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Abstract: Robotic Process Automation (RPA) and Atrtificial Intelligence (Al) is transforming business processes by
automating routine work and optimizing decision making. RPA deals with automated production lines,
otherwise known as rule-based processes, while Al, through machine learning, natural language processing,
and cognitive automation enhances the outcome of each organization. RPA and Al integration are discussed
in relation to the auditing profession here. Intelligent Process Automation (IPA) also contributes in auditing
by increasing efficiency in fraud diagnosis, conformity evaluation, risky circumstances identification and
improving procedures. IPA can now apply the advantage of Al to enhance complicated decision making
processes hence enhancing the speed and accuracy of the audits. Real-life cases of pension and inventory
audits reveal that IPA minimizes the amount of manual work, improves the accuracy of audits, and
improves the general state of affairs concerning governance. However, issues like high technology and
implementation along with integration to other systems, security issues, and the fact that there are
specialized people needed to maintain these systems also pose serious barriers to their adoption. Further
possibilities of using IPA in business processes to initiate digitalization processes and better decisions has
been analyzed here. The current review focuses on further research opportunities which encompass using
more sophisticated machine learning techniques in IPA operations as well as ongoing advancements in IPA
technologies. In so doing, this paper adds knowledge to the IPA literature, highlighting the current and
potential uses of IPA as well as its implications for business and auditing in the future.

1 INTRODUCTION machine learning, natural language processing,
cognitive automation etc to make decisions. This

combination is increasing effectiveness and
efficiency in organizations and removing boring
details in a variety of sectors including
auditing [1]-[3]. From this paper, this writer has
been able to prove that IPA has a lot of potential to

In the modern high-speed world of constantly
developing digital technologies; the application of
automated technologies in the activities of
companies becomes more and more appropriate. IPA
— the acronym for Intelligent Process Automation — | o > |
is another technology that has garnered much contribute p(_)s_ltlvgly to the auditing process of work
traction recently and lies somewhere between RPA as often auditing is a process that consumes a lot of
and Al technologies. RPA is a technique that IPA ~ UMe. As 1o the subjects of audit, with IPA, audit
adopts for the automation of rule based, high professmngl_s_can save time becauge such tasl_<s as
resource consuming processes Intelligent automation data acquisition and data extraction, compliance
now goes further to incorporate some other tools like testing and reporting require a significant amount of
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time which can be certainly released for more value-
added activities [4]. In addition, auditors would also
stand to gain from the incorporation of Al method
more especially when it comes to fraud detection
techniques and balance sheet predictions which
offers more information and assist auditors to
effectively identify risks as well as variances with
ease which enhances audit quality and accuracy [5],
[6]. Nevertheless, as illustrated throughout this
paper, there are certain concerns with the application
of IPA in auditing. Some of the technical factors
include the complexities of adding the technology
into the organization, security concerns and the lack
of skilled people to handle such  technologies [7],
[8]. This paper is a literature review that will aim at
the following objectives: to explain the rationale for
the use of IPA in auditing; to highlight the benefits
and drawbacks of IPA and to identify new research
directions [9].

2 STUDY INSIGHTS

There is a treasure trove of information about RPA
available, one study offers a detailed discussion of
its transition towards IPA with equal attention to the
novel developments in the subject. The authors
pointed out that the combination of Al with RPA
improves the automation decision-making function
that helps businesses deal with additional intricate
tasks that were previously incoherent for prior
automation systems. In this way, the shift allows
organizations to handle big data, enhance the
customer experience, and transform business
processes. Another study deepens the discussion on
IPA in auditing and how the emergence of Al in
automation can supercharge audit quality through
real-time data analysis and  abnormality
identification. It becomes valuable in today’s
auditing industry since it can help in enhancing the
precision as well as speed of financial statement
preparation in conjunction with compliance with
current guidelines [10].

The study underscores that integration of Al with
RPA fosters the development of intelligent
automation systems that integrate the learning cycle.
It can learn from the structural and temporal changes
within the data, and refine itself over time — making
it especially useful for tasks such as fraud detection,
risk assessment, and customer service. The same is
true of another study, which emphasizes that IPA is
a primary driver of digital transformation, implying
its ability to disrupt critical conventional sectors,
such as banking, healthcare, and insurance. In

addition to processing large amounts of structured
and unstructured data, IPA can automate more
operations than before, and do so with greater
accuracy than human employees, thereby saving
businesses money [11].

The role of IPA in altering practice of auditing is
again investigated in present researches. Another
paper describes the possibilities of the application of
Al technigues in audit and outlines how the
automation of audit operations can lead to the
enhancement of efficiency and the minimization of
fraud dangers. In the same way, another work is also
oriented to the application of Al and RPA in the
manufacturing context and shows how the combined
implementation of such technologies improves
production arrangements, and decreases time loss
during idle moments or helps predict necessary
maintenance. Using real-time data, the Al operating
in the background of the RPA can actually prevent
potential issues from occurring in the work flow
hence increasing efficiency and cutting costs [12].

When it comes to RPA and Al in industry 4.0
era, a systematic literature review is presented on
uses of RPA, Artificial intelligence and Industry 4.0
in manufacturing and Industrial setting. The review
also notes that combining Al with RPA in Industry
4.0 strengthens the automation frameworks, which
makes them better to favour the intricate nature of
the business environment. Further, it adds that Al
complements IPA by being better suited to handle
unstructured information and perform higher-order,
analytical, inferential, or cognitive tasks as reflected
in manufacturing and supply chain and logistics
industries. The integration of RPA and Al is doing
what this is optimizing the flow of industries
towards improved automation of largely manual
tasks [13].

The authors in the cited papers, examine the
applicability of the IRPA in the context of creating
digital document management within SMEs, which
they assert would be of value because, despite large
enterprise benefiting from the tools and solutions of
IRPA to address the integration in the application of
digital document management as well as advanced
technologies, SMEs may not have the same level of
resource as large enterprises. SMEs can now engage
in things that were previously deemed too costly to
address by helping them automate through IRPA.
The authors argue that since IRPA can be scaled and
implemented it does make its implementation
possible in SMEs and level the ground for
competition with large organizations. Thus,
elucidating how this particular technology can help
SMEs to reduce routine paperwork, increase the
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efficiency of operations, and improve performance
of customer services [14].

The areas analyzed by another study in relation
to the effects of IPA on business continuity concern
subsequent research directions. It is explained how
automation of critical processes and real-time
decision-making through IoT and IPA technologies
could play a highly strategic role in sustaining
business during crises. IPA ensures that service
delivery to clients proceeds smoothly with minimal
disruptions, which is a major step towards creating a
more robust business environment to minimize the
effects of challenging conditions, such as economic
difficulties, natural calamities, or even system
breakdowns [15].

3 MATERIALS AND
METHODOLOGY

The systematic process that has been followed in the
attempt to investigate how Intelligent Process
Automation could be incorporated in auditing
processes. The goal of this research paper is to
examine how audit practices are changing with the
use of Intelligent Process Automation (IPA): its
constituents Robotic Process Automation (RPA) and
Artificial Intelligence (Al). This focus on recent
developments, real-world uses and potential issues
of course means that the methodology has been
constructed so as to facilitate a comprehensive and
objective review of the literature available [5].

RPA is an approach mostly implemented to raise
efficiency by eliminating human effort in

straightforward, rules-based tasks like data entry and
approvals, which also reduces the risk of errors that
can be made during manual processes [2], [3]. Table
1 illustrates the components of Intelligent Process
Automation (IPA) and its implications in the field of
auditing [15]. It identifies several important
technologies which include Robotic Process
Automation (RPA), Artificial Intelligence (Al),
Cognitive or Intelligent Automation (1A) aimed at
automating and improving processes within an audit
to some extent. Cognitive Automation also entails
the provision of self-learning capabilities to the
above referred tools that allows for environmental
adjustment, a very critical aspect in auditing which
relies on instinctive clarity and recognition of figures
and patterns. Further, the Table 1 indicates the
number of studies that focus on each IPA element,
which corresponds to the level of research and
practical use of these technologies. The examples in
auditing show what operational effectiveness IPA
has, because with the help of its implementation it is
possible to make audits more efficient, reduce the
number of audit mistakes, and to receive well-
grounded normative decisions.

For instance, RPA or Robotic Process
Automation eliminates mundane and labour-
intensive activities such as inputting data, thus
minimizing human error and condensing audit
duration [13]. On the other hand, Artificial
Intelligence particularly machine learning comes in
handy in grand scale data analysis for traversing the
patterns in the data which contributes in making it
possible to detect instances of anomalies

Table 1: Comprehensive analysis of IPA components and their applications in auditing.

Number of Applications in
IPA Component Studies Key Features Auditing References
Robotic Process Automation 27 Automates repetitive, Column [1], [2], [3], [5], [12],
(RPA) rule-based tasks [131, 191
g : Machine learning, NLP, Fraud detection, risk | [7], [8], [9], [10], [16],
Artificial Intefligence (Al) 34 coanitive automation assessment [181. 201
L . Learns and adapts to Audit planning, [3], [4], [11], [12],
Cognitive Automation 18 complex work flows anomaly detection [141, 171, 181
. . . End-to-end audit [4], [6], [13], [15],
Intelligent Automation (1A) 23 Combines RPA and Al optimization [16], [19], [20]
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and fraud during the audits. Table 2, illustrates about
the different technologies belonging to the
Intelligent Process Automation (IPA) and their role
in enhancing the performance of auditing tasks
[19]. Cognitive Automation on the other hand
improves risk assessment by providing near real
time analysis and forecasts based on data streaming
in. Predictive auditing also known as ML enables
auditors, with this kind of technology, to assess risks
and trends by age of concern which confirms why
certain areas require attention and others do not.
Text analysis, or Natural language processing (NLP)
in this context, enhances compliance checking
processes by interpreting textual information
including contracts and invoices and by automating
document review and extraction processes. Data
Analytics makes it easier for the auditor to work
with clunky data, which helps to make better
decisions and find patterns or outliers. Technologies
such as Process Mining, Automated Compliance
Checks, Cognitive Decision Support and Document
Recognition, improve the auditing process in terms
of effectiveness, precision and compliance as well.

Therefore, by integrating these tools into an
auditor’s practice, IPA redefines auditing. Audits are
faster and more accurate and free from human errors
enabling better utilization of audit resources in
conducting audit activities.

3.1 Data Collection and Preprocessing

Data collection and clean up are the key stages in the
introduction of Intelligent Process Automation (IPA)
technology to the audit processes. A data collection
stage implies that all necessary information is
collected from available internal and external
databases, such as financial data systems, transaction
histories, erosion records, and previous audit reports,
among others. Some such data can be in a structured
or unstructured or semi-structured form. Again, it
is important that all data that can be necessary is
available in the system for more extensive analysis
and for the effective working of the automation
tools [20].

Table 2: Comprehensive mapping of IPA components to audit tasks and their impacts.

IPA Component Audit Task

Impact References

Robotic Process Automation

(RPA) Data Entry

Faster, error reduction

(1], [21, [31, [5], [12], [13], [19]

Artificial Intelligence (Al) Fraud Detection

Anomaly detection, pattern

(1], [4], [71. [9], [10]

recognition

Cognitive Automation

Risk Analysis

Enhanced forecasting, real-time

(3], [6], [8], [11], [14], [17], [20]

risk
Intelligent Automation (1A) Opm(i:f;tsion S“eam'i”e“e‘;”f?g'i‘efr'g‘)’/vs’ increased | 11 151171, [13], [16], [18], [19]
Machine Learning (ML) FXi%iiﬁ:“ée 'de”griigfi{ﬁzt:trig;is"s’ [4], 6], [10], [12], [14], [15], [19]
sty | Do | st oot 1 010 0, o, o
Data Analytics Reporting Visualized insights, better | o3 ro1 1131 117], [18], [19], [20]

decisions

Process Mining

Process Analysis

Identifies inefficiencies,
workflow improvements

(2], [6], [8], [11], [14], [15], [19]

Automated Compliance
Checks

Compliance

Ensures regulatory adherence

(1], [31, [8], [9], [12], [13], [16]

Coanitive Decision Support

Decision-Makina

Data-driven insiahts for auditors

[41. T71. T91. 1101. 151. T171. 1201
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The preparation stage is concerned with the
actions that need to be performed on the gathered
information before it is analyzed. It includes the
processes of cleaning the dataset by correcting
errors, addressing discrepancies, and filling in the
gaps. It is often necessary to perform Data
preparation when the data needs to be presented in a
certain way, for example, for machine learning
purposes and data robotic process automation.
Additional steps in pre processing may involve
scaling and standardizing the range of independent
variables to allow for better comparison of the
features and extraction of useful information for the
purpose of analysis. For instance, when the format
of the information is in text rather than data, NLP
helps in sifting useful information from harmful or
unnecessary information.

Timely and thorough preparation of data
contributes to the better performance of IPA systems
in the area of pattern recognition, anomaly detection,
and audit process improvement. Effective collection
and clean up of data are cardinal in enabling better
use of IPA tools in improving the quality of
decision-making and efficiency during auditing
processes as well as minimizing the chances of
making mistakes.

3.2 IPA Model Implementation and
Evaluation

A detailed methodology to use RPA and Al in the
existing auditing processes is referred to as the
implementation of the Intelligent  Process
Automation model in the context of auditing. In
other words, as the first step in the implementation
process, suitable tasks for automation are searched.
In such cases, these tasks tend to be simple,
repetitive and low value-added processes such as
data entry and validation, well suited for RPA
implementation [12].

The first step of the integration process is when
appropriate RPA tools are chosen. After developing
the RPA tool, processes are created which will help
to implement automation of the determined
processes. Following which Al techniques
improvements are made to the decision making
process within the created processes, so that the less
child processes are dependent on the mother and
more intelligent automation is achieved. After
implementation of the IPA model its performance is
assessed with various performance criteria such as
time efficiency, accuracy, cost effectiveness, etc.
Furthermore, the evaluation cannot be completed
without evaluating the effects of the system at the

parameter audit quality particularly its perception
the tool’s capabilities to find issues internal auditors
might ignore such as errors and fraud [19].

3.3 Integration of RPA and Al
Technologies

Introducing new means of improving processes and
improving audit mechanisms calls for the integration
of analytic and Robotic Process Automation (RPA)
systems. RPA is normally used in situations with
repetitive actions performed according to specific
guidelines, such as databases, reports, and report
generation. Such work takes away time from the
business organization, and in so doing allows the
organization to enhance its processes, minimize the
error rates, and even employ labour in more
productive ways. Nonetheless, RPA deals mostly
with unstructured data and processes, a limitation
that Al deals with effectively [12].

The basic pyramid automation of processes
usually does not consider majority of the processes
and industries which includes adding an intelligent
layer to the automation. For example, something like
a machine learning (ML) algorithm would come in
very handy in the intelligence level set for
deployment. It would review the set of data that has
been provided and be able to pinpoint common data
features as well as anomalies that require further
investigation. Natural language processing (NLP)
already makes it possible to do away with repeating
tasks of reading volumes of information and drawing
meaning from diverse and unstructured content.

For RPA and Al to work indistinguishably, Al
capabilities are built into RPA processes. This
permits organizations to improve work flows during
not only the physical, drumming, boring tasks but
also the dynamic cognitive processes that include
making judgements. With added intelligence, RPA
systems become intelligent agents, capable of
processing complex decisions based on learnt
criteria and handling bigger improvement over
time [12].

4 RESULTS AND DISCUSSIONS
OF EXISTING WORK

Robotic Process Automation applied to IPA in
combination with the use of Artificial Intelligence
shows that business processes can be optimize and
that appropriate decisions may be made. Employing
other sophisticated Al techniques such as machine
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learning and natural language processing, the
framework has observed good improvement in terms
of speed and precision. Extending the business tasks
classification by splitting it into repetitive, semi-
structured and non-recurring tasks added more value
in understanding the patterns of work. Classification
of work tasks was also automated and the accuracy
level was high enough to produce useful input for
decision making [11].

Observations on the findings are that IPA is
useful in auditing in aspects such as anomaly
identification, compliance, and monitoring of
operations. Out of all the IP audit work flows, most
of the responses gathered revealed increased
precision in detecting abnormalities, fewer
deficiencies in auditing, and faster turnaround time.
Audits were conducted with an eye towards pro-
actively revealing system efficacy when processing
large sets of data that lengthen otherwise gradual
processes [18].

Figure 1, below shows a systematic plan for the
application of IPA as part of the business operations
on the right side. The first one is the Process
Identification and Analysis step, where the degree
and selectivity of process automation are being
evaluated. Operations that are repetitive, semi-
structured as well as unstructured are considered
eligible to benefit from automation [20].

The second phase, RPA and Al Integration,
blends the Robotic Process Automation (RPA) for
describing cognitive repeated tasks and the Artificial
Intelligence (Al) to handle brainier carried out
decisions. These two make it easy to realize large
savings in the processing of operations.
Subsequently, System Development and
Customization confirms that the IPA solution suits
the firm by being synchronized with other processes.
The last stage, which is the Deployment and
Continuous Improvement, aims at using the IPA
solution as part of a business processes.

Figure 2 provides an illustration of the different
levels of accuracy on the automation framework
based on the task types. Repetitive tasks, for
instance, register the highest accuracy with 98
percent owing to their nature: routine and often
predictable. Semi-structured tasks are very close
with 92% of the adherence as they have a clear
structure but are not rigid and therefore do not
require strict definition when robotic implementation
is under discussion.

v

Task
Identification &
Categorization

P Tool Selection
Monitoring & Workflow
& Feedback Mapping

FIVE-STEP
FRAMEWORK FOR
INTELLIGENT PROCESS
AUTOMATION (IPA)
IMPLEMENTATION

Task
Automation
Execution

< @

Figure 1: Five-step framework for Intelligent Process
Automation (IPA) implementation.

Verification &
Validation

Unstructured tasks have an accuracy of 85% and
they are easy to automate since they are not
structured. For transnational tasks, they increase an
accuracy of 88%; this state of affairs affirms that
maybe these tasks are simple but are not entirely
easy, they possess features that complicate their
automation. In more complicated cases, the accuracy
is 81%, and it can be concluded that tasks that call
for subtlety and required materials and data variation
are more difficult to automate with a high degree of
precision. However, dynamic tasks with percentage
of accuracy of about 77% are the most challenging
when it comes to automation because they are
constantly varying and involve real-time decision
making.

Figure 3 shows the amount of time that is saved
through IPA in different audit tasks. The application
of IPA helped reduce the time required to detect
fraud it being the most reduced by 45%. Right the
image Compliance validation was the second most
reported and showed a time saving of up to forty
percent in how IPA speeds up the confirmation of
conformity to regulations. The operational
monitoring was increased by 37 % and indicated that
the efficiency of the tracking of the peculiarities and
the solving of the inefficiencies at the operational
level were made easier. Risk assessment was the
most improved activity by achieving a 50% relative
reduction signifying IPA ability in the efficient
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Figure 3: Efficiency gains in audit tasks through automation.
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Figure 4: Efficiency and error rates in task automation across different business processes.
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identification and management of risks. The
financial analysis was also very effective for a 42%-
time reduction to enhance the flow of working and
analyzing the financial data. Reporting and
documentation, as it burnt 3 % less of time, IPA
showed that even the generation of documents was
automated along with check and balance [18].

Figure 4, illustrates the impact of time spent on
task and error rate for the different type of tasks
under IPA framework. Scatter plot on (x = task
types, y= completion time in minutes, errors in
percentage) demonstrates all the task types and their
completion time and errors respectively. From the
plot, and especially as plotted against completion
time for even ‘Complex’ tasks, it can be deduced
that the error rate increases with the time taken to
complete a task. The interpretation of the scatter plot
included in the analysis points out that while the
overall IPA approach yields better results for less
complex and less variable tasks, these are also the
ones where tasks complexities can be reduced to a
very high degree; in the case of higher complexity
and higher variability requiring more frequent
changes and iterations in the automation process,
their error rates can be reduced still further and their
efficiency can still be enhanced significantly by
further adjustments of the framework’s parameters.

The implementation of IPA which involves RPA
and Al provides enormous improvements in Terms
of Operations, especially auditing. Table 3 shows the
percentage of time which can be saved by adopting
IPA in different audit processes. For Fraud
Detection, time saved is estimated to be 45% less
amount of time taking to detect anomalies and
irregularities as compared to manual method [15].

There is Automation time saving of 37% for
Operational Monitoring tasks which involve
constant surveillance of business processes. It is
even more advantageous that the routine check-is
performed automatically, the alerts and responses
hence timelier and more efficient. According to the
Table 1 let’s describe all improvements listed: The
Risk Assessment activity, which saves up to 50% of
time, stands for the greatest improvement. Financial
Analysis tasks, while using 42% less time, leverage
IPA’s inherent capability of accessing, analyzing
and processing financial data in a faster and more
effective manner that enable auditors to make
decisions faster and more effectively. Lastly,
Reporting and Documentation is 3% of time, which
shows that even though IPA makes some efforts to
automate reports and documents generation, time
saving is not actually huge as in other tasks [20].

Table 3: Comprehensive mapping of IPA components to
audit tasks and their impacts.

Audit Task Timt(ao/f )a ved References
Fraud Detection 45 [11, [3]. [7]
Compliance Validation 40 [2], [4]. [8]
Operational Monitoring 37 [5], [6]. [9]
Risk Assessment 50 [1], [4]. [7]
Financial Analysis 42 [3], [6], [8]

5 CONCLUSIONS

Integration of RPA and Al in IPA provides
enormous improvements in Terms of Operations,
especially auditing. In IPA context, simplification of
routine practices through integration of robots to
handle recurring activities minimize errors while
boosting the effectiveness of procedures. This study
was able to show that IPA can be used in all the
auditing processes and for purposes such as Fraud
investigation, Compliance assurance and Risk
evaluation. A significant level of data throughput
was possible based on it with minimal error, or in
other words, it quickly and effectively solved time-
consuming problems that can be solved only with a
high error rate under normal conditions.
Subsequently, PA and IPA models’ performance
improved through hyper-parameter tuning to
increase the models’ accuracy for task identification
and decision-making support. It shows an account of
how IPA can be useful in minimizing time and
efforts of human resource in classification of tasks
with the aim of streamlining business processes.
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