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MAKALE BILGiSI

Businesses have changed dramatically in recent decades, with continuous advancements in new
technology business-oriented strategies. Research has shown that the phenomenon that started with
basic programming has now expanded to smart software tools that affect nearly all functions.
Auditing is one of the functions affected by newly emerging technologies. This paper is based on a
literature review that the pros and cons of applying business intelligence, which is an important
emerging technology, in auditing. The results of the literature review have shown that the advantages
of using business intelligence in auditing outweigh the disadvantages. Accordingly, the business
intelligence system provides several benefits that are reflected as an opportunity to improve the
performance of auditing functions.
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Anahtar Kelimeler:
Is Zekasi

Denetim

Bilgi Teknolojisi

Isletmeler, son yillarda isletme odakli yeni teknolojilerin siirekli gelismesiyle onemli olciide
degismektedir. Yapilan arastirmalar, temel programlama diliyle baslayan olaylarin artik neredeyse
tiim isletme fonksiyonlarimi etkileyen akilli yazilim araglarina dogru genisledigini gostermektedir.
Denetim, bu gelisen teknolojilerden etkilenen fonksiyonlardan biridir. Bu galisma, gelisen 6nemli
teknolojilerden biri olan is zekdsi uygulamalarmin isletmelerin bagimsiz denetimlerinde
uygulanmasmin artt ve eksi yonlerine dikkat ¢ekmeyi amaglamaktadir. Calisma bu kapsamda,
denetimde is zekasinin uygulanmasina iliskin bir literatiir taramasina dayanmaktadir. Yapilan
literatir taramasi, iy zekdst uygulamalarimin  denetimde kullaniminin  avantajlarmimn
dezavantajlarindan daha agir bastigin1 ve bu dezavantajlarin birgogunun da onlenebilecek sekilde
oldugunu gostermektedir. Bu dogrultuda, is zekasi sisteminin denetim fonksiyonunun performansini
iyilestirmek igin ¢esitli faydalar saglayan bir firsat sundugu gériilmektedir.

1. Introduction

electronic devices, and the increasing complexities of
computerized accounting systems such as Enterprise

Auditing can create tremendous economic value for a
company by maintaining an effective internal control
system, providing accurate financial data on its activities,
avoiding fraud and embezzlement of its resources, and
reducing capital costs. The emergence and development of
technology are some of the critical arguments that support a
paradigm shift in audit missions (Cristea, 2020). Association
of Chartered Certified Accountants (ACCA) (2019) stated
that technology has the power to reshape auditing, the use of
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Resource Planning (ERP) have led to the phenomena of data
explosion. The vast number of transactions reported and the
need of financial experts and auditors to access all of this
data (Rouhani et al., 2016) and acquire real-time information
to make efficient decisions have contributed to the gradual
substitution of traditional “manual” audit methods with new
Computer Assisted Audit Techniques (CAAT) supported
with business intelligence (BI) systems.
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Bl is often recognized as a set of software solutions that
allow organizations to collect, integrate and evaluate broad
data in order to identify their capabilities and vulnerabilities
(Harrison et al., 2015). The Bl goals mentioned here seem
very close to the auditing, whose objectives are aligned with
these goals. Does this mean that the BI tool supports
auditing? BI tools were isolated to users in the analyst or
information technology (IT) community where, on request,
reports, and analysis were produced. This knowledge was
shared with administrators and senior management and was
not available inside the company to financial, accounting, or
auditing practitioners. Today, Bl is more available and user-
friendly, and many organizations are working to put these
tools within the reach of business users, financial
practitioners, and auditors. Big data and Bl have been
extensively debated in IT academia, but this topic has not
sufficiently covered by academic financial accounting
circles, and its impact in auditing is still not discussed,
despite that Bl solutions can be effectively combined into,
and assisted by, accounting and financial frameworks to put
together diverse data in a uniform framework for quick and
accurate analysis and decision-making.

In this paper, we aim to advance management information
research in general and auditing in particular through a
scholarly investigation concerning big data and BI. In more
depth, this paper seeks to reveal the usefulness of Bl in
supporting auditing process by presenting the pros and cons
of BI application in auditing. The rest of the paper is
organized as follows. Section 2 presents the link between
auditing and BI. Section 3 addresses the methods used in this
research. Section 4 discusses the results, and finally, section
5 concludes the paper and offers suggestions for further
study.

Business

2. Background: Links  Between

Intelligence and Auditing

In accordance with Popa and Toma (2009), the idea of audit
implies a systematic, objective, and recorded procedure to
obtain audit evidence and their examination with impartiality
to assess the degree to which the audit standards are met.
Simply, auditing is the tool used to determine whether the
overall financial statements of a company (balance sheets,
benefit, and loss statements, cash flow statements, and
retained earnings statements) conform with the Generally
Accepted Accounting Principles (GAAP). As confirmation
of the company's financial statements, auditors use auditing
techniques. The auditor's report is referred to as the written
report. The auditor report is a disclaimer provided by an
internal or external auditor or an independent external
auditor, allowing an interested user to decide on the basis of
the audit findings (Chen et al., 2014).

Regular audits are vital to enhancing corporate efficiency in
all sectors and may promote the accomplishment of several
other objectives that a particular organization might have in
its sights. Therefore, applying auditing procedures in a
company is important to raise the trust of persons who rely
on financial reports such as creditors and investors, decrease
the risk of investments.

In general, the auditing process can be split into five phases:
1) Client acceptance decision 2) Planning on audit 3)
Gathering audit evidence 4) Completing the audit and 5)

Reporting. The first principle is that the audit company's
customer approval judgment is to determine whether to
provide a service to a new customer. A growing body of
literature provides evidence of how auditors settle on
consumer approval. The previous investigation shows that
auditing firms accumulate and analyze client risk
information and that risky consumers from the list of
potential clients are less likely to be taken into account
(Johnstone & Bedard, 2004). A written confirmation, usually
on an annual basis, of the terms of the agreement between
the client and the audit firm, is provided once the client is
approved. Secondly, the audit plan. The auditor should
develop a detailed audit schedule during the planning
process, mapping out the audit's scope, schedule, and
orientation and guiding the progress of the audit plan. After
the auditor prepares the audit plan, the auditor needs to find
acceptable auditing evidence sufficient to justify his opinion
on the audit, and thus the auditor has moved to the third
phase. Once the auditor has completed gathering evidence
regarding the financial statement assertions, the audit
reaches completion phase. The sufficiency and validity of the
evidence collected are measured. If the auditor decides that
adequate evidence has not been collected, additional
substantive protocols must be followed. The final phase is
reporting. Reporting is meant to assess the results of the audit
facts and to choose the relevant audit judgment to be
delivered. The auditor's report is the main product or
performance of the audit, which communicates the auditor's
findings to the customer.

Financial reports are prepared based on financial sources,
due to the intense advancement of technologies, traditional
financial sources such as sales orders, invoices, and checks
are substituted with electronic means, and the accrual basis
data are stored in digital formats or archives (Rezaee et al.,
2001). The majority of the company transactions now are
carried out in electronic form, allowing companies to
generate financial reports on a real-time, online basis. Today,
several companies reveal their quarterly and annual accounts
on the Internet. Changes in business practices that replace the
traditional source of records with e-documents require the
implementation of modern audit methods in order to carry
out financial audits. A variety of new audit technology can
be used to conduct electronic online auditing such as Audit
analytics, Robotic Process Automation (RPA) and machine
learning. Some research has demonstrated the potential of
RPA in audit tasks based on Audit Data Standards. (Cohen
et al., 2019; Huang & Vasarhelyi, 2019). Machine learning
and Al can assist auditors in making professional decisions,
but these systems cannot yet completely replace human
auditors because machine learning algorithms are incapable
of making such decisions. (European Court of Auditors,
2020).

CAAT are one of the tools that must exist in order to conduct
continuous auditing. The key difference between traditional
audit techniques and CAAT is that traditional auditing
allows auditors to draw conclusions based on a limited
sample of the population, but computer-based auditing uses
algorithms to draw conclusions based on all the relevant
financial data. Financial audits are typically performed by
accounting firms with experience in preparing financial
reports, but the shift from using traditional audit techniques
to computerized audits has imposed knowledge of new skills
on audit teams. Certifications in Finance and Accounting
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became insufficient and computer experience became a
must. According to Information Systems Audit and Control
Association (ISACA), the formation of audit teams would
target a fair percentage of accounting practitioners, auditors,
IT, and data processing specialists, contributing to the
development of new positions and the redefinition of these
careers (Brender & Gauthier, 2018).

In order to maximize the efficiency of the audit industry, the
only practical approach seems to be the effective utilization
of resources by skilled auditors. Many CAAT are now
available on the market. The challenge for auditors is to pick
the most useful solution for their jobs. The question is how
Bl technology is implemented into the auditing industry to
support and improve auditing activities?

2.1. Business Intelligence

The idea of Bl was around in the 1950s and was developed
from a technology called decision support (Heang & Mohan,
2017). However, Bl technologies did not emerge until the
end of the 1990s as a result of developments in the field of
information systems and technologies (Chen et al., 2012).
As Heang and Mohan (2017) say, the increase in data
collection and improved technologies with increased storage
space have resulted in Bl in recent years.

There are a variety of definitions of BI, some of which focus
on Bl purposes, others address Bl architecture and processes,
and others see BI more as an umbrella concept that should
be interpreted to encompass all the elements that form the Bl
environment (Dedic & Stanier, 2017). Briefly, as several
common terms, Bl is not a clearly defined term. Some deem
Bl to be data reporting and visualization. Others include
management of business performance. Database vendors
spotlight the extraction, transformation, and processing of
data. Analytics companies prioritize statistical processing
and data mining.

According to Azvine et al. (2006), Bl basically requires three
main categories of technology: data warehouse technology,
analytical technology, and reporting tools. Ain et al. (2019)
claimed that BI architecture consists of a mix of
technologies, for a structured and detailed search, data
warehouse technology gathers reliable, correct, and relevant
data from various resources. Whilst online analytical
processing technology supports real-time multi-dimensional
analysis and enables servants to perform data and pivoting
operations. Additionally, dashboard technology is the front-
end tool for graphical interface and performance monitoring.

Furthermore, Grubljesi¢ and Jakli¢ (2015) represent BI as a
decision-maker knowledge system that enable more
comprehensive collection of data, handle unstructured and
organized data, operate in enormous amount of data, supply
end-users with improved computer capacities.

Bl can be tested from both an organizational and technical
perspective (Isik et al., 2011). To achieve organizational
benefit, organizations need to make effective and timely
decisions. That is why the decision maker wants the right
data at the ideal moment to make the right decision (Farjami
& Molanapour, 2015). Technically speaking, the
technological capabilities of Bl apply to data consistency,
and technical platforms. That can be combined with other
enterprise applications.

There are 13 factors that lead to enhancing the performance
of the implementation of BI solutions in the study conducted
by Garcia and Pinzén (2016). These factors include: (1) Top-
lead management assistance, (2) Business linkage, (3)
Project leadership (4) Business planning, (5) Change
administration, (6) Project delivery, (7) People and human
expertise teams, (8) Study and expertise, (9) Information and
technology, (10) Technical networks, (11) Economic and
technological resources, (12) Metrics and (13) Environment.
There are several Bl products available today. The product
of SAP, Oracle, IBM, Microsoft, SAS, the 5 big
multinational BI providers is however the leading product,
based on the size, market knowledge and development
momentum (Che et al., 2017).

The purpose of Bl tools is to take as input huge amounts of
business-generated data from sales, financial, consumer
experiences, and then use this data to detect trends and
extract valuable business information. BI tools have some
main functions: 1. Roll-down, 2. Linear representation, 3.
Abnormal displaying, 4. Rows and columns, 5. Drag and
drop, 6. Special computing, 7. Questioning, 8. Commentary,
9. Combo views, 10. Control panel, 11. Web portals, 12.
Reports, 13. Analytical functions (Muhammad et al., 2014).
An auditor, among other tasks, looks at transactions and
analyzes them in order to give an opinion in a form of a
report. Thereby, Bl with the above-mentioned features
seems extremely useful for the auditing process. When the
CAAT combines with advanced, easy-to-use Bl tools,
continuous auditing is becoming more open and feasible for
implementation (Rezaee et al., 2001). In the next section, we
describe the adopted research methodology.

3. Research Methodology

The article discusses the pros and cons of Bl application on
financial auditing, scientific articles indexed in international
databases were consulted, such as Emerald Group
Publishing, AESS, Web of Science, ScienceDirect, Elsevier,
Taylor and Francis Online, Springer Science, MATEC Web
of Conferences, the website of the American Accounting
Association, the Social Network Research Gate, Financial
Audit Magazine and Google Scholar search engines. An
online search of results was done by keywords such as: “BI
and audit”, “BI application in the audit”, “BI in the financial
audit”, “CAAT supported by BI for financial audit”.
However, by using the aforementioned keywords 68
academic publications were reached. And for this paper, only
37 academic publications (books, articles, dissertations, case
studies and conference papers) which concerned the impact
of Bl in the auditing process from 2005-2020 were included
in the analysis.

BI primarily focuses on how to obtain, organize, and analyze
the data to the appropriate departments in order to reach a
successful decision to accomplish the organizational purpose
under the confusion. The goals of the Bl must be highly well
known to the auditors, whose objectives are in line with those
objectives. Does this mean that the Bl is an accurate auditor
tool? This paper attempts to explore the pros and cons of Bl
application in the auditing process which is a matter of global
economic concern.
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4. Results and Discussion

The core objective of this paper is to identify the main
advantages and disadvantages that enterprises can derive
from the implementation and usage of Bl tools in auditing
operations. Literature-based analysis was undertaken to
accomplish this purpose.

Due to the growing complexity of ERP accounting systems
and the vast number of transactions being done, the classical
audit techniques were substituted with audit software or
CAAT (Stanciu et al., 2009). With the use of CAAT, the
auditors found that their work became more effective since
it has many benefits over the traditional system of
documentary and financial statement verification (Zuca &
Tinta, 2018). Davis and Woratschek (2015) indicate that the
usage of a BI tool for continuous auditing has a significant
effect on the business entity as the tool effectively offers the
opportunity to substitute periodic/annual audits in favor of a
continuous auditing procedure. Further, Ali (2020) assures
that the structure of the BI tool can be helpful in continuous
auditing since Bl is based on a range of different KPIs (key
performance indicators), which are a company's traditional
financial ratios and financial performance metrics such as
cash flow forecasting, accounts payable (AP) turnover ratio,
AP aging, etc.

In today's quickly evolving digital economy, auditors cannot
continue to bear the consequences of delays, inaccuracies, or
missing records. Berberich (2005) claims that the use of Bl
tools dramatically decreases the time taken to acquire audit-
proof by offering fast, in-time access to audited data. Since
these tools allow for drag-and-drop reporting, auditors do not
even have to wait for IT to produce and deliver reports. They
can develop on-the-fly reports to address the requirements of
a particular audit request or generate specific periodic
automatic delivery reports. The method of finding anomalies
and exceptions is accelerated, leading to the simplification of
audit work and also to the automated production of such
reports (Zuca & Tinta, 2018). Under this context, Zragat
(2020) states that Bl software, which is a core tool of the
modern economy, is able to register more specifically the
details of corporations' financial and economic activities,
thereby enhancing record production speed and verification.

Besides, the report’s quality is as important as the speed of
their preparation. Obviously, a valid report requires valid
data sources. A Bl tool can be structured in such a way that
it can shape a pattern for the quality and integrity of data
entered into organization systems and generate warnings if
new data is not on track with the usual data quality level (Ali,
2019). In parallel, the BI tool can receive different types of
data (real-time, unstructured, and structured data) and can
transform them into useful information that is then processed
and transformed into knowledge (Chaudhuri et al., 2011).

Duan and Xu (2012) state that Bl methods contribute
towards the optimization and consistency of financial
reports. Likewise, Zragat (2020) proposed that because of its
important role in enhancing financial reports efficiency and
thereby support the decision-making functions of a large
group of users, it should focus on the usage of Bl tool.

Accessibility is another notable advantage. Webb (2012)
express that the BI tool allows audits to interact with the
separate business units within an organization so that they
provide a detailed overview to establish risk analyzes,

validate main unit success metrics, learn about the risk
management strategy of the enterprise and are able to show
how the roles of each business are incorporated within the
governance framework of an enterprise. This allows users to
view information from any mobile device with the right Bl
tool regardless of location and time of day (Kamordzhanova
& Selezneva, 2019). Thus, via mobile and digital dashboards
and features like main KPIs, balance scorecards,
comparative analysis, and layered security, auditors are able
to generate and uncover outcomes whenever possible
(Chaudhuri et al., 2011). The BI suite's visualization
component also offers an intuitive and very advanced
method to keep track of patterns in organizational roles and
operations that are easy to quantify and compare in this way
(Trigo et al., 2014).

Moreover, the research by Wong and Venkatraman (2015)
has established a modern forensic accounting method using
BI that provides a three-stage model via new information
discovery methodology to perform financial pattern analysis
of fraudulent financial data in a feasibility study environment
and according to that study, adopting Bl approach allows
auditors or forensic accountants to achieve a high level of
accuracy in the detection of accounting fraud with a minimal
time and skills needed. As well, Ali (2020) mentions that
using Benford’s Law or a similar other theory, a BI tool can
reveal suspicious activities based on monitoring of the first
digits of the numbers and amounts in records. After flagging
by the BI tool, these dubious activities can be double-
checked by an auditor to detect fraud.

Beyond that, Vercellis (2009) used a pyramid consist of six
layers to describe the architecture of BI. The layers are data
sources, data warehouse, data exploration, data mining,
optimization, and decision. wherefore, any plus offered by
those layers can count as a plus for Bl. According to Che et
al. (2017) based on data mining models such as clustering,
classification, and prediction technology, association
analysis, outlier detection, and text mining technologies,
some computer audit problems can be solved. These models
are briefly described below (Che et al., 2017):

(8] Using clustering model, auditors can define the
characteristics of the problem they are checking by
grouping the data and then mastering the rules
between the data for each group.

2 Using classification and prediction model, auditor
can find the questionable points of the audit by
identifying the internal correlation between the
input data and the output data and by using the
established rules for analyzing the historical data.

?3) Using association models, auditors can extract the
frequent data pattern and compile the hidden items
in the data.

(@) Auditors can collect discrete information points

using the outlier identification model, with the goal
of increasing the chance of detecting anomalous
data and discovering any regulatory violations.

(5) The audit database within each company may be
evaluated in terms of text mining technology, that is
used for the interpretation of the languages and
management knowledge, thus facilitates the
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enhancement of the efficiency of auditing
processes.

While Bl tools have a wide range of features and
functionalities to allow auditing, there are many limitations
to their functionality. Kascelan (2011) reported that the
introduction of the BI tool takes a long time (6 months —
many years) which reflects negatively on the business with
small financial assets. He also points out the ambiguity
surrounding the performance of the implementation.
Research by Gartner shows that in 2,000 data warehouse
projects, only 20% were successful. Additionally, the
adoption of BI for any business requires a very high amount
of financial commitment and making a wrong decision in
choosing a Bl tool would incur severe financial and strategic
penalties if it is to be replaced (Ali, 2019).

Therefore, many BI tools are not programmed to
successfully organize—and reorganize—data that is
common to the finance office. For instance, with a standard
BI application, it is very difficult to establish various profit
& loss schemes (such as IFRS, local GAAP, or management
schemes) with different timelines (monthly, quarterly, half-
year, 12-month, or year-to-date while maintaining the
flexibility to drill by product, geography, channel or some
other related dimension. Many BI systems do not have also
the drill-through capability to directly view transactional
system-level data to explain how the data originated. The
dashboard is a valued, user-friendly feature of many Bl tools,
showing analysis from views that are more easily interpreted
and thus more feasible, particularly for people without high-
level programming or analytics experience. However, in
most cases, the Bl data visualization tools do not easily
integrate multiple general ledgers, different legal entities
within the group, and the cross-company data required for
auditing into a single unified view (Board International).

On the other hand, the absence of the auditor's involvement
in constructing the data warehouse is one of the drawbacks
of the use of Bl in the audit trail since the auditor may need
to look at transactions reported in the source systems. The
data warehouse that is generated as a sub-set of the database
of the source systems is generally based on management and
executives' reporting requirements. This is where the terms
of the auditor have to be taken care of. In most of the data
warehouses, this requirement is not taken care of and the
auditor has to use his tools and techniques from outside the
system (Murali, 2010). According to Webb (2012), once the
BI tools are identified, the auditor should establish a business
claim for the acquisition of certain licenses as the
deployment and maintenance of the tool can be challenging
as the services for data analysis are limited and in request.

While the rise of big data and data mining could offer an
incentive for auditors to enhance their competences (Alles,
2015), most of them have little familiarity with databases and
spreadsheet applications and can manage only basic analysis
procedures (Yadav & Yadav, 2013). Table 1 below briefly
shows the pros and cons of business intelligence application
in auditing process that we identified as a result of our study.

Table 1. The Pros and Cons of Business Intelligence Application
in Auditing Process

The Pros

The Cons

Bl system accepts different
types of data sources which is
count good for the auditing
process as auditors deal with
data from different types and
sources.

The integrity and accuracy of
the financial data that
represent evidence for the
audit process can be assured
due to the structure of the BI
tool.

Bl tools included in any
major Bl system share a
common server for all
information collected, and
this information is shared
with other software packages.
Therefore, this process helps
the application of automatic
continuous audits to be
enhanced.

Bl systems are valued for the
potential to reduce the time to
get pertinent information and
let effective employment.
using a Bl tool, an auditor is
able to capture pertinent
information  easily  and
allocate enough time to
analyze data and express his
opinion.

Bl tool's features (KPI,
graphs, visualization...)
optimize financial reports
and improve their quality.

Bl tools provide a dashboard
with a database of all actions
to let continuous automated
administration of all financial
activities to recognize any
anomaly in the KPI report, an
exceptional  situation, or
suspicious activities.

Using a BI tool, auditors can
access data from any device
anytime.

Data mining modes can help
auditors examine massive
volumes of electronic data
from audited organizations to
define the audit course in
order to spot audit
uncertainties. Also, data
extraction techniques and
methods improve the
auditor’s ability to analyze
the audit data and to boost the
reliability of audit process.

The implementation
of a Bl system is
costly, takes a long
time and there is a
possibility to fail.

The standard
structure of Bl lacks
some required

themes  for  the
financial process.

Data mining tools use
sophisticated  tools,
and they require the
company to give
additional training or
even hire external
consultant which
increase the costs of
implementation.

5. Conclusion

Auditor who usually views the organizational data from
control and compliance aspects need to give an opinion
based on valid evidence, that’s why it is really important to
make the correct decision on the selection of suitable
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technology. In our research that was based on analyzing the
literature, we found that the advantages of implementing Bl
in the auditing process exceed its disadvantage. Also, we
noted that the majority of the cons can be overcome if
consultation is made between IT and the auditor before Bl
implementation.

Indeed, auditing is about obtaining audit evidence for a
specific company and examining it objectively to assess the
degree to which audit standards are being met. The auditor
seeks to find a tool that allows him to obtain the financial
statements, analyze the data without losing the original copy,
and provide the audited company with an objective and
comprehensive report about its financial status. In this paper,
we selected and examined the use of Bl tools in the audit
process. Bl has not been for hardware or software, we have
concluded. It is a matter of recognizing at the organization
level that organizational data is a significant strategic tool
and can lead to useful insights for management and
improvement to enhance decision making. Which is in line
with the audit objectives. We have noted that using Bl in the
audit process produces multiple benefits and has some
shortcomings, most of which can be overcome if
consultation is made between IT and auditor before
implementing the Bl tool.

In order to leverage the advantages identified in this study,
users of the business intelligence tool in the audit process
should be aware that the business intelligence tool is an
assistant to them and cannot replace them completely. Using
the BI tool and its features in the audit process allows
auditors to devote sufficient time to analyze the data and
express their opinions as Bl features can do all the other tasks
from gathering audit evidence to preparing reports.
Furthermore, a deep and detailed consultation between IT
department and auditing responsible before choosing
(spending money) and implementing any Bl platform in the
business could assist to overcome the beforementioned
identified shortcomings.

The main limitation of this study is the use of the literature
only to assess Bl implementation techniques in financial
audit process. Of course, the study's findings cannot be
generalized to all organizations that have used Bl tools in
their auditing process. Additional research could interview
companies that use Bl in their auditing process to assess the
validity of the advantages and disadvantages that resulted
from this research.
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