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Preface

The interest in making sense of data has become central to pretty much every busi-
ness and project in the past decade. When we wrote the first edition of this volume,
it was aimed at the people whose task it was to analyze real world data—often in a
side department, prepared to solve problems given to them. In the meantime, data
science use has spread from those isolated groups to the entire organization. This
fits our goal from the first edition even more: providing different levels of detail for
each section of the book. Readers more interested in the concepts and how to apply
methods, focus more on the first half of each chapter. Readers, also interested in
the underpinnings of the presented methods and algorithms, find the theory in the
middle. And for both audiences, the end of most chapters shows practical examples
of how to apply these to real data.

Still, given the advance in research we decided it worth revising, updating, and
expanding the content to also cover select new methods and tools that have been
invented in the meantime. We also adjusted to the new way of thinking about data
analysis and how many organizations now see this in the bigger context of Data Sci-
ence, as it is visible by the many universities adding Data Science curriculum or even
entire Data Science departments. As the original volume covered the entire process
from data ingestion to deployment and management (which we expanded substan-
tially in this edition), we decided to also follow this trend and use Data Science as
the overarching umbrella term. This also made it obvious that having someone else
with more real world data science experience would be beneficial so we were glad
when Rosaria agreed to share the (re)writing duty and add decades of industrial data
science experience to the team.

And finally we decided to put the focus of the practical exercises more on
KNIME Analytics Platform—not because there is only one tool out there but be-
cause visual workflows are easier to explain and therefore lend themselves to be
included in printed material to illustrate how the methods are being used in practice.
On the book’s website: www.datascienceguide.org you can still find the R examples
from the first edition and we have also added examples in Python as well as all of the
KNIME workflows described in the book. We are also providing teaching material
and will continuously update the site in the coming years.

There are many people to be thanked, and we will not attempt to list them all.
However, Iris Add and Martin Horn deserve mentioning for all their help with the
first edition. For the second round, we owe thanks to Satoru Hayasaka, Kathrin
Melcher, and Emilio Silvestri who have spent many hours proof reading and updat-
ing/creating workflows.

Konstanz, Germany Michael R. Berthold
Salzburg, Austria Christian Borgelt
Braunschweig, Germany Frank Hoppner and Frank Klawonn
Zurich, Switzerland Rosaria Silipo

\
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Symbols

>
>

, dom(-)

I BR="Ix Qe

attribute, variable [e.g., A1 = color, Ay = price, A3 = category]
a possible value of an attribute [e.g., v = red]

set of possible values of an attribute [e.g.,

21 = 2color = dom(A;) = {red, blue, green}]

set of all attributes [e.g., A = {color, price, category}]

number of considered attributes [e.g., 3]

a specific value of an attribute [e.g., X2 = Xprice = 4000]

space of possible data records [e.g., X = £24, X - -+ X £4,,]
set of all records, data set, D C X [e.g., D = {x1, X2, ..., Xu}]
number of records in data set

record in database [e.g., X = (X1, x2, x3) = (red, 4000, luxury)]
attribute A of record X [e.g., Xprice = 4000]

attribute A of record x,

set of all records x € D withxg = v

a selected categorical target attribute [e.g., C = A3 = category]
set of all possible classes [e.g., £2¢ = {quits, stays, unknown}]
a selected continuous target attribute [e.g., Y = A» = price]
cluster (set of associated data objects) [e.g., C € D]

number of clusters

partition, set of clusters {Cy, ..., C.}

membership degree of data #j to cluster #i

membership matrix

distance function, metric (dg: Euclidean)

distance matrix
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