‘(5)9L;-é IS saﬂ)w
‘8355 )‘ uw IRV c)l>‘ Lb)Lfsu_«wS 4 d"‘y(SA aS Gl o0l g&uu&s) A&_Aa:y 4 e
61&&)‘;(5““(?“]'['“} S ‘_;)5917 LQ‘J])‘j ob; LSMJW ‘) @Lb‘_g)l?u.@l;w.»}
29 d.»s‘sn Jl.ud ‘) d‘wdfb&)_uu ol S5 1 ‘&5‘5441 43‘) @55)‘0»; |) ‘é_a.u).gl.uo
Ql)l.iw 9 LSLQ)S) ‘0)‘0 Gogdoe U“))‘ o ).».a..!_w JL> ) r:‘..\.c S Oy )159;.,\_“5 Ja.».?oo
5ok b SsSs 5 6Ll e 55l dlaools 3l oaisS cuo i Judoxigas o S(Ve )
\))ju;a )‘)3 4.‘>9.’ S)y90 @UJL’ 6[&00‘& U“’L""“ » o\.\...»] e G»Lu le‘ w.a.?u 6‘).1 GAMLA
VY e 551D

laanl B a5 cwplas (g So S (oo Sleidn | 00 S (ol (SRB95
oples (nlple oS (o0 S Se35 abg e laslig; 4l (Jbo e g (b (—asu bl
L oaisS sim i (ow gl a5 Jl> o ol 55 10ie Pl 4 [ SaldS O jg0dy Siw
bolas ) 5l (B n 6 Xim 9 i Sl O 53 bl slaae 5 (s5909SS 5l ool
Wb bplosle « Sy Sb5)l H0 eaisS con ion Jdoigas 120 51 S50 colasul jelaiedy .ol
V(Y‘ AR u"ﬁ*"ﬁsﬁ £5|9MJ) ML’ asle (5».:).4..4.»0 WLAA JAA 9 YL: WLSL’ Lngob‘d 4

ﬁ)b‘ i) M—‘ (Y 9 l.%..\.:j)ﬁ Lﬁjﬂ‘ J...L?u9 =L>).>u 9 uz_....f(\ 6“)_\ aosls J...L?U
3l laegazmo  § c0dinS o i J—doigds 1o 0Bl oo o gy lual g DBl il (sole 8
&l sslSesls g Oeile G5k LgL@p;b")?fJ‘ ‘(_g)l.o—‘ Gl SuST las cul ools Judosgds 120

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




| *PAR] T3, S Bz | 7]

619'“") \.LSGA oola ! DM] dlﬁws) L: l.ﬁ\)‘.\aﬁ) GMJJA—U 9 L;?u)l.w (_gLQoO‘\) J.».L?usda)m
&l il 6 S0L o Jue u")?“’T &l 09250 (soold 05,90 C:-.’.")Q MY o099 9
w.du cJ.QM ‘sw).’Lm} 4.‘3)9 50}9;&‘ 09..»69 OOLD.»_MJ‘ ‘ola \.\b‘P C) YLQ.A}‘ 4.7;;‘ GHJUM.,.:
L g Slg) sl 00,5 39, a4 Jluoms jac 4y oliwl 51 o2gl lee o IS 51 ol
0529 (ow il £43 ol szl s gilwenly a0 (gouxine sl il (> pl b MY A
(5""’)"L'“"> 6‘)) UAM 6L®u5>)L> 9 L(b;))dul».w‘ S99 pas WS o UJ)SW )‘ ‘55) .o)\a
s 4 pland o (1laS Al pu slesel pac 4 jouie Conl (o a5 Al 0 00ilS Lo ion
OUS 5 Sl ples olos o 03 Glacs Lo (B (pizean (Vo T+ J8) 05 ol 5l Jol>
9 OQ‘J J.J.?u usm u).wa.) (_QLQM 9 Lm)‘)a‘ )l oJLD.»_..u‘ (_g‘).v u;w).st} 9 ‘_gjLAJLw}
(VoY (0 9 93) 09 (owplax g9 cnl 5l Sge )10 p0 0 5l @l Wi oo o Senn; (53l e
Jelod 5 355 ((ogran (h90) (SFUD (5)5l8 Jold aies (nl jo a2 slas sl
Sy S (o gl sladali p g diatign Sl 18150 9 )1 (30,5 gelagil 0aiS (i
Ja.u).c ‘sw).wLm} Ml)sbw)jbﬂﬁoéjﬁ)ij 6"‘“') (_ng.u\)s B> \-\—MJ[JLSA
6)~.wu 6L:‘)A PN u.u‘)ﬂ‘ ‘) (5""’)"L'“‘> WLS “3"*"9‘\5‘" L“&)j‘j‘ U"‘ ‘U"‘ » oj)l.c D
(Y gm ol sl jo .0 el )8 alo ps 1L S g 1S Lo s ¢yl s <)L o (6l 0
50 oools ¢ yizan 3510 455 5, as 1) 095 (glad > sl Lo g iy Wb (555 ) o plus
I e i} Sy S92 g0 (SLaools 4 s (5,508 slallas Yoaro LSe35 e
Wl e lis cenS asle (69)lge j0 L plas 4 ilgs o 5055 (Sl SuST glail 5l oolal
J0s3 sl lpl 5 leSiuSS Laws &l )| Sledlbl alolas UL, o Slojlu Lalow g s axg
O g Sl 0au solazl Sledb| (g ,5l8 l{ﬂ A s gleanld i cwples wolie 6l
(S0t 9 B piite (s Jailg ) S s (sl e a5 5 (0 ) Jgeal 5l s el (55l e
S o Judoni ¢ yga,S ) Judos aiile ol ST (Y V) M) WS oo oalai] e o
Gl 9 (i Sbasig) 0old Slagl g oo SIS 4 s sl (5 gl 5 Sl
30 Slos S (slas oI5 il ety Jdod g a5 o B )b sleosls wigy elul 5 lagy L
cdts S lael ol gl eaisS s i Judo g dgpe i8S e o i milio
(Y’ YY‘ ‘ubl&m 9 5.l.> sY . YY 45:9).1) O}.wc;a ool.o...,..:l PLQ,.A )‘)b su.:u,u.u 9 u_i».u) w).h.\.a
3950 Ul Gl s S gladae (Fouzmy Gialydl g il gls slacd, i 4 axg5 L
oS ey 5 S a1 G 4 STy 5 (S )b b o 018 S 5 G el
S i yskaieas | glad g Jlow (Sla i conisS ot Jelod g 4o
eole (650l L SaST § (gglSenls d)uT Sl ()b soosls ulul 5 e

B o
$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




|H‘r“‘| ...J.:J.a}Unl.w|)goweﬁﬁwxbduw)ﬁ:)ﬁo&Twﬁw|Ql)&o&,@s?l»:)

ot Sl O Jelod 5 a2 510l e 5 9 000 S8 b i S ST (0 ]
6'.@00‘0 ouww ‘S.AAJ)JLAA} W.d; oola ! O)ELLA ).«C 9 o/.la’l.l.n LngQ‘sbs) u.«w 9
9 ol > gz (S Glay, oSy ) St jokieds hasld ilo Ll an 238
oMoo‘ouL.w ‘5:_9‘5 C.)Lu L le‘_gwu.w U"‘ ;3..*5‘5«: .Ia.u)A )155w5 A.u‘)B GLQ’)*“‘)L’ ))l.w
3 ooliiul b o9 oo Jlasl Jlo ol 50 13 bolusonile 550 10 Yars (o o
Slools &5 bey Jsb yo aS 1y slo colas o b balugs daais, ailes ool plus ¢ (59, o3
Ly taisS Judodigay jo0 IS dans )0 L 1) Waools s wilys oo oyl plus calsdS )0 als
(59l 5o cwlul lacsd iy Jdoas o )ls 0925 (5,5L8 5 molie ¢ g yiwd jo Hlauogae
2,10 ALBdS @ s (6 pian Hlowo S8l (el a8l Sego osls (g 5lwe 53
5 $95859) se—ba b 5 s)lulns lagaiod )5 Golfosls SlaSisS 6,5 )54
ot adlad polad (SoaSl g S Sl SESS Gl el oo S

plow Caad ot S b o Sles oo i o5 il S Syl S sllxs

GalS a8 .l sl ool wl yels (cw plas 5 Cu pie OLLE A iS5 (5985 9y T pie
el bl so gl (sl galSools jloolaiwl o o iy b yo glea i) 51 Koo (SO
SEMb! gl g Lawgs oo ool g 1) S genS 018 b e e Sledbl (g,
il oo (Sl @lie (532,800 52 Slaptasns Jgore jobay a5 0S5 oo gl Fetul Lo lejlow
Sy Sa e 5 Slyshe oley Glosl (655 el sloanl )b aie o sl $ Dlihs

3,5 wiile ools e lgil Lol wilgico (g5lS 0l b el o plosil 1S (gl sl g
il Sl b (632,40l Gpins ;o by Judow g 4332 g 8

B9 5, Aty Y-

YL s ad i3 gl ) euisS ooyt Judod g 4y o0 i il cadllae oo
&l 0SSt Joe SO (YY) T 500 o Jlie lareas aslosls (jlas o o S
A Cand (6 i C80 Joe a5 cdl 0 90,5 ol UML! 0 ) 057 1O Sy Co e
Slp edle $ 50k p e (Joe TV S asline joboas o)l i slo b,
oloiiny Joe aS il 0 0,bg0 55,5 oLzl el 0 S o e 5 (it
Slalos (5 pdy 5l penlie g9,S0g; cpaiz el (i oy, 5l gael 5 g 5o
eyl gl i gl gl galSesls sl ealaiul ale Sy S5l o e0sS son s
.w.\jlo&; Cole> 55))’.3 srosls Ac goro )‘

Sl » (ghan (h98 SGdeSS U ge—d90 b Jol olose (B ingl o
weyas 0 (VF e ) (o 28 58 oVl 8 i 169 90 axlllas) (eSS slaol& iYL
ol 60,90 dnlllas .l 009 yauiS Sl VL (5 llus 5 SEFmae igd &39S b
Llod 45 5 60 )5 siwghy Buas bld 4y gudod cpl ol o 28 518 0Vl &S 10 (g

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




| *PAR] B PO T Y [

S8 o QLS S (raghy (al )bl ansler ol (San- (ot (g% <3 E55
Sole 3579 b 5)le] anela 4 (o ind Cosgaze Joar a5 ulosg o2 28 515 VL
L (5 S iged (B9, by OS5 (S Wged Jge 8 5l ooliiwl L a5 V0 sl V] g5
039y a5l giore Aol jiw i (! 0 (55918,5 Il aias CBll dged pae (lgica
@S YO () SPSS Ij8le 3 awsgs (gt slrosls Jloxd 5 a3 (o) 2 5l g -2
St 52l ARG (6 Ml sloanjo 2alS  (egian Ghge (559155 a5 ol L
@S Clodg 5o 55 (i oS )3 (segian 9p ($395SS rizren 31 (5 )lolins
ol Cdlid o Jlo (i 5o (Stas (98 S5I5SS AT ol (LS (ge S5 53]
Sl 55l ARVl (S b Aty 65 s
4 S (6598 s Sl (10 L4500 (o (VYY) Ko 5 0205
S LI %0 s rizmed $e L3I0 2925 (ol kS 50 (egian Giga b
sl 5 S o s gl (g e S 2 5] 8 5 ogicn go l solind
ool S LYY ) ST ot 5 S, ) ool b baosks €5 by onl sgliie el
ke EALS S 1 gl a3l 4y s (gl el 5 15 FY o Ll
ey 50 Cel (Son a8 SUS Il b 0l ol oo ple 30 ¢ o pli (e

stz s B glay a ol las )L Jodoed a4y joed dogs ail ails gy o gl ) (g lails
JUUEX RSN INCSPPAPYCK S L NOURVIT INESICIF-IC SUVREN O PP COPURE. JUNSI PN W R g
99,y sy sEoman e jloslaiwl aS wisly Las laaidly pizxes o lai gzg Dl ilal o Mol g
Sl s SaSS Jlis a4 eS8 (815 el v plis Sy Jlaziz| oS gl slazel LB
) 2 3 g 3y50 ) (5 (Be b Bl (gl ]800

oBaus 5l boes cmytion 9l)8 oyl ane 1o Olaass Yo VY Ll o il o
Ol plus ducwbo (Go—w 3l 05290 slo Jasdl i o 0 ls g2 Sy, g a8 lols
&5L>“> ‘SAMJ)LAM?MASMSS& Lg)L_waoLu ‘) (5>9>)l> (Bl U"‘ uo;)) 6‘)9 uu)'{.’
P ozl S o c il e a s Joe jo gtes w8 ol slesle ul L,
Lol ol atsls Jolas gl las g0 Ol b wuls Bl s plas o Slae a5 5 5 o Hlas
S a5 ol 51asS o (605 gl gkl ol 5l 5 ams o eS| s lises
Qéli)é ‘CA}‘&)J{. 2 L ‘&:A}L))-& ‘Swla.wp«.gj asle) <5L>“> ‘Sw).gl.uo 39 a8dle S)90 CJLu
5 oyiole (6 550L sla g, 3l eolai wl b o ol slacdgo lylo (0 ue g oo YIS
o olagy gy L esly y cwlincdy (oS L3 pw plas sl il 0550 S (5,2
Sl il b o i 5 a5l oo (LIS Gl o plos 45 o3 o0 (LA cpges o yiws
S ool Cgllasl gl 5l (6 S el g S, ralS laadsl &Sl

Gl iS4 egtan crac glaaSi i STl ool L (VYAA) o) 5 (—ul )l

$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




|H‘a| ...J.:J.a}Unl.w|)goweﬁﬁwxbduw)ﬁ:)ﬁo&Twﬁw|Ql)&o&,@s?l»:)

SV sl (epan (orae 4D ST (g cpl o Sy (b sl jpe
Sl sl g iy Jo g 9 @lS Holaie 4 VWWAY LYADL JLw @ gloj o3l jo diged
2 Feo Silodde g (omas 4Sh SSS oS ol s eghy cpl gl b 485 5
b Lo sl jloye5 1o 0 VT Coro 3l Jb ot o i i o pmas a0
Jloiml sl (g8 JB cBo oS ogai (b (cras a3 (g o0 380 Ghjs—] 5
led (S 5 2aS |y oSl aildie Jlo o S0l

Eran 98 sl B oy & (T010) GlSen 5 (00,98 ()5 Sladllas )
ookl aS ols lid eghy cpl gl a3l v plas slaanl 3 Jeow o 0ol Lo g
CS g Sty Sl S92 c(om b keSSl i go Wil oo wialige slas 5l
Dgd Ailio s b g, G 0 Gl plus

Ol sl 48> 10 (egian (heo 0 )5 0)yo lardllas ;o (V- VY Ll (yizren
Far @bolid (Bl wsls adyiny Llow 5 rdle 6250k wibe (g slas sld a5 oS
ot b At o w3 | sl i 31 6l ) 5 s lacglad zalS dagsleinl
Jizs o g aauugs ol s 3l ol il Cusibga 45 5,5 05T (55« JL>
el losls sl glacslu 5 ol g ol plus

P e Sy (egian (hea (DlMbl (6)5ld (i SUS oy p Vo VF Sen 5 5
ey 1y oot T ogilly Slaiod slacyz B asacs ojlrl o ay o (nl aiSls (g ol
Saly (o pla 4, damsgi (659115 45 4z B 3l GulSinl 53 il (S oS S
Pt oaisS fyasd Jolge Jol 29 10l Lol Jins Godod (2al)S lezr adl e cills
Sl g S weare glis Sledlbl (g )5kd b Sy o) (o ple CoiS
Py (S 31 55505 )il g (o il laad > )3 e S 60l 55
750 @ el GRS el (earan (ise Sl ol Sl eslitul b (g lalns slaosls Ll
wgdien boiye ooty 1o o sl o Slas 52 () 4l 5lid (slapianes

sl 50 SleMbl (5558 (63 )5 e 58 iz 1o (VF4T) ) San 5 (s5ke
6925 5 e S ) oo pl (Sl Sy g J S dgime slagyge)] 4 az g5 b
ol SloSins ) 5 J 7S dgizme slagygesl am az g b (o plu j0 SNl (5 5lid
Sy il oo Jhle Jdow 5 Sloe «Baizs cpl jo eolai —l 5j90 g, el Ay,
ool wl b sz Wiz (5,55 S g sl eolii il b lal (3udios (nl (oS 55 09, 107
o>l jleslainl b g olulid bod byt ¢ iy Slidsd ;o g g a>las |
o 5 55 Lale koo 51 ool b gadioss ¥lgms i oles 5,36 Lalge sl
Sle Glagygesl  ow plus Sy a5 ol i bhazsly 0,5 a8l agy (5551 5 2o
aate G gl 55 Gloj azogy s g ples (6 S Wil 1 7S Sl (yg03] 1yl
Gl 5 J5S dgizme slopses] @ azgi b (owplas 0 Sledbl (55L8 (5,15 5

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




, PAR T\épa,gweﬁ_;a;; [res|

auie g oley Srals cel Gledbl (g,5Ld 5l eolainl cggome ;o aril oo HI05 30 o plu>
s aiile godnie ol L (oSl g ,5ld alihas ol 5o LS 5 s il
Sslas oo bl 1) 5le pug ol 81 Lansgs LT llol g bnosls 4y o s

Sk alal) liwl) jo Cu oo Slatiy 5l 69,505, oz 2 (0T G See 5 2l e
Sy a8 wisls las g o ls 5 (655 5o bl sas )lo o 1o SIS o plus g Sl
18 S o s |y 315 sl (i 51 g AL (5,53 (0 55,15, alay], g e
3925 Sl gne abuly (Ao (o pli (idu Sl g b e Gl (&S ()90
2 Sl (659155 (g gl 5 J 35S Cormtl 3 gy 4 TR S0 5 (25 3
6 y9US Axwgs ).ul; Cot DD 4y gl a5 W50 o Lo g aB o Sa ) 5 50 0y
Ol i (o pSKenenad doylojle ivs az o o b glabl L cwl as 8 18 cledlbl
W55y 65y, lamrana LT bl y sl 4 Wisd o ST L baosls oo

Gy 5 bz 5 Slojls Jelge 131 lie b imghy ;3 (V1) g0l g sl sd
SaSSS g bl (pdy 2 S5 el o)z 4 AL S5 4 (w plas GlaSiST 5 Lol
ol ol 5 JELs sl |, imgiy 6 lof dasle il aill, oS dy sos plas
aolitis y £+ e 31 45 wisls S5 ol ooy il ol 36 sl Slnnsa 5
§oslizl b gy cloosls )5 8 oolil 5,50 oles Jelows (gl aslidis y YVY wosiiny 58
@l iad gge3l g il SVolas (gl (39, b ieghy slrars b g 6 5l,S asliis
Ol jls (485 JLad g Il Sledlbl (slapinss (S (asmme Jolge oo jlaS ols Las
Gy 2 6 olixe g o 3l ) e S 5 (o plas o o3l ¢ Slojlns Jalge
Gl gl > clools il ¢ bl ;5 03 Al oS ) o il (SB35
Ol sbaaly ol bl ol Uody (s loline 3l (LSS Sledlbol (6 55lid oMo
(ST oM puplm AT 8 5 (g sl slid iy 45 w0 e (L gy
S8 8 55 el 48>y oSl ) Lo lejle Ll 5t o

e yman oo 3l oolital 3B gy olyie b tpyny po (VF+ V) (GolhS 5 bzl )5
92 55 54 33l gy 4 K I S j50 g gl kS A1 gl 50
el (poghy s )lel anslr aizzloy Jlo sloc g0 (i plos 2018 CoiS 2 o50me
Laosls ko (gl dnlidios s YAY 5555 dgs clolosls g sogas Slaso s sl
N eard b gail sl g slaer asbiiun sl ookl b (hogsy glaosls i (5510,5
Eoman Gos il oolaiul as slo lis iegh gleaidl ol solaul (g, lisle SYslae (g,
wad Sa Sy iz )l (o Slosj30 (oo pl kS (5 lolinn 5 Coita 5T
oo psaly » giie b egtan (g Hie Slapiams jl o0lii il 3 Hlw o
Sl )0 (Eahas (hee (625 T &5 wad o (i GRagh cnl @l o)ls (s sla S
S ol 2 ) Jo Gladjgo (owplis (o250 5 bS] ey Wl oo (ol

B o
$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




||PV|...Mwu|ﬁoweﬁﬁ,.sm)gl.u-:d.usw)ﬁ:)fjo.\.q:l'@nﬁlu&|()l)lio.m,@s?l.o:)

St )3 deded Sladue 35 (s (S2ag% 0 OTAA) (a5 (ol b
(E5an mat A0Sy sioe o Jow aS sl flas (LT et mll sl b s
S5 53 s g3y el sty 5 59l ot (slog S Ll )3 ¥ e lis
Ulss ol o jgmeosls sla by, 3l eslaiwl ol 5 iogh ol sloaidl .aijle Il
Syl 05T e slacSius ) ololids sl olo plos

o de oLl o gias amas a0 0,5 4 (WWAQ) solaiel § (5015 0 5—ax
sloailis gl)ls &8 a YV oS Lo ABD Jolis Lidgh (6 kel diges a3l Jbo slacs jso
0395 5% 9 Olyd Yol Blsl oyg ) 0 4 pdy U slaailis W86 5,5 FVF g U
SoaisS Jo i olsreds Cond VO adgl Jbo o YAl 5Law YYAY - AWYAA il
bl i sl e slacsygo olwlbs Jow sux aileais Gl (yge3l 51y 058l
=l wal sbonl alsee (g3lu Jlad milss 5 (g8 dlaws b Y di g9 iy o S
Lol Jlo o jg0 10 Al (i )0 e 4D p S sl Ul S

s34 ol 9 4l o 6,5 5155 el (555 2505 & (TAD) (a5 sl
Ol i (5310 185 ST 3o sl by by (nl 5o aiilo it ane) (3l i
ol 03550 ols i Baiiod gull Wioges oS 5 S0aSs L1y Sl g ol Judos g a4y 5ex g
g &8 8 a5 Sl dolie cwlw slaas jo o o)l 5l oolai wlgas 03,501 ¢l e
Jbo slasype )3 Gl )b YO (Aaghy (nl o 335 aldite Jlo (6,25 2 5 e
2l Sy st oy 4 OTAF) e g g, 3] sl oo lulils Ll sl g
J S 4455 gy ) o Sy egian e 45 st il e slocs o
laaSd il Jlo lo 90 50 Glacdis olulid 5 (o i 0 (L3 slagty) slaalo)b
Ehas (hop s pdylhnl s Glawbre )08 il 5l (oS 5 a5 Sl oad ai2ls  (egian orac
Oy9 S 0dds Ay glacS il eols FPA Lol diges (slacl sluss gy ploxil (gl 0 )l0 1,
oLl Lieghy ol el el ool oolai I YYAY B YA Shej o3l yo ol 5 Jlolee 8yl
dbss (Jlo slocjg0 )3 LB S (i lp (oras oSl (VL (redy )08

0dS sy (gl 0 il (650l g (59l onls sla Jow jleslawl ¢ 8 late
Slosl o byl 5l o)l a5 55l co 021,81 o g, lxials 51 (glos il dcgome il (1Sl
oliorem s OYAA) o )en 5 ()b sl iy wailond (3)155 5 (plulid 55 iy
5O b gl oS 0l eac aS b sla Jow a5 wilosls Lii (VYA) (solazel 4
lolar Jyare ;18 5 Gzl 5 o glaca s o B )laie e Sl i (el slagl >
el 03,57 5155 (VYAF) o), Ked § (o5 ,3] anlllas (piomad aims anse a5 Y cds b,
oy 50 o el yo plm o b plinsg) olwlid (6,5 slacd o slas,lual a5
S5k sl Jaw SeS a sy Jbo g Sldas slaosls s &l g cwliiel slao g0 5o
Isolation wile olae ;68 5 Mallipe Gboiss jo s zlzawl LB il

B o
$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




| *PAR] i O T Y I

s Gleg egdun a5l gole e sla uST 5 wlai_ilgs Local Outlier Factor ¢ Forest
G955 b8 B slagl 53 0y it Sy 5 a8 L ulib ], 15 5% s
isled b yme i g8y Jlazml adsl o asle lgiea |y il s glaclos 4L, 5 YIS
Jol = 5,5l 5 (6518 (i (2515 las ) loraal 45 das oo (Lis walsd (nl g gorme
(el 050555 50 Bylate i slasSl o 90 (Lol (Aol slacd (Jgore od Lol
1 oskiie ot Sl 5 508 ol 2 59 (3l Sllags dol s (s s0le s Ly,
39 9009 gl il LB b Jus Lawgs a5 siws (69 )lse oy e alox 1= Jbo slaca—s
Slr Y 275 5 65 ol 1B ol load anl 025 9kt 55 ndiy Slo g,
@ (P BIS 9 805, 51 28 2 (Bl g wile e @l ) 00iS (n s (ol Ay
S e Sl |) pllimsg slalaie p (e (6 Sty 950,
(o plas (g Sl sl 0j9> 50 laiagh odes (idu aad so (Lt et Slalllas 5950
BLS 3 eyian Gh9a b oSl ¢ egian (cnae aSh wile (ol IRl Sy 0 Shes (g 2
(148 1 Lol sy s gy e clalllas gl Covatl g3 b lar 5 55 a3 i
RGIUW USRSV IWESA LSO L SR VN R CEL S U SV INRT  IWE JV-5- 30 I S BT P P oW

oS “j‘)‘ o)Sﬁ) O'.’.‘ ‘_;Lm\.o.l%u.,...u (_g‘).g‘s.a:}e..ipeg}?)l.? ‘Q‘ﬁl ‘_g|=\é)_> Ja.:.?u:)o (e
Lol cladilge g olal (I o oS0 3l solicul b a5 o Myl gl eg )il

QIS e |y 0 (segte 09zl 5 (olelid | 00iiS o iy (ol

o295 s Jlgw Y-

o)l pleadlie g bo Ty 4z g Caz 0allS (G (ool )

?\))‘b Nt o..\.».aSu;..udM.s u;w).st} 9 u;..»...u GMJ)JLMO ul.duO u;:sl.o.) 4.> Y

?wgypa@.iqwdfﬁos)b Wb ol ples cde a0 Y

Q"‘ Q..x.Ssa OJMS‘SH.)W LSMJJ"LMO M) 5o uLuJ)JLw} L é.os 4.‘> uLC)Lb‘ 6)9L»_9 ¥
slad > Slaldl g ailjglid sla Il caieSign Gl SuST wals Jud= sl b Slate 5l s
290 g0 (s 4355

o9 Wl g, - Y
3yl y ol (85 dmosls (105 050 i 51 g (60,15 cBam L 5l Ll i agl,
szl g badlse wlal olwlil jslaiedy g 0o (5 Sl Sl 2 (e (oo
salas il Jlo slod g0 (owplas )0 Qi Jlas oLl 5o 00 iy (ol

i 00litasl s gl 5 (5l 055> 5 5 b asily i Lodass
ol Sle 155 sl €5 ol e bl 1) gl anels
2l a5 )l Gl aegh § plaasie § (wples o)l Gl pae (oo Gl

B o
$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




||l“ﬁ|...Mwu|xoweﬁﬁ@nxb&duw)ﬁ:)ﬁo&i'@nﬁh&|ol;l&&,@sﬂo’)

Gy el plosil (8 palglS g, 4 (6 S Wiged isls LSS Jbe sl jg0 (o ples 0>
Olpreds baspe (slad oAbl 5 paass llo 5 52l olass (s al> 5o 0 a5 850
1 Loyl amlg oL3l sl 0 Canlss jo BT 51 s 5 2o bl adyl Fasses Li
ot &5 (SIS sl bl (g5l bl 4y liss oy b (g S gl w18 0S8 yme
gldl 5 0id gaaz dsho b porie gl il 4 oie W slaosls mlas VY bl )
205 Jol> ok

(Sollas b (o plos 0392 3 (Lamg% 5 (slad > ail ot (I 53 Sl sl e
Bl 5 e 0552 )0 Ll b (e 28 (o Sl g0 (s plu L i
(18> diles pw ol 5 13 S5 LiCunes Slasie g Giagh o oS Lte 4
Lol 0als &l )l abgs o Jgdz 10 sanss o) g DMass

lyome Jelod sl oolitiwl b g ol (S 00,S05, a0 5l g (600,15 gl «Saa L
U595 4 55 (8 peS g ensl 00 bl 5 i b azdly et glodslas § S
ol ooy bl (g A gLl 4y o, B (3 p0allS 5 diedun

OB Sgbdlas SMass (V) Jgus

107 v o

AD. 1 1255
Ve, VY Js

FY Obl o 5Silee a7 0l lis (1) g2 b Billas (EauS e jlie g @595 (om0 2
clls 18 JLo FF LYY o o5 5 o aisls (el oogy JLo Y/ Jlxe Bl joil g
Sl Sl S a5 s i S S5 igad (60,55 Sy 45

A0 5 (o, V0) LAl Y 50,0 eSS lin 5l (Ao ,0 AD) a8 VY i Ll
(2o, V0) ,a Y (6,555 Sy s (Mo, 0 YY) Hai Ve dlvass e Hlas 5l cpizon
v ;Sks a5 Wog (6 S olag S Huw gyl (Moo A) J5 S g al )] sl IS S0 (sl ls
oS eS lie (Lad oKla sy el gty 0 caiiSES i 8 S el sole
Visode con gac (Moo YY) 0 ¥ o plus poe (Qo,0 YA) j5 0 as ols olis 5
sl g SleMbl (6,5l axly s gy o (Ao y0 A) ;a3 SO g K ipghy (do,0 YY) &
GRB9R Erd9n (s p OBl (B 3 a8 g cale Bilgw ;0 £555 ilodgy Dl (55l
AS oo Cuois |y baslas ol glaaidl jLacl g o0 )5 ol 3 1) calizee slaolfuys

2 alas Glai o b plowl adl LSl wans Gloaslas 5k 5l esls 5915 ,5

Q: e 5

Szl 5l G 9 00,5 (g Badod Blanl g g Sldllas (g 6,k Sl ulul
@‘5) )Ja.t )‘ r,.u)_\l.w} 9 ‘_g)|..\.:Lm> 0)9> uLa.aM 9 U‘QL»_M:‘ )‘ P = ‘L:_wj.: ‘g;’LQJ

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




Lo oolel o (6l g (g5lwesls JlS & g0t davaslas

S Siganlas i (V)5

AN Y o)
7 Ab 1 Sy
ARE VY Js
SS 2 S5 Slslis a5 Sl gt sy Ol i3 AT line et sl caalsl 5

2l il 5 6 a8 S Jlos ik g0 el laools oo ol iy i 15 5 dnaslons
25 (SlslB aoys 5 SlslR) hrogi ol 5 (walsis

o slaasl -F

@ by o SLeMbl (pFaseS Lie (Sl blorer Gl Shy hog j3lated
ol 285 )3 oy 3550 QB RS (Jid oGlr g DMeaxS mhw i
P9y 045 39 (o plaz 5 5yl 0592 I 13 51BN Jald agsy Fanses Lie
Al Sl (B palelS g (6 S aiges

ey 3l ol L _LalS” (g 3lmooly 51 um Bl 3L ssdans sloailas 51 Jol slaosls
JoloS (S 0 ) gy (nl 285 18 laSian 128 9590 (S Sl oS
laabas 2o censs aloyo 50l iy Al o 48l 3L nsdans dxlaas o S glyions

lalsin 5 penlin B 45 alie oaS s 0 ]yl adsl slao 5 axlllas |l o
22,3 9 Slsl B eparie 1 0)ly0 O 53 B8l5 Gliee e jslaied o anail Lol
b )l g slaadl (Ao 50 5 dalone dlsie pa gl

3,lge Bl g pleal 5l Gy aS ol adgl glaaS zl Ziul 4y i A las VY Lo (gemme jo
dsho yo Jlol 3 00)3 g Slsl S (s aind (mop el (o258 5 Lo «5%415@4 AL 35,155
2 OB S e Sl 05 st medlie 1 Ky o 5 o5 5 45T e b 0 aplies
351 pogie gt e H5 L dmlas jl (e o5 SlaisTar ol (st 6,15 el jlore ol
)5 (503 bl g (sl (slosg Bl ()] (6 S aiged aalol g wis gl Sl gy

o293 Jol Jlgmw gl

o293 Jol Jlgw 4 by po goaisl F-)

0,10 yolas cwplu lalein 1o cedl 4> 5 Gz 00ilS Su i (ol
P S wb plae i (pl B 22 ol (g S Sl 4 Gl sl

$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




|H“I|...Mwu|ﬁoweﬁﬁ,.sm)gl.u-:d.usw)ﬁ:)fjo.\.q:l'@nﬁlu&|()l)lio.m,@s?l.o:)

o baslas e €85l polas wplus iz 0 Sealaz g Cas 0aisS o s
o o 3 s Jelo 5 5SS LS slyiomn el g Sl eslisi L o JulS 5ol 5
5 wealie B 15 o (SasS g 5 gl 5 i Sl gl (sl i
Ol o0 g dwloms pogan o 4 5 5 o Ll Sl 8 canlol jo nsal ganaa b Lol slealsis
ol 00l &)l gy o Jouz j0 o ol ol ol s oaiS a8 Liwe VY sl

Ao Lol b1y kas sboojex g lacSiun ) Cu piw 5 (olowlis aS ols Lis jioghy slaaiidl
asl oplcwl oS co i (v ples adlie 51T o 0 FY Jolre 0> VY
o pla b oaisS oo yion g ples Lol plad alats (8 55 oBags 5l aS aes o ol
3 smplas 0,55 s aSl s o oIl 5l oolainl b Ce s il 381 BB o ¢ i
D,y ol 50 SR lo 4 el S 095 plRipag) slulid 4 Sy slassly ololis
&l Sl oolidl Blast az» a5 s ol a4 sl o ogdle Wl ol 2lgls g Ol
Seay plaS g 203 &) Sl (Soe (S 4P &5 Wgd 48T 5 @ 58 Gy (ol by
£905 513 4295 3,90 £989 5| i b

Pl aieS Ly loiitar St ol 5 oDl kS e 25 cailfo (g
Cooal 285 13 0ST 5,50 o, FF Jobae o5 15 51 L5 8 laugs aS gy (6l
g Wosls coa S 3l ot 1) —w plas ooyt <ol ()5 5 a5 c ol o asl oyl
Sy galed laeds Bro o gy ol o Jlo sloools oyl bl asls cod (o Sledbl
o el il 5y 48] S a5 25,05 18 oliil 3,50 45835 3 Shae )
Cilo ) sddu «ledlbl cua S oS das o lis gaoge (pl il ST sla s i
T 6 @l 5] (o 1o &5 009 ca gmime 0SS (ol

QB R 51585 0 o)Ll bosls Jdod slalil 5 g8 las 5l 5l (6 S0 e (e
e pla 50 (559l8 a5 v oo lii adl .28 )T 18 ag Sl 0o o YA Joleo
bS5 Sy S tn f o o (538,58l ol 505 Saoiadlys A oS iy s
(OF S S e sBass 5l as el ol 5l Sl ()8 ol ebl Slglyd samas; jo oledlbl
918 (i T (@Bly 50 S cod e ) 0SS (e (il Cale (ol ()5l
255 )18 ST Ml i g Sy Jelod S )3 45 358 o0 Bhore Slo)

3 a3 84, 5 S S | 00 (i (sl OB 1o 5l 3 Y 503 (s 5]
Szl slallas 5 (Red Flags) saias lace oM slolids oo o VY g wlaiuils cw plus
3 ol i il s LS Sial38l (EanS S Lie 5l oo y3 10 (izmes ilos S 0SS
31 0aiS S i (o ple a5 B0 oo Lad Slsl,8 aer ol ailanidle o gy ol slaawly
Sl oSy &Ky 3,55 5] gl gozmn oS s (ShmrcS5 i S IS i ol
3,8 oy ly 0, Slas glaasly 5 caass b llail)ld ool ¢ Sledlb|

5 sl gk i b Sy WSy Za e 5 glmlid ST @ gy o anily

B o
$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




| *PAR] B PO T Y [P

wras b b ool Il Jbo ot ge jo iy (e iS» olgie LITAA oIS o

sl plolis ;o siadign glaJan ol 55 Gigly ol ) fosl guen € ogta
Pre- olsie b (Y- YY) Basler iags Lo ol amcs qmomen o)l oST clis b a0

Sleslaiwl pas’ s ls le>en dictive Process Monitoring for Internal Auditing
asl Jb pllb S oSG Sy a1 iy o lwlids (gly 0aisS cinyin slo Judow
oFayo 1 aS aas syl 0disS i sion s e o lilE oS 5l pols ieagh
ul.c)Ua‘gMo.»S“Lw) Co o uL».A Dg 4"0"&'“56“""@“" r“’)’l“""gﬁ""’” ‘Ulf)—""
Sl Y sloadlse jl sanaiz s psal Sl ol ol am al soendls Sy St
FLRVRY PCEL JUE v SERRIIE IWE P L SRV XSS EARUNRINC S | SSNRP- T UL RO I

Gl (Gomaiz (63,505, AL s o0l ulows oz e, b il sbid 5l G 1o o5 o5
P 6.4@.70 t_gL&m,‘.,.L:l_‘a Y Lgl.mu;)al.;_é «Sleds| M.S u_i,....i) 44\).5_.,....5 Co pde Q—‘ e as
58 48k cnl o933l (35 el pli WS o0 513 S0uSe L elas jo adsl slajla—ia olulis
Hﬁwcomtﬁw G‘”)JLM}AJQSAMF“)JL“})‘)‘K‘\SM‘A&UJ‘W
Ll (ww pla ailylid slac o Ll g Sledbl 5l okl o9z Sy, bl Blate 1o ylojpe

S5 g (V) Jgox
Ao,y ol el
/AR
1 £y
1YY
7. YA

Os)go)wﬁwfb)éuﬁsgm'&y&owww ‘SM;)JLM,}

ilge (S 5 Jloyo s g Sy ojs AT s plu g5 (0l 5o
il oo Coenl Gl (San; 055> slalhs 5 LK, Ll

& | t| > -6

335 (50 Slpiden 392 50 Slas iS5 Sl oliinl ( (m e 5 i Sl oy 2 Sz

TN slofad w0 oled o5 b oled Giow Jio! (o) p g CutS b pasis
Ll F5e o pla glo S > 6l

TNO LY il e gl (iBu il g S5 il il gy S5 00iiS s (o b

o293 90 Jlgw gl . F-Y

€010 0929 0uilS (S iy (o il g (S (ol oo (FgliS 4z

Sl gl 69,505, w0 —Slas 5 gl b sl Thiy Jate 5l oaiiS Sy (sl
5 1 Byo 5)lr 5 P sloosls 13,Sag, cal 53 S5 gn ogmme (s sl
oSy bl dasSI olulis gl aSl i o5 ad 1,8 oolaiil 090 4535 slaolayg,
(sl Sla S35 cg 00l g o 48,5 IS @ il Sty loladl Sl Sl iy 5 S

B o
$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




||r"r"| ...J.:J.a}Unl.w|)goweﬁﬁwxbduw)ﬁ:)ﬁo&Twﬁw|Ql)&o&,@s?l»:)

St 0| sl ) olwlis wols Jdos le g 0 Gles oo |y 00S cim i
ol G 09h oo g0 L STy (nl )5 g2 g &l Sty o al, &Ll 5 L,
@SS g S plr0g; (plwlid Co iy 3l €589 5 (B35S 9 (211
A5 S e oglhel sladels 5l o K

Ot w8 ainlsS O 2 e i (e ples Gl Sy plelid jslaiea
3 om baslas 5l J—ol> sleosls oS (Lo 09> B 511 0, o,y ol Lo S5
A gandib dlsie il 10 5 (g A0S a8 glyime Judow sl ookl b JolS (g 5lwosly
A dolre 00 S )i VY Sl )] oy g dgia ,o as )5 15 oLl Slgl,8 caalsl o

w03 VY55 A o, Lal b san T slacSus ) 5l (6 pKin sl Sl @l )l ols L lasl
REX PP AL I PN B RS s Sy Seppmwe IWE gL S TP RUNI I L CSVIPRVESRY 4 g KPP
Ao Sy plwlits b s i Ul 50 By 0,500, cnl pled ol5 5 olSays 5l a8
&l S pladl 4 ol 5l ol slo Jdos g ledol o5 0 )] Coel aSl w4 so3
39550 F1PR sarmis Byo anld S5l Gloj oaisS iy s pbes o Sl 4
Slaladl 3561 g oo ,8 2ol (sl (ol « Sy 3856 51 i alg ba Ldos zulis 4 S
OB e B 510,85, al (Shis e ez SIS Gl e winlnle 58 S
el Wil Sy pladl g Sy St Gl Ygm

S Vel alb G daosls o SUlgs g ool oSy, ol wlis wam a0
B 5las el T 51 S adly 90 opl Slojpd i85 )18 o ;0 OF Joles w0, VY
39 sy 3805 bosls Judow lles gy Sy (Som i Sl (Faus'es Lis
e Sl 51 g0l 5 o> o310 sl (8,15 S l.e)..a 3,559, ol 4o osls Jodo (a8l
5 o ples dos g5 a5 s o olis ey 4l ol plo e e ST slacSin
AloaisS cim i (sl (6,28 IS j0 oSt adlie g0 Sy plolis ol

F8 Jolro (5 s 51 585 % o )Ll b aindS sloosls Lwlwl o] S SEIPRNEE SV
el 0 el (o )b slacsls o SIS sy jo aidly oyl M‘ IS B E O PR W
S8 eolaiul 550 ooloF ) slaslayg, sldail g Coro Sbj,l gl Loee 42035 sloools o ciw
G)LM:LA.MJ 6LM \.\...»‘9464 aools ULA.Q 50..\.“5@.:&“ rwfu} e aS ‘5119 ) ‘Ju)ju;o
e (Slo 4y aS e (Pl sleosls ilds (LS gl 4 j..\ﬁ.sshuw.u oyl
Lol Soas ] sl Ll (605,94 S B o saled 5l il o 51

Jobee (48 5z 51 a0 o )L il b )l geS oo &l pots pl i 50 (6 i Cllassl caalosl jo
ol cd S 18 wn 0 Y)Y Jolee a5 ¥ o Ll L (Big Data) oslo: MS™ 51 sslazwl g cus o YA
S ed Bl Leasl (60,509, 1) 00iiS sin s o pla (5 3 a5 was o ol laasdly

B o
$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




, PAR Wp‘ﬁ‘ﬁj—’é; [l

Ol Sl 5 mesls (oYU £455 5 ez (5510 1 g (awmme Ol s 4 2STy  bles 4 S
&l iy pladlasle Hleadlse & caw Big Data Jlsl 3 fj0gs 50l ( Jl ! b ol o
> 9 6)9L3 ‘ulf)..} olfdg.é )l AR 0 ULAAA-' ‘).') ol L';éf}j" J.'lﬁ PR 5&»..1) G'L“"L"“" 9
ol Bas i lp ola,lnl asl s caS Sn i e ples olps Bus baosls
g oo Dgme 00] B Sn l (6 Kb 5 plolid i
g bosls Julou g (655l ik 4 by pe adly (i Slalllas b anlie Hlase |
The Impact of Artificial Intelligence on Audit lgie L (Y- YY) )|,_on ¢ Nordin

5 o nber CoieS Gl o (esran (isr G 550Ul 1 soul 5—nee Quality
Olee LAY ) Jololaye ipoi byl 4l copizmen ailos S auST S 208
GRS 45 0l Slgten €588 (laolSaaVly (sl (Egian Shgn 53lsST b
w8l (Jlonll oS (oo 95T DMl Jdod g (605 ool S35 S92 )0 (g sLps 9l
il ol ;3 0315 Joloxs 5 5,508 oS a3 g0 (L5 (5 )5l s a y ogdle ol gy
D)l g Sy @lwlbid (G 00 S Baa Cueds )3 (5 23 95T 090 loSis
DL 1) 0auS sio i (o pla a5 20 o lid led cpliasyle 13 il L iy sla Sl
Zedls Big Data 5l solitul b € cgian (hgh p (e oo plac? Joles 15).0
oy 5l eaiiS cu i (o ol a5 a0 oo L peo Jl—w (sloaisl (fgazo jo
o 9 e lolid oSl HLulis g ools Jdow il slals poan 3hie G 6l )l 5
9 s sbie ol il K Gla Sl 4 el s s 5 o] slaS,
5 Sy (st 0315 olon bl ) sl U155 45 5,505 5 solic ol By 5.5 505, o
515 40,5 1y o S < 51 oS pmr s gl bl ) i ] oKy ol
Sty S e a1 50 o plns alslis g s sl 69,509, Olyear |y O 5 00

95 Jlges (V) Jgor
Qo olass o by

TN baze St plp )0 g pdBllanl ol con (owplus g4 (0l 09,9 L
' R PR )155;./*»5

LYyt 5 g, et 5 iy, 5 LgS (w2 co JoloS Sz BIG DATA 552
23,5 o Sl b g i
ey s, plubs
o] slocSins ) (5K S ,Sal; il
aLs3S slassls wlul 5 oo S

osls o oLlss

7.0F
1.2
g
AN

<|v|>]|<

$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw



||r“a| ...J.:J.a}Unl.w|)goweﬁﬁwxbduw)ﬁ:)ﬁo&Twﬁw|Ql)&o&,@s?l»:)

o293 pgw Jlgw gl F-Y

fisS dz i jud iyl 4 alldS pogdle Wl plu plus e 4z &

& St g (6 )gld angi (D alro (Fauzy Gl G genS Shg e )
1 sl 4 sl sl )l Sl a4y o 15Tl oo e g0l
ol T slaliysy s s osdle ol caslyd ) js asls B sl
Coprdg g1 oy oo 45 Consl (lonins i sl ol 5 arme Sy daaiy, ylwlis
Pl ooty jleslainl b oaisS cu i (ow plas asil HI3S 31 Sa; 5,50 a1y (53’1
3 Sleids g S pBaag) (o)l Bl (i ladae g sy, Julow ()l 5
LS line 40,509, (nl o osisl 4 ezl pli S (oo ool 2 ) (o plas Slopeenas
s 6l ) g 4508 oSl 5l oolitiasl gline 4 KL s 4L5IS S| y1AS
sl ooty T oz glavalyy lolid 5 35250 Cunds

2 opdle Wb lo plu e az ap o oo O 23 5l (g cnl @ Gl jglatens
(S50 5 (g3lwools 5l e daslas 5l Jol> claosls «FuiS axgi ji oan| 4 asds
053 WV sl 2 gean o 40, Jlgl 8 o (o (25 lsiome Jedo Sl ool Ly

bS5 o3 VY Jobes wo i VY5550 Y o 0Ll Uy (6,55, 155 ols ol laasily
o, FA Jolas 5 A 0,Lil b Sy o e oy 5l o sl 00 a0yl plas g5 Lo
285 )8 s 2 PV Jobes i A o LAl L gl g e slawis; 55,80l g (i 9
S B2 Le,a JPEgT IWESR S 00 (5 5 oFas 5l as Q0 oo Ll &y jei oy
oS 4l SioayT oSl 59, oo Jamil aSly 355 o plool Sy, Ky S sl 5
5| S laazily K0 ol 4 amo Bl 501, o g oo ple (glas |55 oalitul colls
Sgedt § Semty o e (stiiny Ol Wsm 5 s pbes )0 6 Noan ] oyl a5 el ]
SN

ACIEVOCR R WWSRLNTRVS AP VRCIWER QU TRP-Jt G g [ o S I FCROR VISV PPN DR I
@yt IS Sl S By |y oy T 4y azgs ()5 5 45 ams o Gt Az oyl o] gy
5 0l 8l ol AN 35, il (sl Sl |y 5] oSl el o o e
B o 0,509, S0 5l Wlgi oo 00iiS iy (o pla (Ol plis WS 0 (BB kil L
STl 5 6pS e 1o Ol 5l Jmol bl aS 555 Jhod (69,505, 4 )
Aol asle 0,5 15 lesle

S5 Y o )Lall 5k Ol pis Jelog 5 o0 Y7 Joleo i 7 o)Ll L o Shoe 25l eopizran
e 39 ol lyd aiz e S5 o o b 00z e Y0 %00 31 eao 9 10 Jolas
b 6 Neanl a8 a0 o (Lt Ll g vl il (ol psedae dus a4y S

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




, PAR T\épa,gweﬁ_;a;; [es|

4—.’&""-:-»*3“,5%-»)%5* axly 0, Slee 5 codlad laors 4y a5 wiojls ¢ Jbo slo pxio 3 ogdle

Qs oo lid doyo A Glsl 3 L «g ksl 5l il (poan ol ‘S‘JT ol Uasl o Glaal
I ST Olagas sliyl g codled anlol gl golaidl axly Sl b5yl (5 s 5l i aS
ilosls 413 oo ] & axgi ezl o s

Olgxe b (Y- YY) Brandstetter iagy b pols abl ¢ puin Olalllas b aslie lais
U 3w Limgh ol 1 el ¢ wen Predictive Analytics for Risk Management
comiomed 518 WSTT (6 S o § Sy S e 551 0 00iS cin i sl Julos
i 8l aile (650l sl g, 0 )15 a0 (Y- VF) Schlegel b ol axs
G550 ] &ygy0 aS das o Hlii yol> iegh 4l (Jl> opl b .o)I:o Sloer Sy
655,155 3guge ¢ pu sE 0 3l g il Sguze Sy S 4 B o plas 0
NETIWE ) Q‘ tSLQ’Q)S)lS PP )‘ B 6)-‘50*“‘4’ LS‘)-.‘ SleMbl solan—wl el u.,.;\)_el 9
ol 33 (6,001 0,515 aiels ¢ piiny lalllas ol o pole a8l g, pnlil ol o
MRS58 eS8 (6 S el 5 S5 055> A Sy Ca ke 3l

6L®;¢J&J 9 LQGJWL ‘ﬁJL—.AAJLAJdJ Lg‘)" ool Sy90 6LD)L.:A ‘J.’.L%.: )| 6).{.“) u..?u o
Ol 5o bosls S g uldS slo e Glwlis ol i ol ol ) Jleis]
5 0903 9 laslio Lot (15l g 9 55l 18 5505 0056 0590 Sl b s ot
ESH PV ISR VTSN USRI B AP UE RO BRY M WF N S9N P RS SV e
CatnS 5l lielol QlAS 31 gl puiiie olwlids aSl s dsly cwlio g i Jo SO
Sl 65978 i 0392 ST BB (sl 5 e s (e liel 5 (6995 slaosls
NS P CRUI: I S Y LR SEI UPRN VO] S LIV SR CEL S SUTs U Re| SE PN V1 0

oo 5l s plus jo o] 4 axgi aS Q23 oo i po—us Jli—u loddl (fgoze jo
Olsreas B o |, Lg)i'w.;ﬂ aS Sl QT 50 a8l cpl Coenl 3,400 5 g (o st 3 Slesiiy
A5 i 1y T oSl i g e S, sher b Py b 518 ekl S,
S Ol gl g aindS Sledlbl 5l asedan oolaiwl b oaiiS s yies (s ples Glais
ouizl o)y JalalsT (g S ol 5 (6,555 Cuons & Sls) £585 5l g o 6, 55,155 5
jless pal B,

$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw



||r“v| ...J.:J.a}Unl.w|)goweﬁﬁwﬁbdyw)ﬁ:)ﬁo&Twﬁw| O 904 Glom

s Jlgw —(0)J9ox
Aoy olass el

o slasig) b asS oSS o plas 4 00l 4 4z g5 s 40l 0 9 (i
diled oS (Jlo (g50,80l 0 )0 ES D & 5 S (i |y oladdl
5‘5“0 6[.&5&&«“) M‘y‘sa UL...:J.:LO ‘o.)..:J J,ob_c cs“’))‘.’L.’: s 1) S
7.£4 a &l ombie Gl mul b oS SaS Co pae 4y g 0sS olubis 1) Sllee
S 3] S, ol ralS

18y A

Wlgs go 2old) b 580 g (yilgd cgolamdl Lyl s o Ol s 1) lL Sl s o

AR ool 4z b ol e sl anils o818 Sy Jbo o, Shee g0l il
il S 550 Jle Sunds Sl 65350 Jolow 4 il e s

S b 8,5ee a5 wms o ) el ol Gl pla 4 00T 4 dxgi 0 Shee b))

1f7| # Iy chnd 5 g8 blas g oS ol eans | slo o i ¢ Slaal & o |,

G ..\J‘SA AS—Q_S QLM:).)LM} L) o.)..u" ‘SILQ M@j e r 6)..\)[.) )l uLu.Q.IG‘

7oA \ 5 09 wlez oanyl j0 0e5 lacodled anlol 4y jold e85 5 aS S Jol> ol

S Jee 095 (b Olagss 4 Wlgh oo

S S5t & Wi oo ool sla sty 5 Sl 6,551

YV oledisd slp ) e Sl S paal 9 085 S (S pae 5 Jlo slagh) IS

)90 ol

29 ek Jlgw s F-F

() S5 (g0 008 (i (ol i 50 Gl pla @y (S5 4z Sl (55l
lad o Lyl g il ki ola 5l oo Son Lo S cools Lulow gl lno Lae 5| s
398 o0 s 4555

et Ghrd | (g ples (i oo S5 5 Cuple o3l ol o Lz Jo
5 S0l (niile (550l seshan Sagp wille JleMbl (g slacs yglid 059 el 005
o 534805 Boes 0513 (S 5l oo e 45 Conl 00 (g 100S s iy (sl o

LSy (Srmibes st (e 3 ,N00] (63,505, Ceaw 4y co0log; Sloslgy gy 2 (S
okl 51 6550 e s 20 s s ot S S o Lol plSinsg; ololit o
Ol syl @ ENES ‘_gl.(bp.’;.l)ﬂl 3leolai_wl g ools 51 glos i S > uu)‘oj.:
9 o&; ‘S)LMJLMAJ ‘) u.l.fu l) Uas &533 4.;.[5‘ L_sLa::Ul_m.a 9 o~\...‘>u.> .la;‘s) ‘QLQ"" dlﬂﬁi.” MJGA
sl il sl zeors solawl g Jdo sl Jow (oo Liel 50 (slo i Ol dLaosls
g on Dgmans 0XS i i (ol TP CuBge aST Jalse jl s y9lid
GOLAHS‘SA-AJW ‘5...4)JL..MD~ 4:....49.! )b ULC)UO‘ 6)5L3 u«...n.) 2 )5.14..‘414) ‘w.ibs).) Q"l )b

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw



| *PAR] i O T NS [P

@ls 235 )18 Julo 890 amlan Bk 3l (wplez 059 O 15 5 plaasite slacllays
el sl Sl 55 G131, (5 pm G5 AU (59128 45 ols (L Iy Lol
Gl 515 sl (655 el Ay 35ets 5 o] (GlaS oy, laslis daools
(Jixl slacdis g o lowal (olowlids slo Lo Jolto (Lol j570 Loz <IB 0 (gl
ol 53 ooliinl 890 (6l Il w0aiisS (i Sl 50 etle (6 S0k SlaSaSS 2k
Lol oo ) a5 slags yskid b Gl ple (6,551 b o o slaslpiiig g 00iS (i
5 oolil b ezl sl 1 ,oodS | Lacs lxials lolis cgz a5 Jlges oyl & gsly 5o
@boled a7l ol @bt €025 )18 4z g5 3,50 Wb (2l jlore a3 (e Jelodi 5 w520
O Ngdalas 08T 5590 Lns (52 s (32,0 AD) (sl (3 i b (50IS (sl e
Sle o Slae S 31 gl yurite o Clsasl a8 cul ] [ Silo aisly ) .cwl ooy
(e Ol 00S c s sl Joe D8 iolidl o wlul i leslw gllas o
aS od ol b )lars o et 51,500 (SO lsisds a0 YV Slgl 3L aosls ca S
s a4 olows 10 (695,5 sools IS colild 5 o5 JulS ciomo Coonl sasmo ) Lis
o Joe (P Ll g s g (duo,0 #A) glauslie Judow ool 1 ogdle .ol Ldos 5.8
b Joo 3 Shos yotuns (2l &9 58 a5 W39 00—iz slas mie slajlre 03 5l (2,0 7Y)
Slald b o slacans ( blie 1o s co s |, jlasl 0,50 slagSl bzl awslio 4
Sy odimaLis Wlgs oo a5 el ools plaisl ogs a1 aST )l op yieS Qo )0 YY
Al Hemmeoals 5 oS 5 sl le 5l eolatil Caaws 4 o s slo a3l ol plus
Jeloss 5 42575 5 4395z Geble 6,050k SSSS 2 (soe Pl 90 Sl o9 50
oy 5l il (6 S0l i (s yegee a5 ol Lis aadly Soiws IS 150 cossS oo s
AD) 038 (s Sla el planil g Laosls 5l gl pon (33l (2Ul5 QS Wisdar>las
5 &y S Judod plodil (Sl d(aus,0 YY) o Ok ialS (ioren .l (2o )0
ol sbel Bhle 50 5l (o )0 £Y) baosls o oaomy Lailg, olwlils g (ao )0 £9) vl I
sl Slulis e L ile 6,50k a5 aes co o lid gl (pl o (lgie L SuSS

) (el (i Sla by slacasgaone Wl os w00 S slaosls (Bil0 g (as e
S ol 3 1) H9oeSins ) 9 peane (ool plonil die g 03lo talS
St JeloS sl oslinul 950 (slal38le 5 g oIl o)by0 (2egh pow Mg 4 Gl o
wd i Sl sl 5 (S slalnl 5l (oS 5 5 Gle plas oS 0l LS @S ol o
oolazul (ylime oy ws 0 £ Slgl 3 L plas” o Excel g eamas (ogn .0iS oo oolatul
L Gaos 5550 g puile (550 0,0 #Y LSQL yimen ailosls olais| ogs 4 |,
a5 aes o lis aidl ol slaid 3018 gam slead; 0 a0 YA L gl g ooy OF
ool Lol cilos S Jaas 1) 055 oSl ylizman ools Jodo 5 Cu oo i sl I3l ax 5
Ol b g Sl (578 Sl )3 00ls Jlod (s gial p slaply g wiedon (slacs sl

B o
$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




|H‘“1|...Mwu|ﬁoweﬁﬁ,.sm)gl.u-:d.usw)ﬁ:)fjo.\.q:l'@nﬁlu&|()l)lio.m,@s?l.o:)

DS e &S > Sioais] sl Judos gl sans i sla il 5l eolatul o s g5 4

Lg ULNAJ)JLNAD UA_M: a\fm 6|).: rs)y LngéLe,«_Mw aQ .}ay)A J‘B_M: L G_.M:L: 5o ‘WLQ; o
AD 6“9‘)5 L: G...J)JLM.} 4.»_‘3]..“.».: 6[.@)‘)5"4:).3 )l oolai__wl as slo ul_m) GLQ “5)3L»3 u‘).».».u
&m)s ool yuizmen ol 009 B Ngddilas Lawgs OJM:JC)JGA olgiiing (St oy
Oyl Glacs o § (I yatns (Sl yjsra 5 Gijsel 5 (2o )3 YY) lojlss 15 650l
2 Cadtbge a5 Cul )] ko loazdly ol i B ,me oS Jalse o0 5l (0o )0 £Y)
e s aS s dily (5 )sl8 A oy & l.‘i)w 0dS Fom i (v pba (55wl

ol il 5en (Y+VV) Appelbaum et al axlas ol b ol jinghy sloaisly
L wlss oo (Audit Data Analytics) w plus sloosls Judos a5 wio S oyls ol S _igh
@L))‘ MTJS Ogud g0 Sl )‘ 6‘00).»..5 > J.».l?u )0 ul—n)).‘l.a.u} G»Lv‘y u...’l)s\
Cao, Chychyla and _iagy guli piomed 05 (cw plas daled CoaS ol s Sy
Ol 50,5 ol 3 L algs co aid iy gla Jdox g ool NS4S  sls yLas (Y1 0) Stewart
4 0game soygesl 5l pla 3,509, oS )0 cage (R F00 S slrosly )y
S Lyl Sledsl asl> o

a5 el e (550,00 Cillas (Y10) Alles andllas b iy ol sloaidl s
Sy ogdle Wb e Obwplas g0 d e Gd s Coge G’:’Lc)Uo‘ oo sl gls
zoboanab aily ol ad i, slas,glid sleolaiul g ools Jdoi lles ¢ s sl o
9 2 ol 48 ey (6l 38l 5 5l eolil g (6,5L8 ijgel Coranl o)l pol> g,
Syl 18 Lwly e

Cl Hlgan (Yo 10) Barley aslas Loy iagy opl 5l J—ol> ol (S5 (g9 )
)‘ (S o) > (i 2 U&A‘ (P9 6@6)91.«5 9 >ools Ja.L?U as AAS‘SQ UL—“" Earley
oo live JJ[B GN)JLMO w 6[.&:&9) ) aS \.L..S‘SA W.Q‘)S ‘) G'Lb?ﬂ‘ Lgal_uLH.u 9 Sledb|
Eoas uge a5 ol olas (V1Y) Kokina and Davenport iegs oo .ok s
M)S 9 oals u.._mlf ‘) (_g)l)JJ 6[&&.&\-&]& M‘y‘so er);LH} 6&@1)5 6)Lw)l505.> 9
S ol Fodazy sladelon g slad > Dslad p Glo ples 55 005 (sl (6 piien

Sleslat_wl Cuwnl 55 (Y+10) Wang and Cuthbertson a_sJlas Ly ;p on yo
ol oy oo dow slag,glid a5 el osls Las g 00,5 a.SL: o pla 0 0ol DS
slecadld als daosls ol pox> (55l Gl 1 g polo iagh gloadl (ol ulo

Jelos 8l g5l 3 L Sledlbl (6,0lid a5 aos oo loid Jipgh gl ( LS ,9—bay
5 oote G o 51 GBSy (s g de—Dgn sla Joe 5l soliiul 00 i S slassls

B o
$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




p s 0SS i (g ples S 4 ES o a8 o Wl oo plas iS5l gl
el 013 6wl g5 sl ks sl LB b oyl plus (glad > iils oS 5
Sy o Sean ] g &l K (60,505, 4 @LsdS Slalosl iS5 e (S 9,509,

Sz Jlgw —(F)J 9>

KW3%) Slus L Fwl

A ¥ b o
7Y Ve bools CoptS

18y A o Joe sz liel 5 s
7. £ q Glslie Llos

7 AD N GoulS sl it Lol

Sk Jlsw (V) Jgox

ao s olaes b &l
LYy |y Oy 33 slacsls slanig, g oSl jansis
1YY \e. S alae s
12y A ools ;o sauzn Lalg, slols
759 | A Qa5 5 gy Sl ol S
LAS | )Y Lol 0015 (gL 5 polie (3105 ol 45 0alS (i i el sla)lS
L0F |y Ol sl G50 5l (61,5 Slidas ol 1>
bty uly co plosle il (6,850l (slapis )5Sl 51 oolaiul
/A \ Cuddgo 5l GULET Gloypal g &5 )5] Cawods 355 glaosls 5 gases;)l
IR R L ST 3
iz Jlss ~(A) Jpor
RVERR Sluws bawl
/. of Y Baoe S50k g il 6 S0k
/YA 0 os=b
/. #4 q Eyas phge
/.4 q EXCELL
1 &Y A SQL
. ) TABLEAU
T gt oy

V0 5l | polex 5 o 0)los | inds Sl



||FI|...Mwu|ﬁoweﬁﬁ,.sm)gl.u-:d.usw)ﬁ:)fjo.\.q:l'@nﬁlu&|()l)lio.m,@s?l.o:)

S 35 AR g S
0dS sy (s ple a5 020 o Ll baslas ‘5‘9.».700‘_}.«.[.79 3 ol sloassly
2l ol a8 50 ailyglis sla Il 6,5 S laieas Bro )5 5 oS o jo
5 Sy gl slaailas Slulid 4 a 035 slaslayg, bl 5l o plaws 35 503 ol o as
Slo s i leo Lailg, Judow dosls jo gole e slagSIl oluliss Jolds ouisS oo oo
@l S hnd b iy 28 g9y Jletol (e 9 Sy Sloj> (shuugll o Slikee
a1 5l i |y 00 S s (ol Cdibge (5 3 a8 ols i iegh gl
5 S i Jolge 5l (slacgomme 3 e sy Lolls i 551 S bl ay 4l
s ools Judow sl los drwgi coamlin Sledbl slaaiboli 4y —w yiwss dosls S LS
Sl ;s L g kel sl Jow o Slas 1o a5 cosl Slalllas b pol> Gragh (cwlol glas
yol g 1 silod S (o) p (o S ) b B (i jo ) oedle 65500
RSPV JCINCOS UE RN PO DY FERESRUIE N CEL S SEpc SV IppIWET IWE N V9] JNV. X P

ol slojle 5 gl cailyglid lads i oo 5l slacgazs

e 3 (o g b Jdos oS cul o] [Silo baslas glaadl o 28w yo
lrosls 1,0 ¢ s ) loeals 51 jobaie . Cawl 00 s iy (o ol 51 LTI S 50 sla Ll
Obosle 6l 5 (Jlo Slibos ;o il 5 )90 513, b plie (655Ul 4355 50 aSh s 5l &
Bl pae Jyame 5550 51 2,5 (sl iS5 oDl (sl ST il 3l ot b i)
Slgeds wilg s (0,8as o azlis j0 0 ke e Ol b Slles 5 (Jb Sledbl oyl
wals J....L?u 6[&045) )I ool su,uLw‘ LJ"‘ » J)j )|).‘3 oy S)90 4...}3‘ )l.\w.m JL&_...J
e s 0925 53 S g ilgi n oS Garde 25 sl )98 5 ity sla e
] g YL Sy s sloojom 2 yidn 35 o3 5 (ol

4 Sgazme B o 00 S Sin i (ol 0I5 a5 olo i jieety amlils yuioren
Sl Al I8 50 gw pla (63,400 5 oS W5 )] o wilgs oo aSly i T S
O 30 ol 4 (gl g A 038 Sledbl Jdow b wilgd co 9,505, (pl 0 O Leay
) uu):u JL@..}‘ as @L@o)y G)LML..MJ 9 u...qJJLMo wl.».a (_QL“Q}")T g.:L?Lu‘ ‘w‘ 6’4..»
U"‘ o °d“‘*5k5*""u“'“" G.MJ)JLMO QSL‘O‘ 003}5‘ u»))‘ ‘UJ‘)JL\) A)Lo.) SaS ] )"“"”‘" l.bui
o PR B CJEP S PUONETRUNPY- P ¥ PPN IHE - FE JEI Wt Gu)i;b 4 dgh

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




| *PAR] B PO T Y [P

Lol @Bgody sla laie o Sl Sledll
(S5l 55,) S e o5 95 Gl IS e slialy 3 ol 545 (550
AD) oyl a8 iy (sl 15810 53 5l oolasul Jolis 0,505, (ol 5l eslai—ul sly o plus
Sl lae poiine 53500 dauo ;0 YY) Slojle 2ils dawss g (5 uSob Koo ,d sl (oo o
Ll (30,0 YY) syl slaois])8 50 (55515 (B g (Ao )0 PY) sols Lo g (5,5l
g g0oe o c0ditS i sy (s 43 IS Lol tllo a5 el T il azdly ol
50 GloaisS s i 35 Sleslw Kipyd g Sl aleps  Folol Sl ci s (5 ,5L8

D)l Jod cnl Cadbge
oples & (G (o pla 1S a5 w80 o0 Lt gl (nl slaadly (e )
Slools glacsl 5 anwgs 5l aS cowl gl 10 0,509, SO aiels ol pl jo eassS oo s
ool g s oo fuliul glacsz )l slml 4 5 oads el Gl pluc (satailys sl 5
g @)y ol gty Lol (65155 cnlpl 09 o (ite Slojles Sindy 5 lad >
o 5l pogde cpl a5 SlasgSas sl 0uisS ginion (o ple sl Sl 5l gamais
2345 (o gl pll5 o (glad > 328 (658U S plgiear |y ol g 00 1,3 a5l 15l S

B3 60 )l slaolde

(223 PY) 0,3 VY5l 85 A &Sl (e 9% gl Sl a8l 4 a5 L gl oty
Slgiiy Wlauils 00iiS S (sl 4l 0 Freten | Sy S e 5 (oLl
2 e Sy Jelos oLl ol (5580l Al po 55 (o plas Dlaso 355 0
adgl laie o atll 5 W, )15 4 Sy b)) o oy, JeSe plgisar | 00l
S Blod S, an] b 4 1) el iy o 5 s Jlozsl b g o

Gl 2 (ao)3 PY) S8V S A (g p9o Jls—w )0 Sl & ax g bzpgs sloi—iny
148> (gl Laall g 5 L sl 55 e Sl izl wST il Sy (gla S,
5 g sl Sl )l S Bl o i 5 S5l SIS 4 o
il asls oSG

oslitnl (e, 7) L&Y Sl L85 A (amghy o)l S5 )0 Sl & 4z bipgu Sleriny
S 03l el sla 13l 5 el 09— oo oloii waiidls Jgo ) 5ian (2
09 oS oy ollibes g Lo sl ((B550] Glaasliyy ) (ile 620k 5 (o 50me

5 Jb Sledbl coaS coeal p 5 5 5las,0 FF asula s ax o5 bi g les olpi—ioy
CisS J7S 0 oo Slgiiy wriils WS 5 llas 21 SleinS b oles i (anseis
OB 55 530S (i (o b )2l (ol U2 5 (S lyedr (b slaosls
3565 )3 (o b Slise

33 g S sl jleslitul &g 30 (S gl slaaidl 4 4z g b ety St

B o
$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




|||=r“| ...J.:J.a}Unl.w|)goweﬁﬁwxbduw)ﬁ:)ﬁo&Twﬁw|Ql)&o&,@s?l»:)

1) 008 i Sy oyl oolais ] slos bl o ba faad]jgiess o8 sl sl 00iiS oy g0
QS ool 8 988w pla 48> 50 150,09, opl il die g (g

S s

o5 W Jgol cule,

Lisg sl ol 5 wilosgs aial (IS Jool &y sale anlllan ol Licil 5 plowil ,s o oieysd

el onds awl Ll ace

L‘)b‘w’? CJ)L&D

el g3z a Aol bl sl as )3 ) allae jo B an s o5 jLie

(Slawloe ploxil daosls (555laez 5 b yiolosl alonil dladigas (53lo 1 g angs 1 gl ediwn g
Alio w.:yw w ‘C.:Lu 9 Sleds| M 9 JJ&U 9 44).?0 daosls L5)L‘°] J.J.?u 9 44)9!.:

P ‘M J}‘JA PLQJ » u)Ua.: cdalao f‘).]o ‘Ml;ul.:la (_gLo.&‘) sl Pgo OM}:
e (53lo 25 5 s ol sl anl

lie Galpg 5 omyp oBeiod p O (Geiod ()b o &5 lin tpga sty

ol 00,55 by I Coles 555 e allis (pl axog

S0 y98 g S
3L 0,50 SledMbl LSS g 3,1 o g wisle |8 adlllas cpl Lozt o 1) 09 auei )| i
QS Sl dilesews il 5L

&L

ol I sloc jao o i 5 (o ple> oS (VWAR) M Joue g oy (g0lazel
SID. https://sid.ir/paper/252291/fa $Y-YY «( (V0 ol) HF (Jb o lules

J)..Jss;lo sS_uu))‘ QLM:).:LM? ‘S’L:))‘(\VAf) GA‘).GH o‘y&u ‘)A)sc)J 00— )
Yo e s VYAV APEAYAZONAEY VA o)Ll 0 050 Jb s)lules 520 Ollllas

)‘ ool » ULM:)JL:.& 60)5 Gg)b‘ 6Wf5 J)‘ (\V/\i) 690[»0 uLo.u 9 w._wb ‘9J5;
AT 5 ¥ laojlods panty Jlo (555L8 g pole )3 BB o oo S ST 53 el sloal,
AEAEER RN RN SRR TR

Coned Szl eolazn] (gaiedgw (o) (- (VYA ladlds ax v g ol (55005 5
Y ooleds Jgl Jlo (gl o y20 sl gy dan s oLl e Cday (e nS slesal
jera.2013.540/10.22051

$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw



| *PAR] B PO T Y [P

ol Jelse 5B O F 1) e aldlae 0 @l oy sl d—omma e85

slagiagh aclilad asbl) SoS @ (w plas GlaSaiSS 5 ball B pdy 50 (awome
jpar.2022.553858.1089/10.22034 YFA-VY+ &b > o plu>

sl o g Slaliil @i o gw plus 2], L il o3l3] e oo Al ol

Solubes asliiaghy) owple 5 Jbo olnbes sl tags  Jlbo (b, 10 el b
https://sid.ir/paper/198134/fa Y#-F2:(F)V A\ YAA (o plo> 5 Jlo

Sgeze 38 03l (o2 5 Lo jdrex (plg) L3 @D Gloal (LB (i ozte dp s oebla
ond A pdy slacS b (1)) (S e Sk Gele 6T 0k by, 05 (VF )
Feoojled pasih Jlow (s)llns (225 slagiagh aslibad (ol ol 3l ()9 50
jera.2019.25990.2414/10.22051

53 Oledbl (55l8 (6928 5 e SN OV T2l by o o wsole JloS o

jpar.2024.2031862.1327/10.22034 glds > oo plu>

3 ool 3 ) OV F oY) s el (oS 0,85 da >l o o8 )5

/10.22034 Il o 50 ol CorisS iyl b 1 ool 45 Sy s
jpar.2024.2011220.1224

Etemadi, H., & Abdali, L., (2017). Audit Quality and Fraud in Financial Statements, Journal
of Financial Accounting Knowledge, Vol. 4, No. 4 (15), 23-43. (in Persian). https://doi.
org/10.22034/jpar.2022.553858.1089

Barzideh, F., & Nikkhah Bahrami, Z., (2007). Auditors’ Assessment of Inherent and Control
Risk, Empirical Accounting Studies, Vol. 5, No. 18. (in Persian). https://doi.org/10.1001/1.282
10166.1386.5.18.4.2

Bolou, G., & Sadeghi, P., (2010). The Effect of Auditors’ Individual Ethical Characteristics on
the Use of Decision Aids in Detecting Management Fraud, Ethics in Science and Technology,
Vol. 5, No. 3 (83). (in Persian). https://doi.org/10.1001/1.22517634.1390.6.1.8.1

Pourheidari, O., & Bazrafshan, S., (2012). Investigating the Usefulness of a Fraud Detection
Guidance Checklist in Fraud Risk Assessment, Empirical Accounting Research, Vol. 1, No. 3.
(in Persian). https://doi.org/10.22051/jera.2013.540

Marfou, M., Bayazidi, P., & Salehpour, A., (2022). The Effect of Organizational and
Environmental Factors on the Adoption of Computer-Assisted Auditing Tools and Techniques,
Journal of Professional Auditing Research, 130-148. 148 10.22034/jpar.2022.553858.1089

Hassasyeganeh, Y., & Medahi, A., (2009). The Effectiveness of the Audit Process in Detecting
Errors and Material Misstatements in Financial Statements, Financial Accounting and Auditing
Research, Vol. 1, No. 4, 49-76. (in Persian). https://sid.ir/paper/198134/fa

Hashemi, S. M. H., Dadashi, 1., Gholamnia Roshan, H. R., & Yahyazadehfar, M., (2021).
Application of Machine Learning Methods for Predicting the Value of Companies Listed on
the Tehran Stock Exchange, Empirical Accounting Research Quarterly, Vol. 11, No. 40. (in
Persian). https://doi.org/10.22051/jera.2019.25990.2414

Alavi, S. K., Nemati, A., & Darabi, R., (2025). An Optimal and Practical Model of

B o
$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw




|H‘a| ...J.:J.a}Unl.w|)goweﬁ%wﬁbdyw)ﬁ:)ﬁo&Twﬁw| O 904 Glom

Information Technology in Auditing Considering Substantive and Control Testing, and Audit
Risk, Journal of Professional Auditing Research, Vol. 5, No. 20, 30-57. (in Persian). https://doi.
org/10.22034/jpar.2024.2031862.1327

Zare, H., Hajiha, Z., & Keyghobadi, A., (2023). Investigating the Effect of Using Artificial
Intelligence in Auditing on the Quality of the Financial Statements Auditing Process, Journal of
Professional Auditing Research. (in Persian). https://doi.org/10.22034/jpar.2024.2011220.1224

Ageeva, O., Karp, M., & Sidorov, A., (2020). The Application of Digital Technologies in
Financial Reporting and Auditing. In Institute of Scientific Communications Conference,
1526—-1534. Springer, Cham.

AICPA, (2017). Guide to Audit Data Analytics: An Overview. American Institute of Certified
Public Accountants. https://www.aicpa.org/resources/article/guide-to-audit-data-analytics-an-
overview

Al-Refiay, H. A. N., Abdulhussein, A. S., & Al-Shaikh, S. S. K., (2022). The Impact of
Financial Accounting in Decision-Making Processes in Business. International Journal of
Professional Business Review, vol. 7, no. 4, e0627.

Barac, K., Plant, K., Kunz, R., & Kirstein, M., (2021). Audit Practice: Straightforward Trade
or a Complex System? International Journal of Auditing, vol. 25, no. 3, 797-812.

Bugaiov, O., Ozeran, A., & Kalabukhova, S., (2020). Balance Sheet (Statement of Financial
Position) Transformation in the Light of New Digital Technology: Ukrainian Experience. In
Integrated Science in Digital Age 2020, vol. 136, 25.

CCA Global, (2020). COVID-19 Global Survey: Inside Business Impacts and Responses.
https://www.accaglobal.com/gb/en/cam/coronavirus/audit-covid19.html. Date of access:
27.04.2022.

Deloitte, (2022). The Deloitte Omnia Experience. https://www2.deloitte.com/us/en/pages/
audit/solutions/audit-technology-solutions.html. Date of access: 21.04.2022.

DiGabriele, D., & Hitching, K., (2019). Accounting and Financial Analysis. Sirin, Business-
Inform, Moscow.

Faccia, A., Al Nagbi, M. Y. K., & Lootah, S. A., (2019). Integrated Cloud Financial Accounting
Cycle: How Artificial Intelligence, Blockchain, and XBRL Will Change the Accounting, Fiscal
and Auditing Practices. In Proceedings of the 2019 Conference.

Fenyves, V., Bocskei, E., Bacs, Z., Zéman, Z., & Tarndczi, T., (2019). Analysis of the
Notes to the Financial Statement Related to Balance Sheet in Case of Hungarian Information-
Technology Service Companies. Scientific Annals of Economics and Business, vol. 66, no. 1,
27-39.

Fischer, M., (2021). Balance-Sheet Lending from Fintechs Providing Credit & Factoring. In
Fintech Business Models, 126—139. De Gruyter.

Fraschini, M., Somoza, L., & Terracciano, T., (2021). Central Bank Digital Currency and
Balance Sheet Policy. SSRN Electronic Journal. https://ssrn.com/abstract=3804966

Hamad, D. K., (2019). The Role of Judicial Accounting and Its Techniques in Limiting
Money Laundering and Smuggling Operations: An Exploratory Study in a Sample of Erbil
Banks. Tikrit Journal of Administrative and Economic Sciences, vol. 2, no. 42, 27.

Hasan, A. R., (2022). Artificial Intelligence (Al) in Accounting & Auditing: A Literature
Review. Open Journal of Business and Management, vol. 10, no. 1, 440-465. https://doi.
org/10.4236/0jbm.2022.101026

KPMG, (2010). What Is Driving Continuous Auditing/Continuous Monitoring Today? White

B o
$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




, PAR Gﬁépd,gweﬁ_;a;; [es|

Paper, KPMG LLP.
Lakhtionova, L., Muranova, N., Bugaiov, O., Ozeran, A., & Kalabukhova, S., (2020).
Balance Sheet (Statement of Financial Position) Transformation in the Light of New Digital

Technology: Ukrainian Experience. In International Conference on Integrated Science, 25-41.
Springer, Cham.

Mohamada, S., Abdurrahmanb, A. P., & Keong, O. C., (2020). Blockchain Technology:
Implications for Accountants. International Journal of Innovation, Creativity and Change, vol.
10, no. 11, 101-117.

Moll, J., & Yigitbasioglu, O., (2019). The Role of Internet-Related Technologies in Shaping
the Work of Accountants: New Directions for Accounting Research. The British Accounting
Review, vol. 51, no. 6, 100833.

Noordin, N. A., Hussainey, K., & Hayek, A. F., (2022). The Use of Artificial Intelligence and
Audit Quality: An Analysis from the Perspectives of External Auditors in the UAE. Journal of
Risk and Financial Management, vol. 15, no. 8, 339.

Shivakumar, S. K., & Sethii, S., (2019). Transforming Legacy Banking Applications to
Banking Experience Platforms. In Building Digital Experience Platforms, 261-295. Springer.

Von Solms, J., (2021). Integrating Regulatory Technology (RegTech) into the Digital
Transformation of a Bank Treasury. Journal of Banking Regulation, vol. 22, no. 2, 152-168.

Cao, M., Chychyla, R., & Stewart, T., (2015). Big Data Analytics in Financial Statement
Audits. Accounting Horizons, vol. 29, no. 2, 423-429. https://doi.org/10.2308/acch-51068

Appelbaum, D., Kogan, A., & Vasarhelyi, M. A., (2017). Big Data and Analytics in the
Modern Audit Engagement: Research Needs. Auditing: A Journal of Practice & Theory, vol.
36, no. 4, 1-27. https://doi.org/10.2308/ajpt-51684

Earley, C. E., (2015). Data Analytics in Auditing: Opportunities and Challenges. Business
Horizons, vol. 58, no. 5, 493-500.

Brown-Liburd, H., Issa, H., & Lombardi, D., (2015). Behavioral Implications of Big Data’s
Impact on Audit Judgment and Decision Making and Future Research Directions. Accounting
Horizons, vol. 29, no. 2, 451-468. https://doi.org/10.2308/acch-51023

Kokina, J., & Davenport, T. H., (2017). The Emergence of Artificial Intelligence: How
Automation Is Changing Auditing. Journal of Emerging Technologies in Accounting, vol. 14,
no. 1, 115-122.

$148,> w pl slayag 5y
VE0 50l | polez 5 o 05leis | it Jw



|H‘V| ...J.:J.a}Unl.w|)goweﬁﬁwﬁbdyw)ﬁ:)ﬁo&Twﬁw| O 904 Glom

s
1. Rodrigues, L., Pereira, J., da Silva, A. F., & Ribeiro, H. (2023)
2. Chornous, and Gura, 2020
3. ISA (Auditing on Standards International)
4. Varsha et al., 2021; Pugliese et al., 2021
5. Ikegwu et al., 2022
6. Varhelyiet al2010
7. Shmueli & Koppius, 2011
8. Shmueli & Koppius, 2011
9. Wani et al. 2018
10. Zhang et al., 2012
11. Kaplan, 2021
12. http://www.forbes.com
13. Brandtner (2022)
14. Schlegel (2014)
15. Araz et al., 2020; Brandtner, 2022; de Langhe & Puntoni, 2021; Schlegel, 2014; Shmueli
& Koppius, 2011

@ @ COPYRIGHTS
o This is an open access article under the CC-BY 4.0 license.

B o
$148,> w pl slaying 5y
VE0 50l | polez 5 o 05leis | it Jw




Journal of

Professional Auditing Research H
7 *' "PAR

Fall 2026, V.6, No 24 pp 148-180

N
Al o

Studying the organizational culture of audit firms
with a professionalization approach and audit
commercialization based on meta-synthesis approach

Mohammad Abolghasemi', Azita Jahanshad?
Received: 2025/06/06 R
Approved: 2026/07/12

Highlights

« Identifies organizational culture dimensions in audit firms.

* Explains the balance between professionalism and commercialization.
* Develops a conceptual model for audit firm organizational culture.

» Validates the proposed model through expert evaluation.

* Provides practical implications for improving audit quality.

Abstract

The aim is to examine the organizational culture of audit firms with a professionalism
approach and the commercialization of auditing with a meta-synthesis approach.

The researcher identified the effective factors by using the meta-synthesis approach, by
performing the 7 steps of the Sandelowski and Barroso method. Out of 253 articles, 51 articles
were selected based on the CASP method. Also, the validity of the analysis was confirmed with
a kappa coefficient of 0.790. The results of data analysis in MAXQDA software resulted in the
identification of dimensions and indicators for the model.

The components of organizational culture include organizational leadership, employee
management, organizational glue, strategic emphases, and success criteria. The components
of professionalism include adherence to audit standards, quality of audit services, employee
training and professional development, responsibility and accountability, and professional
ethics and appropriate behavior. The components of commercialization include brand and
organizational image management, marketing strategies, innovation in audit services, customer
relationship management, competitiveness and profitability, use of new technologies, and
business sustainability and development.

The results can be a practical guide for managers and policymakers to enhance the level
of employee professionalism and improve commercialization and business development
processes by strengthening organizational leadership, employee management, formulating
clear strategies, and determining success criteria.

Key Words: Organizational culture, audit firms, professionalism, commercialization.
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Introduction

The auditing profession has experienced profound transformation over the past two decades
due to increasing regulatory expectations, intensified market competition, rapid technological
advancement, and growing stakeholder demands for transparency and accountability. Audit
firms are no longer evaluated solely on their technical competence in providing assurance
services; instead, they are increasingly expected to demonstrate sustainable organizational
performance while maintaining the highest standards of professional integrity. Consequently,
organizational culture has emerged as one of the most influential determinants of audit quality,
professional behavior, organizational effectiveness, and long-term competitiveness.

Organizational culture represents the shared values, beliefs, norms, and behavioral patterns
that guide decision-making and interactions within an organization. In audit firms, culture
influences how auditors interpret professional responsibilities, exercise professional judgment,
maintain independence, respond to ethical dilemmas, and balance commercial objectives with
public-interest obligations. A strong organizational culture encourages commitment to auditing
standards, continuous professional learning, ethical conduct, collaboration, and accountability.
Conversely, a weak or commercially dominated culture may create incentives that compromise
audit quality and professional skepticism.

The increasing commercialization of auditing has become one of the most debated issues
in contemporary auditing research. As audit firms operate in increasingly competitive
environments, they must simultaneously pursue business growth, client acquisition, profitability,
innovation, and market differentiation. While commercialization contributes to organizational
sustainability and competitiveness, excessive emphasis on commercial objectives may generate
conflicts between economic incentives and professional responsibilities. Therefore, maintaining
an appropriate balance between professionalism and commercialization has become a strategic
priority for audit firms worldwide.

Despite the growing body of literature on organizational culture, professionalism, and
commercialization, previous studies have generally investigated these concepts separately or
within limited organizational contexts. Comprehensive frameworks integrating these three
dimensions remain scarce. Furthermore, existing evidence is dispersed across qualitative and
quantitative studies, making it difficult to establish a coherent understanding of the factors
shaping organizational culture in audit firms.

To address this research gap, the present study employs a meta-synthesis approach to
systematically integrate existing knowledge and develop a comprehensive conceptual framework
of organizational culture in audit firms based on the dual perspectives of professionalism and
commercialization. By synthesizing findings from previous studies, the research provides
a holistic understanding of the organizational mechanisms that simultaneously support
professional excellence and sustainable business development.

Methodology

This study adopted a qualitative meta-synthesis methodology to integrate and interpret
previous research concerning organizational culture in audit firms from the perspectives
of professionalism and commercialization. Meta-synthesis is particularly appropriate for
consolidating fragmented knowledge, identifying recurring concepts, and constructing
comprehensive conceptual models based on qualitative evidence.
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The research process followed the seven-step meta-synthesis framework proposed by
Sandelowski and Barroso. Initially, the research questions and conceptual boundaries were
clearly defined. Subsequently, an extensive search of national and international scientific
databases was conducted using relevant keywords associated with organizational culture, audit
firms, professionalism, commercialization, audit quality, and professional ethics. The search
strategy resulted in the identification of 253 potentially relevant publications.

Following the identification stage, duplicate records were removed and predefined inclusion
and exclusion criteria were applied. The methodological quality of the remaining studies
was assessed using the Critical Appraisal Skills Programme (CASP) checklist to ensure the
credibility and rigor of the selected evidence. Based on this evaluation process, 51 high-quality
studies were retained for the final synthesis.

The selected studies were imported into MAXQDA software to facilitate systematic
qualitative coding, thematic analysis, and conceptual integration. Open coding was first
conducted to identify meaningful concepts extracted from the literature. Similar concepts were
subsequently grouped through axial coding, leading to the formation of broader categories and
thematic dimensions. Finally, selective coding enabled the integration of these themes into an
overarching conceptual framework describing the organizational culture of audit firms.

To enhance the trustworthiness of the findings, coding reliability was evaluated using Cohen's
Kappa coefficient. The calculated coefficient of 0.790 indicated substantial agreement between
coding procedures, confirming the reliability and consistency of the analytical process. Multiple
rounds of coding refinement and comparison further strengthened the validity of the conceptual
model and minimized subjective interpretation.

Findings

The meta-synthesis resulted in the development of a comprehensive framework consisting
of three major dimensions: organizational culture, professionalism, and commercialization
of auditing. Each dimension encompasses several interrelated components that collectively
explain the organizational dynamics of contemporary audit firms.

The first dimension, organizational culture, includes five principal components:
organizational leadership, employee management, organizational glue, strategic emphases,
and success criteria. Organizational leadership represents the values, vision, and behavioral
expectations established by senior management, which significantly influence ethical behavior,
employee commitment, and organizational effectiveness. Employee management encompasses
recruitment, performance evaluation, motivation, empowerment, teamwork, communication,
and talent development. Organizational glue refers to the shared values, trust, collaboration,
and commitment that strengthen organizational cohesion and facilitate knowledge sharing.
Strategic emphases describe the organization's long-term priorities, including innovation,
quality improvement, client orientation, and sustainable development. Success criteria reflect
the organizational indicators used to evaluate performance, including audit quality, client
satisfaction, professional reputation, operational excellence, and long-term sustainability.

The second dimension, professionalism, consists of adherence to auditing standards,
quality of audit services, employee training and professional development, responsibility
and accountability, and professional ethics and appropriate behavior. Adherence to auditing
standards represents the fundamental mechanism for ensuring consistency, reliability, and
credibility in audit engagements. Quality of audit services reflects the effectiveness of audit
procedures, professional skepticism, evidence collection, and reporting accuracy. Continuous
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employee training enhances technical competence, analytical capabilities, ethical awareness,
and adaptability to evolving regulatory environments. Responsibility and accountability
strengthen organizational transparency, public trust, and commitment to stakeholder interests.
Professional ethics and appropriate behavior establish the moral foundation for auditor
independence, integrity, objectivity, confidentiality, and professional judgment.

The third dimension, commercialization, incorporates brand and organizational image
management, marketing strategies, innovation in audit services, customer relationship
management, competitiveness and profitability, use of new technologies, and business
sustainability and development. Brand management contributes to organizational credibility,
market recognition, and client confidence. Marketing strategies facilitate client acquisition,
service differentiation, and market expansion while preserving professional values. Innovation
in audit services supports the development of value-added services and enhances organizational
responsiveness to changing client needs. Customer relationship management strengthens long-
term partnerships through effective communication and service quality. Competitiveness and
profitability ensure organizational resilience and financial sustainability within increasingly
competitive markets. The adoption of emerging technologies—including data analytics,
artificial intelligence, digital auditing platforms, and automation—improves audit efficiency,
decision quality, and service innovation. Finally, business sustainability and organizational
development emphasize continuous improvement, strategic flexibility, organizational learning,
and long-term growth.

The synthesis further demonstrates that these three dimensions are highly interconnected rather
than independent constructs. Organizational culture serves as the foundational infrastructure that
shapes professional values and commercial decision-making simultaneously. Professionalism
enhances audit quality, strengthens organizational reputation, and builds stakeholder trust,
thereby indirectly supporting commercial success. Likewise, commercialization, when guided
by ethical principles and robust organizational culture, provides the financial resources and
Strategic capabilities necessary for continuous professional development, technological
investment, innovation, and organizational sustainability. Therefore, sustainable success in
audit firms depends not on prioritizing professionalism or commercialization individually, but
on maintaining a balanced integration of both within a supportive organizational culture.

Conclusion

The findings indicate that organizational culture constitutes the central mechanism through
which audit firms reconcile the dual objectives of professional excellence and commercial
sustainability. Rather than viewing professionalism and commercialization as competing
priorities, the proposed framework demonstrates that these dimensions can reinforce one
another when embedded within an organizational culture characterized by ethical leadership,
effective employee management, strategic orientation, shared organizational values, and clearly
defined performance criteria.

The study provides a comprehensive conceptual model that integrates dispersed findings
from previous research into a unified framework capable of explaining the organizational
foundations of successful audit firms. The identified dimensions offer practical guidance for
managers seeking to strengthen professional commitment while simultaneously improving
organizational competitiveness and business development. Enhancing leadership effectiveness,
investing in employee development, reinforcing professional ethics, adopting innovative
technologies, implementing customer-oriented strategies, and establishing transparent success
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criteria can collectively improve both audit quality and organizational performance.

From a policy perspective, the findings support the development of governance frameworks
and professional regulations that encourage a balanced relationship between commercial
objectives and professional responsibilities. Regulatory authorities, professional associations,
and audit firm leaders may utilize the proposed framework to design policies promoting ethical
conduct, continuous learning, innovation, organizational resilience, and sustainable growth
without compromising auditor independence or audit quality.

Overall, this meta-synthesis contributes to the advancement of auditing literature by
presenting an integrated perspective on organizational culture that combines professionalism and
commercialization within a single conceptual framework. The proposed model offers valuable
theoretical insights while providing practical implications for strengthening organizational
effectiveness, improving professional performance, enhancing public trust, and supporting the
sustainable development of audit firms in an increasingly dynamic and competitive business
environment.
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the author or authors should not be placed on the file or inside the file (the original paper) and
save the file of the original paper with the title of the original paper. The details of the authors
in persian and English should be given separately in a file named (Authors’ details). The
following should be observed in the specification file:
- To write on the side of the writers
Ph.D. student.............. , department/faculty.............. , UNIVErSity......cvnne. , Tehran Iran.
Assistant professor.................... , branch/faculty.................. , UNIVETSItY .ocveveeneene , Tehran Iran.
- The name of the author or authors (the name of the author who is in charge of the
correspondence should be marked with an asterisk);
- Scientific rank and the name of the institution or university or the place of employment
(in persian and English), the full address of the author who is in charge of correspondence,
including: postal address, phone number, cover letter and email address (for all authors);
In mentioning the names of the authors, titles and titles should not be used and only the
scientific rank and place of service should be included.

important points:

Please do not put a separate title with the title of background, and the internal and
external background should be presented and analyzed in an integrated manner in the
theoretical foundations and hypotheses section.

All authors must enter the Persian sources at the end of their paper in English, and the
word (In Persian) must be inserted in front of it.

Please provide at least two references to previous papers published in the Journal of
Auditing Research.

In order to comply with the standards and maintain uniformity, use the template for
preparing papers.

Only papers that strictly follow the principles of writing are included in the judging
stage.

If the paper has a sponsor or provider of research credit, it is mandatory for the author
to include this topic in the paper.

Respected authors are required to download the commitment form and the conflict of
interest form below and after completing, sign and scan it, send it along with the paper file.



without indentation or protrusion, and if the phrase is long, it

° will continue with indentation (using the Hanging technique) of 0.5 cm.

5. Diagrams, pictures and formulas

The title of the diagrams should be inserted below and the title of the pictures above them.

It is better to insert diagrams and pictures inside the text and after the place where they are
mentioned. For numbering, use number 1 (numerical and inside parentheses, like picture (1))
to... The inside of the pictures should be written in persian, and in the conditions of using
punctuation, avoid using a point instead of punctuation; If necessary, while inserting the
Persian title of the variables, a column can be assigned to the symbols used for the variable
in English as used in the equations and models. The column titles in the images should be

in the middle of the line and the first line of each image containing the column titles should
be displayed with gray color and brightness level 2. To refer to the content of pictures and
diagrams in the text, proper reference should be made using their numbers. The formulas are
also presented in two-column tables in the form of invisible lines (No Border) and numbered
in the form of model (1) (numerical and in parentheses) until...

6. Footnotes

English terms and some necessary explanations should be presented in the footnote (not

the subtitle) and in the form of a four-column table (including the footnote number and the
content of the footnote) with invisible lines (No Border). The numbering of the footnotes
should be inserted in Word without using the EndNote technique.

7. Other points

- There is no need for a space before periods, commas, semicolons, colons, question marks,
exclamation marks, etc., but a space must be placed after these marks.

- When using parentheses, use a space before opening parentheses and after closing
parentheses.

- Half spacing is mandatory in writing the paper. For example, the word they or they should
be written in their form.

The English equivalents of the scientific titles of the authors are as follows:

English equivalents
BSc.

MSec. Student

MSec.

Ph.D. Student

Ph.D.

Assistant Prof.
Associate Prof.

Prof.
* The papers sent should not have been sent simultaneously to other Persian-language
magazines inside or outside the country.

* Quarterly is not allowed to accept papers that do not comply with the form and structure
mentioned in the guide.

* The magazine is free to edit papers and delete some sections without changing its content
and does not return the papers it receives.




results and general conclusion and presentation of suggestions based on the results (policy
recommendations are necessary only in applied research), and if necessary, a proposal for
future research according to the limitations of the research or how to develop the current
research);

- references

- The English abstract (which should be a meaningful and logical translation of the Persian
abstract) should be included on the last page of the paper.

3. In-text references

APA method is used for Persian references in the text of the paper; in such a way that:

- The last name of the author along with the year of its publication is presented in Persian in
the text, and there is no need to mention the English equivalent of the names in the text. If
the number of authors is more than one, use a comma (,) and if the number of cited sources is
more than one, use a semicolon (;) to separate them.

Any source that is mentioned in the text of the paper, its complete information should be
included in the list of sources and other than these sources, no other source should be included
in the list of sources and sources.

Important note: Please, while keeping the Persian sources in the sources section of the
paper, these sources should be translated into English and after sorting alphabetically
and mentioning the word (in persian) in the English sources section.

If you need necessary explanations about the terms or to mention the English equivalents of
the words in the text (other than the names of the authors), use the footnotes. English phrases
and terms should not be presented in the text, except for formulas and equations.

4. List of sources

APA citation method is used to set up the reference list; In this way, first the Persian sources
and then the English sources, in alphabetical order and based on the last name of the author,
are mentioned and numbered as follows:

4-1. Book: last name, full name of the author. (period and a space) (year of publication). (period
and a space) book name in italics, (comma and a space) name of the translator, (comma and a
space) place of publication ( two dots and a space) the name of the publication. (dot)

4-2. paper: last name, full name of the author. (period and a space) (date of publication). (dot and
one space) title of the paper. (dot and one space) name of the publication in italics, period (number)
in italics, (comma and one space) starting page number - (space) end of the paper. (dot)

4-3. Online papers: last name, full name of the author. (period and a space) (date of
publication). (dot and a space) title of the paper. (dot and a space) name of the publication in
italics, period (number) in italics, (comma and a space) starting page number - (dash) end of
the paper. (dot and a space) ) received from (two dots and one space) site address

4-4. Reports and other sources: Sufficient and complete information should be provided in this
regard as well.

- In the list of sources, if the number of authors was more than one, their names should be
separated by semicolon ().

° The list of sources does not need to be numbered. If more than one title

from one or more authors is cited, in addition to following the alphabetical order,

the year of publication should also be followed; In this way, the book or paper that

was published earlier (older) is included in the list earlier. In order to avoid mistakes

between different sources included in the list, the beginning of each source will be



Guide to writing and submitting papers

The submitted papers will be published after expert review and upon approval by the editorial
board. All the dear professors and researchers who send their papers for publication in this
quarterly are requested to pay attention to the following points when preparing the papers.
1.The shape of the paper
The paper should be typed in the Word 2010 software , in the size of A4 page. (margins are
2.5 cm from the top and bottom, 2 cm from the right and left), title font: Persian font, text B
Titr with font size: 16 for the title of the paper and For the names of authors 12 in bold and
in the middle of the line; Text font: persian text B Zar with font size: for the abstract part 11,
the main text of the paper 12, footnotes 11, sources 11, key words 10 and the Persian content
of the pictures 10; The distance between the lines is one centimeter and the indentation at
the beginning of each paragraph is equal to 0.5 cm and aligned (Justify); English font Times
New Roman text with font size: for English title (bold) 14, English abstract 12, formulas 11
(left margin), footnotes 11, references 11, English content of figures 9, subject classification
8; The titles of figures and diagrams are italic and bold, with a 6-point spacing (pt) before and
after the figure and diagram and in the middle of the line; A maximum of 20 pages (including
sources and references) and without page numbering, typesetting and the main file of the
paper and the file without the author’s name should be sent through the paper receiving
system paper.iacpa.ir. As much as possible, do not use photos in the text of the paper, and if
used, the photo should be of high quality and black and white.
2. The structure of the paper
2-1. The first page of the paper: the title and abstract of the paper in persian. The abstract is
a research paper that provides basic information about the research to the reader by reading
it. The abstract should be between 150 and 200 words. In the abstract, first, the subject or
purpose of the research is explained in a maximum of two lines. After that, the research
method, which includes the population, the sample, Uiplementation, and the data collection
tools, should be explained in a maximum of three to four lines, and then the description of the
analysis method and the general results of the research in two to three lines. Submitted.

paper keywords should be between 3 and 5 words.
The scientific structure of the Persian and English abstract of the paper should be followed,
including the purpose, research method and results.
2-3. Second page to the end of the paper: This section should include the following:
- Introduction (several paragraphs including statement of the problem, theoretical foundations,
purpose, importance and necessity);
- An overview of the background (only related researches should be reviewed in chronological
or thematic order, and the result of this section will be the extraction of a theory matrix or a
conceptual or analytical model that documents the variables of the research.
- Research method (including: research method, information gathering tool, analysis
techniques and hypothesis testing model, definition of studied variables and their operational
definition (it can be presented in the same section as hypothesis testing models and in this case
it does not need to be repeated) , statistical population, sample size and sampling method);
- Research findings (including: presenting the findings, comparing them with the research
findings mentioned in the background and interpreting the compatibility or incompatibility of
the findings with researches and theories);
- Conclusion (including: summary of the problem, presentation of the summary of the
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