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Minor: Data Driven Decision Making



Future-proof Auditor & Future-proof Financial



FROM HISTORIAN TO SENSOR
Continuum Paradigm (Reality or Fiction?)



“Historian” vs “Sensor”

From historian to sensor (1)

A citizen registers with the
sensor, 433 years B.C.

Double-entry bookkeeping, Pacioli, 1494



“Historian”

From historian to sensor (2)

• Auditor checks figures afterwards and especially looks into the rear-view
mirror.

• Auditor usually does his job after the end of the financial year.

• Auditor is often accused of looking mainly backwards and hardly
forwards.



“Sensor”

From historian to sensor (3)

• By monitoring very shortly after the event, deviations are more likely to
be noticed.

• Suppose a bank is about to transfer a large sum of money to someone.
Through Continuous Monitoring, it is possible to detect any irregularities
before the completion of this transaction.



Components of the Continuum Paradigm



Most of you are not accountants, and often
not even a financial

Today’s challenge!



The Origin of Accountancy

• 1929 Stock Market Crash

• Pincoff’s affair in the late 1870s



Testing reality against a standard

What means ‘Auditing’?

• Collecting data

• Confronting this data with the standard

• Report on the outcome



What means ‘Continuous’?

• Continuous: Within the normative maximum lead time after the event…

• Reporting: Automated reporting within the normative maximum lead
time after the event...

• Monitoring: The automated identification of the deviation within the
normative maximum lead time after the event...

• Auditing: The automated assignment of a judgment on the deviation
within the normative maximum lead time after the event...

• Assurance: The automated granting of assurance certificate within the
normative maximum lead time after the event...



Mandatory Obligation to Audit

Independent Audit

Financial Audit Non-Financial Audit

Audit Objective

Audit Methodology

Human Bla Bla Audit Technology



Vasarhelyi



Maturity Model Vasarhelyi



Audit Phases



Demand for Audit & Assurance



Theories: Hayes et al. (2005)



Audit Quality: two main items

• Continuity, Going-concern Assessment

• Fraud detection



What can go wrong?

• Accountant checks the annual accounts 2021 of a transport company

• Bookkeeper commits fraud by transferring money from debtor

• Auditor performs audit procedures during the year in October (2021)and
after the end of the year in January (2022), but also in January 2021

• During the months of February to September 2021, the accountant has
the opportunity to disguise his fraud

• The accountant does not uncover this fraud

• Why not?



Two dimensions

How to solve these challenges: Technology

• Technology as an Audit Tool

• Technology as part of the Audit Client (environment)



PhD

Dissertation

‘



Audit Technologies

• Blockchain

• Reinforcement learning

• Process Mining





Doolhof…..

Reinforcement Learning



Decentralized….
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Level on which assurance can be provided

Financial Statements

Organisation

Processes

Items

Examples

Banco de Portugal

IT-organisation

Sales Process

Accounts Receivable

Data Price per Product

Technologies



Financial vs. Non-financial

• Sustainability Reporting

• CSRD

• ESG (Environmental, Social, Governance)

• SDG (Sustainable Development Goals)



Assurance

Different levels

In an audit engagement, the auditor provides a high, but not absolute, level of
assurance that the information subject to audit is free of material misstatement. This
is expressed in the audit report as reasonable assurance.

Limited Assurance

Non-Assurance



Levels on which assurance can be provided



Comprehensive Relationship Model



What should be equal?



Three-way Match



Process Mining



Example 1: Audit of Financial Statements [a]



Example 1: Audit of Financial Statements [b]



Example 2: ‘Audit’ of Non-financial information [a]



Example 2: ‘Audit’ of Non-financial information [b]



Example 2: ‘Audit’ of Non-financial information [c]





Just one example…



Discussion about Audit Quality

• International Standards on Quality Management

• Audit Quality Indicators





Overview of Audit Quality Indicators Initiatives (1)



Overview of Audit Quality Indicators Initiatives (2)



Audit Quality Indicators, Netherlands



Overview of Audit Quality Indicators Initiatives (3)



Papers related to the Continuum Paradigm

Session #7 - Thursday, June 30th (9PM – 11PM)

1. Amy Kitchiner

2. Lotte Verhoeven

3. Ed Curfs

4. Qing Huang

5. Anais Heeren



Kitchiner, Ursache, Vlijm, Mantelaers & Zoet

Paper I

“Variation in job titles within the hospitality workforce: A computation
grounded theory approach”

• The wide spectrum of job titles worldwide has become the main cause
of confusion amongst the general public, organizations, and practitioners
of services.

• This study aims to understand the variation in job titles in the
hospitality industry for management jobs and propose standardization
to combat disparity.

• A dataset of 1.000 job titles has been collected. This has been analyzed
by means of grounded theory and computational grounded theory. The
results show 210 standardized job titles.



Verhoeven, Mantelaers & Zoet

Paper II

“Towards a going concern assessment pipeline”

• Paper is about the assessment of the going concern analysis in the audit
process, based on the professional judgment of the auditor. To support this
individual and personal judgment of the auditor, a more direct source of
information in the form of an automated going concern analysis could provide
a solution.

• In this paper a method to automate the going concern analysis was set
up, using a combination of 16 forecasting algorithms. To build and validate the
forecasting algorithms 225 administrations have been divided in a train and
test set.

• The results show a confidence percentage of 97.45% for Gradient Boosting
Regressor, 96.79% for Decision Tree Regressor and 77.72% for AdaBoost
Regressor on the basis of the condition current liabilities for Administration 1.



Curfs, Mantelaers & Zoet

Paper III

“How to Plot Current Pilots Results on the Audit Maturity Model? The
Continuum Paradigm”

• This paper focuses on the possibilities and challenges of the Continuum
Paradigm.

• Research question: What is the actual status regarding the Continuum
Paradigm?

• The overall conclusion is that the average maturity level for Continuous
Monitoring and Continuous Auditing reaches nearly stage 3: Maturing
and no research has been performed based on a holistic and fully
integrated continuous process.



Huang, Vasarhelyi & Mantelaers

Paper IV

“Toward a Continuous Measurement Model”

• The business and ERP data for accounting and auditing is close to
continuous, but the accounting and auditing work is interval-based and
loses the close to continuous characteristic of the business measurement
process.

• A series of proxies for more frequent measures have emerged in the
increasingly desperate attempt to have very short time market trading
superiority.

• The objective in their paper is to propose a continuous measurement
framework in critical areas of business.



Heeren, Mantelaers & Zoet

Paper V

“Continuous Monitoring of Counter Accounts in Hospitality”

• Sustainability reporting has become common practice in organizations. A
factor that is associated with the rise of sustainability reporting is
greenwashing. In order to counter greenwashing practices, counter-
accounting, referring to the use of information produced by actors outside a
given organization or industry, aims to help verify statements made by
organizations.

• The application of the system is demonstrated using data from the
hospitality sector regarding the fulfillment of different job titles by male and
female executives.

• The presented results shed light on occupational gender segregation and
provide a basis from which more continuous counter-accounting systems
can be developed.



Questions?



Thank you
for your time
and attention


