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“Digitalization and Machine Learning, the second volume of The Digital Journey of Banking
and Insurance, offers the necessary but often missing link between business and technical
view.”

—Dr. Carsten Stolz, CFO Baloise Group

“This three-volume book series spans from a business view in the first volume up to a
technical view in the last volume. This second volume is the bridge between the business
view and the technical view, the frequently required but often missing link. This link makes
the book series a comprehensive work.”

—Bernhard Hodler, Former CEO Julius Baer Group

“My experience shows me that one of the most important topics is to build the link between
business and technical view or in other words to have real business (use)cases; it is great to
see that in Digitalization and Machine Learning, the second volume of The Digital Journey of
Banking and Insurance as one of the hottest topics in our time.”

—Gerhard Lahner, CEO of Vienna Insurance Group

“Virtually all financial institutions have embarked on ambitious digital journeys, both to
provide better products and customer experience more efficiently and in response to the
threat of industry disruption by FinTech competitors. There is no doubt that there will be
winners, and there will be losers. | am convinced that The Digital Journey of Banking and
Insurance series is indispensable reading for the future winners.”

—Thomas C. Wilson, CEO, President and Country Manager at Allianz Ayudhya

“We do remember when we started our digital journey, but we do not know when it will
be over. Therefore, we are definitely in the middle. The book series The Digital Journey of
Banking and Insurance is a must-read for of all of us.”

—Christian Peter Kromann, CEO, SimCorp
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This book, the second one of three volumes, gives
practical examples by a number of use cases showing
how to take first steps in the digital journey of banks and
insurance companies. The angle shifts over the volumes
from a business-driven approach in “Disruption and DNA”
to a strong technical focus in “Data Storage, Processing
and Analysis”, leaving “Digitalization and Machine Learn-
ing Applications” with the business and technical aspects
in-between. This second volume mainly emphasizes use
cases as well as the methods and technologies applied to
drive digital transformation (such as processes, leveraging
computational power and machine learning models).
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Introduction to Volume II—Digitalization and
Machine Learning

Looking at the whole book series The Digital Journey of Banking and Insur-
ance, Volume I, this second volume might be the most important one in
the context of digital transformation. Practical experience in digital transfor-
mation shows that the combination of in-depth knowledge of the business
processes and the ability to leverage the new technology are the keys to a
successful digital transformation.

The starting point of digital transformation is a key decision to be made.
Some institutions start with the technology and build up teams for machine
learning, cloud computing and data lakes. Once the infrastructure is ready,
they look for cases to leverage the technology. Other organizations start with
a focus on the more pressing business challenges and look for tools in the
lucky bag of digital transformation. The second approach tends to deliver
a more efficient digital strategy. One of the reasons for this is the dilemma
of vision and value (see Stegmann and Ludwig 2021): after a few years with
mixed success in digital transformation, the stakeholders demand a long-term
value (and profit) strategy, which is challenging due to narrowed margins, new
competitors and technology and infrastructure investments to be made.

The challenge posed by the second approach (driven by the business unit
needs, internal/external business units) is to anchor the technology knowl-
edge and enable the business units to leverage the technology. Studying and
discussing successful use cases will enable the business units to discover certain
promising patterns. The business units will then be able to project these
patterns onto their own business needs.

vii
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The deep dive into practical use cases offers an understanding of the ingre-
dients of digital transformations. When looking at the many use cases, certain
structures come to light: e.g. pattern identification to group and cluster trans-
actions and use these clusters for processing similar transactions in a stan-
dardized way (for fraud detection see [Enzinger and Li 2021], or for opti-
mization of regression tests see [Liermann, Li and Wiinnemann], Use Case—
Optimization of Regression Tests—Reduction of the Test Portfolio Through
Representative Identification 2021) and for projection of terminations see
(Schmiiser et al. 2021). Another important design is to continuously learn
from humans and improve automation through automated decision-making
using machine learning (see [Liermann et al. “Hyperautomation (Automated
Decision-Making as Part of RPA)” 2021] and [Gabriel 2021]).

In-depth business knowledge is inevitable. Only the business units can
identify the application of the new technologies with the best leverage. The
implementation of most of the technologies is to some extent complex or
needs at least some good IT fundamentals. The tasks can only be solved by a
team working closely together. The close collaboration of business units and
IT is not a new approach. However, not only do the boundaries need to be
overcome, but the two parties need to merge their knowledge to understand
the other side in a deeper fashion than before.

Lloyd Blankfein (Goldman Sachs CEO) stated “We are a technology firm,”
emphasizing that IT is the major tool to transform data into information and
knowledge. Dave McKay took the different viewpoint “If a bank thinks it
is a tech company, then it is wrong. We are still business-to-consumer and
business-to-business companies, trying to meet customer needs. Banks are
using technology to anticipate those needs and meet them in a creative way,
but we don’t derive our income from technology.” It is correct that no income
is generated by technology and the customer needs are at the center of atten-
tion. Dave McKay’s view is supported by the creative use of technology to
analyze and anticipate customer behavior (outside digitalization). Inside digi-
talization helps the institute to optimize the tasks and reduce costs or provide
more insights with the same costs.

Figure 1 illustrates inside and outside digitalization and their impact on
cost reduction and revenue increase.

Most of the use cases presented in this book are in the lower areas of
analytics and predictive analytics as well as process and process automation
and contribute to the cost reduction of internal tasks.

Another important aspect of digital transformation originates from the
processes or, to be more precise, the functions documented in the functional
architecture linked by processes to get the required tasks done. To improve
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the processes, two roads could be taken: (A) improve the processes with the
functions already existing and (B) improve the functions and the ways the
tasks are handled.

Process improvement—up to a certain level—could be achieved by RPA
and other techniques to adjust automation within the processes. Process
mining can help to identify the slow and weak parts of a process. RPA
can provide the organization with incremental process improvements, which
could subsequently lead to significant cost reductions.

More potential lies in the deeper, functionally oriented analysis of the
underlying tasks and a recomposition of the functions in the existing
processes. This is still far from a disruptive process improvement (or at least a
rare outcome). On the one hand, these functionally driven process improve-
ments generally have a greater potential for optimization. On the other,
the potential for failure is higher in the implementation, as with all signif-
icant changes. The focus on incremental process improvements or functional
process improvements is accompanied by a risk/return assessment, calculation
and evaluation.

Cyber risk is omnipresent for all institutions and is continuously rising due
to the growing portion of data available electronically. While the [oT! and the
risk of attacks on remotely managed physical machines are significant in the
industry, the principal? cyber risk arises from the threat of disclosure of client

! Internet of Things.

2In terms of the impact on reputational risk.
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or position data. Cyber risk will not go away, but the management could be
improved continuously.

Quantum computing is a groundbreaking technology. Practical implemen-
tation is not at hand for every institution, but it is within sight and expected
to become a standard practice in the coming decade. The way algorithms are
structured is significantly different from the classical (binary) programming
paradigm. The differing programming paradigm is a challenge for all nonthe-
oretical physicists and some aspects might demand different thinking even for
mathematicians. The hurdle is even higher for all others, but a basic knowl-
edge about the idea behind quantum computers is again the key to identifying
the relevant use cases, helping to improve the business. Quantum computing
will contribute to scenario generation and analysis, making it a powerful tool
for all risk managers and controllers.

Overview of Book Series

This book is the second volume of the three-volume book series 7he Digital
Journey of Banking and Insurance, Volume II. The first volume Disruption
and DNA focuses on change and the things staying stable in the banking
and insurance market (outside view) as well as the effect on accounting, risk
management and regulatory departments (inside view). The inside view is
completed by an analysis of cultural alterations. This volume “Digitaliza-
tion and Machine Learning Applications” mainly emphasizes use cases as
well as the methods and technologies applied (such as processes, leveraging
computational power and machine learning models). In the last volume of
the series, “Data Storage, Processing and Analysis,” the view of the way we
deal with data shifts. The angle shifts over the volumes from a business-driven
approach in the Disruption and DNA volume to a strong technical focus in
the Data Storage, Processing and Analysis volume, leaving the Digitalization
and Machine Learning Applications volume with the business and technical
aspects in-between.

Overview of the Parts of This Book

This volume indicates the technological requirements and builds a bridge
between the business-inspired first volume and the technology-driven third
volume.
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The first part offers insights into use cases in the context of inside digital-
ization. All use cases show the importance of models to identify patterns and
demonstrate how to work with the results. The use cases discussed are applied
in accounting and risk management.

The second part illustrates how the improved availability of computa-
tional power and innovation can encourage new applications in the context of
risk management and planning. One example is the visualization of scenario
results via a dynamic dashboard.

Quantum computing is the topic of the third part of the volume. Reports
from practical applications in a lab setting and beyond are combined with
a compact and focused deep dive into the setup of programming: quantum
computing and quantum annealing.

Processes and process optimization (including process automation) are
major areas in a digital transformation. The fourth part is dedicated to
processes and process optimization and presents the tools to improve the
processes tactically and sustainably.

The last part visits the space of open source and explores the origins of this
omnipresent paradigm. It investigates the success of open source and defines
the areas in which open source is most successful. A summary of all parts
closes this volume.
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