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Abstract: This study proposes a framework for proactive and intelligent continuous control monitoring
(CCM), which can help executives feel more secure in their company's operations while also easing the stress
of being flooded with data. The framework was developed by the Continuous Control Monitoring Consortium
(CCMC). The development of CCM artifacts, such as the display of operational and internal control violations
and the identification of multidimensional abnormalities, is approached from a design science perspective by
our team. In order to demonstrate the architecture, we will give a case study of a real-world implementation.
This implementation will involve a company that provides accounting services, a client in the healthcare
industry, and the research team all working together to improve the dependability of payroll audits. This paper
makes a contribution to the CCM literature by proposing that the utilization of machine learning and
interactive data visualization can assist relieve the problem of managers having access to an excessive amount
of data. Following this, we present evidence that, from both an economic and a behavioral point of view, the
control monitoring approach is an improvement over the traditional one. We demonstrate how cutting-edge
technology improves risk assessment, the identification of anomalies, and the avoidance of loss both more
efficient and accurate. In addition, we provide guidelines for the production and utilization of artifacts, which
is another way that we contribute to the field of control monitoring.
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1. Introduction

Data visualization has been crucial in showing complex raw data into easily accessible visual visuals
ever since early humans displayed survival methods on cave walls. This is especially true now, when people are
busier and more distracted than ever before. Since data visualization conveys information to users in the form of
tables, charts, graphs, and plots, many fields compare it to visual communication. Data visualization is useful
because it helps users save time while still providing the insight they need. Data cleansing, structural
exploration, trend/cluster detection, local pattern recognition, model output evaluation, and presentation of
findings are all facilitated by data visualization tools [1].

In today's business world, processing the massive volumes of data being created every day is essential.
Key financial papers include income statements, balance sheets, statements of owners' equity, and cash flow
statements. Companies' financial conditions and the salaries of CEOs, non-CEOQ executives, and board members
are disclosed in the 10-K and proxy statements published by public companies in the United States. Investors,
stockholders, suppliers, lending institutions including banks and insurance companies, asset managers, and
others use publicly available information for analysis and decision making.

Due to rising regulatory oversight and the requirement to detect internal control infractions for
investigation and repair, modern firms require effective and efficient control monitoring. When faults and
inaccuracies in operational processes are uncovered and corrected, as well as associated business risks are
mitigated, the dependability of financial reporting is enhanced. International bodies have issued a number of
directives concerning internal control and control monitoring. Internal controls and enhanced compliance
processes are mandatory for publicly traded corporations in the United States. The effectiveness of internal
control mechanisms and the trust in them can be enhanced by monitoring. The Australian Securities and
Investments Commission (ASCI) provides guidance on identifying and monitoring risks in order to improve the
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design and operation of the control environment. Implementing internal control monitoring technology has been
shown to reduce the likelihood of material flaws, as well as decrease audit fee hikes and audit delay times,
according to empirical findings.

Research into the application of CCM techniques is useful because of the importance of early anomaly
detection through continuous control monitoring. In [2], data warehousing, secure data transfer, and other forms
of data analytics are utilized to provide insight into how to expand the capabilities of automated continuous
assurance.

This research contributes to the CCM literature by exploring a new class of data analytics and modeling
tools that combines the best of both rule-based and data-driven approaches. In order to manage and prevent rule-
based alert floods due to a lack of internal control, we employ an interactive data visualization dashboard.
Anomaly detection and machine learning models will be used if the breach extends beyond the specified
perimeter. Expert judgments based on rules may be helpful, but they may overlook important changes and
trends in the data that are invisible to the company's personnel. Discovering hidden patterns in the data is one
advantage of a data-driven approach. The benefits and viability of continuous control monitoring, taking
stakeholder input into account, are demonstrated in a high-risk business process setting.

2. Literature Review

Alhadad (2018) and Padilla (2018) describe visualization as "a visual representation of information or
concepts designed to effectively communicate the content or message” (emphasis added).

Despite visualizations' prevalence in both study and practice, the full scope of their potential and
limitations in informing decisions remains unknown. Despite some overlap, no attempt has been made to
synthesis the lessons from research in different domains into a unified whole (Padilla et al., 2018).

The paper is based on a systematic literature search, which is "the systematic, transparent, and
reproducible collection and evaluation of the existing findings on the specified topic" (Fisch and Block 2018),
with the intention of providing a more thorough and objective presentation of knowledge than traditional
reviews (Clark et al. 2021). In order to ensure the reliability of the sources, | conduct a keyword search on the
online databases EBSCOhost and ProQuest, limiting my findings to those that are published in English and have
been vetted by subject matter experts.

The rapid growth of Fintech companies can be attributed to their effective targeting of unbanked
customers, a demographic that is generally overlooked by incumbent financial institutions. However, Fintech
has been aiming for a wider audience by making financial services more accessible, versatile, and reasonably
priced as a result of the digitalization of the industry. Fintech has been able to penetrate the market of traditional
financial service providers thanks to technological advancements and novel business strategies. Therefore,
Fintech is a great example of Clayton M. Christensen's (1995) disruptive innovation theory (Christensen &
Euchner, 2015) [5]. Disruptive innovation, according to this notion, takes place when a new, smaller company
enters the market and competes for the business of established, more established firms by focusing on those
clients. By using novel approaches, the upstart company steals market share from the established firm and
eventually overtakes it in terms of revenue (Christensen & Euchner, 2015).

In a similar vein, Fintech fosters an atmosphere focused on the needs of its users, which challenges the
established financial institutions' historical emphasis on their products (Siek & Sutanto, 2019). 86% of financial
institutions see Fintech as a danger to various sectors of their company (Lee & Shin, 2018), therefore it's clear
that the groundwork for additional effective industry disruption has been built by Fintech (Deloitte, 2021). The
dramatic shift in financial services is a precursor to a financial revolution, according to Gomber et al. (2018).
Such a revolution is primarily motivated by three factors: technological advancements, disruptions in business
processes, and the growth of services (Gomber et al., 2018). Technological and economic stability are both
threatened by the rapid development of the Metaverse in recent years (Sahni & Lyne-Smith, 2022). In light of
the increasing scholarly interest in examining Fintech's disruption of the traditional financial system, this paper
aims to define its breadth, identify its key contributors, and identify the sources influencing research on the
topic.
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The paper provides a bibliometric evaluation of the phenomena of Fintech as a financial disruptor. The
discipline of finance is only one area where bibliometric analysis has seen recent growth in appeal as a research
approach. It is a subfield of scientometrics, which is "the quantitative study of scientific phenomena and
research" (Biancone et al., 2020). Quantitative techniques are important to the bibliometrics methodology,
which include the processing of bibliometric data like publishing and document sources. Given the ever-
increasing volume of scholarly output, it is increasingly time-consuming to assess the quality of the pertinent
literature. Thanks to the many visualization methods, we may quickly and easily summarize the relevant
scholarly literature. For instance, bibliometric analysis can help researchers visualize and comprehend a research
issue by organizing the relevant scholarly literature (Aria & Cuccurullo, 2017).

3. The Role Of Data Analytics In Accounting And Finance

There are three ways in which advancements in data analytics have enhanced the quality of accounting
and finance professionals' services to firms.

e A deeper and more all-encompassing look at the company's finances and other operations.

o Increased skill in anticipating shifts in markets and industries.

e Improving accounting precision and efficiency through routine activity automation.

In order to make the most of the information a company collects, data analytics in accounting employs
cutting-edge methods. Three emerging technologies will be leveraged in an effort to stimulate economic growth
and value creation:

e There has been a huge increase in both computing power and cloud storage. The dynamic
processing and storage capabilities of cloud services like Amazon Web Services make handling
even the largest and most complicated information a breeze.

o Data can be collected from a wide variety of places, including sensors and other embedded devices,
internet service providers, social networking sites, mobile apps, public databases, and government
organizations.

e Thanks to open-source software, a digital infrastructure has been established. Through open
networks, data specialists who know how to exploit data can communicate and collaborate with
domain experts from other industries, such as accounting and finance.

3.1 Analytics is transforming the accounting and finance industries

The fields of finance and accounting are currently undergoing a technological revolution. In 2019, Sage
carried out a global poll of accountants and discovered that 90% of respondents thought that there had been a
cultural shift in the area of accounting. Sage found that this finding was significant. As well as the industry's
hiring practices and business services, attitudes regarding analytics, artificial intelligence, and other emerging
technologies have altered in recent years.

With this change, accountants and financial experts can improve the quality and breadth of the services
they give their clients. Many sub-disciplines within accounting and finance will be impacted by the
modifications:

e The academic background and experience necessary to work in the financial sector.

e Integration of new technologies into established workflows.

e Customers now have higher standards for the services they receive.

According to the Sage poll, the changing nature of accounting and finance has led to an increase in the
hiring of people from non-traditional educational and occupational backgrounds. This shift is an effort on the
part of accountants to more effectively represent their clients and on the part of accounting firms to provide a
more comprehensive set of services to their commercial customers.

o Eighty-two percent of accounting businesses seek for people from non-traditional educational and

occupational backgrounds.

o 43% of businesses are interested in hiring people with work experience in fields other than

accounting.
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According to the polled CPAs, getting the industry ready for analytics, Al, and other technologies is

crucial.

e Eighty-five percent of those who participated in the survey were in agreement with the statement
that the accounting profession needs to increase its use of new technologies in order to keep up with
its competitors around the world.

e The percentage of people who agree that higher productivity is the main advantage of embracing
technology: 56%

e The majority of accountants (27%) agree that modern technology have helped them save time.

3. Materials And Methods

3.1. Trustworthy Interactive Visualization for Healthcare Data

The utilization of cutting-edge technology is necessary for medical practitioners to be able to engage in
informed decision making through the utilization of interactive data visualization. Healthcare professionals can
benefit from interactive visualization technologies in several ways, including their ability to better understand
past and present trends, as well as predict and anticipate future trends and directions. Graphs, charts, diagrams,
and pictures are just some of the forms that can be used for interactive healthcare data visualization, which is the
process of showing information and healthcare data for medical diagnosis reasons. Using these dynamic
methods of visualizing healthcare data, doctors and other medical professionals may quickly spot and
understand patterns, trends, and anomalies in patient records.

When it comes to supporting doctors in making life-or-death decisions for their patients and
communities, interactive visualization tools, and the trustworthiness concerns surrounding them, have become
increasingly relevant. An entity that provides healthcare services can transform unprocessed healthcare data into
graphs and then present those graphs in charts by utilizing a range of approaches for the visualization of
healthcare data. Because of this, the company can analyze trends and patterns quickly.

A dependable tool or piece of software can provide efficient and interactive visualization when it
comes to healthcare systems, threat analysis, and incident response. Numerous assurance issues have been
brought to light by specialists and researchers to address the many difficulties associated with healthcare data
visualization. It is possible to dissect the reliability of healthcare interactive visualization tools down to their
individual pieces. Each patient's treatment plan will likely involve a unique combination of these factors.
Consumers, for example, place a high premium on feeling in charge and having their privacy protected while
using healthcare visualization tools. But healthcare practitioners have a far broader and more diversified set of
challenges when it comes to trustworthiness in visualization, such as dependability and a defined healthcare data
storage strategy. Unlike healthcare data visualization as a whole, the sets of factors that constitute a healthcare
portal's credibility are unique. Independent of intervention study, the reliability of healthcare interactive
visualization tools must be investigated.
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Fig 1: Qualities to look for in a healthcare data visualization evaluation.
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As part of an effort to enhance the effectiveness of healthcare interactive visualization tools and to rank
the elements of such tools in descending order of priority [8], a case study was undertaken on a few distinct
choices. The authors reached a consensus on the criteria that should be used to evaluate interactive visualization
tools in healthcare, and this agreement formed the basis for the subsequent selection process. The ideality
assessment in this work considered five trustworthiness qualities, four visualization design characteristics, and
three interactive widget features. Collective expert opinion is what ultimately drives the alternative selection
procedure. The increasing popularity of interactive visualization tools in the healthcare industry also played a
role in the alternatives' selection. In order to evaluate healthcare data visualizations, the study's authors
employed fuzzy logic to assign values between 0 and 1 for each criterion.

Each attribute was also given a value between 0 and 1 for each healthcare data visualization tool based
on our selected characteristic set. The scale and the expert judgments that informed the outcomes of the
evaluators' subjective cognition in linguistic words for each healthcare data visualization characteristic are also
outlined. The work presented here describes how six healthcare tools were evaluated using the selected
characteristic set and provides numerical results from those evaluations. Figure 1 depicts the identified features
and the available options. Both the subsection description and the importance of the detected qualities are
discussed in the figure that follows.

3.2 Visualization Design

User-Friendly: Designing effective visualization tools means making them not only useful, but also
easy and enjoyable to employ for medical professionals. Any healthcare professional, from researchers to
doctors, would be able to make sense of the data shown in the interactive visualizations. The objective is to
ensure that everyone who uses an interactive visualization tool enjoys it thoroughly. A better user experience is
the consequence of a design that makes it easier for the user to achieve their objectives and perform their tasks.
Simplifying the design, providing concise and clear instructions, and reducing the learning curve are all
essential.

Operational Cost: Developers of visualization tools have never been in a better position to save money
and increase returns. As a result of COVID-19, more and more healthcare facilities have accelerated their
digitalization initiatives to maintain a sustainable, online business presence. These improvements in operational
costs have an immediate effect on how tools are built, how reliable they are, and how engaging their widgets
are. As a result, the running cost is a significant factor in evaluating a reliable and engaging visualization tool
for medical practitioners.

4. Results And Study
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Figure 2 displays male and female patient responses.
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Fig 3: Patient satisfaction.

Figure 3 depicts the levels of patient satisfaction, from outstanding to average to poor to good.
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Fig 4: Average visit length by department.
Figure 4 provides an additional breakdown of average visit duration by clinic specialty.
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5. Conclusion

In today's advanced healthcare facilities, the visualization of data is no longer a luxury but a need. The
healthcare data analytics market is projected to grow from $11.5 billion in 2019 to $40.8 billion in 2025, a
whopping 3.5x increase. In order to create reliable and efficient interactive visualizations, professionals and
researchers have used a broad variety of methodologies and ideas. The display of healthcare data is an important
part of the analytical process. Better decisions and prompt action can be taken because to the facilitated speed
and depth of interpretation provided by this tool. It would be foolish to understate the value of data visualization
in the medical field. It's used by healthcare providers to better educate patients, coordinate treatment for
patients, and boost efficiency and effectiveness. Data presented to business owners or other stakeholders, or
used in healthcare marketing initiatives, can benefit greatly from the addition of visuals. A picture is worth a
thousand words to the human brain. No matter your level of data literacy or expertise in business analytics,
healthcare data visualization technologies may help you gain actionable insights and make data-driven
decisions. The ability to foresee changes in a patient's health status and make more accurate diagnoses is made
possible by data visualization software that is frequently linked with built-in predictive analytics capabilities.
Using fitness apps and wearable gadgets to track heart rate, for example, can highlight potential concerns in
advance.
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