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Data Mining,

Machine Learning,

and Artificial Intelligence
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Dr. Hal R. Varian,Google’s Chief Economist, 2009

The ability to take data – to be able to 
understand it, to process it, to extract value 
from it, to visualize it, to communicate it –
that’s going to be a hugely important skill in 
the next decades.
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Gitelman, L., & Jackson, V. (2013). Introduction: Raw data is an oxymoron. Raw data is an oxymoron, 1-15.

At first glance data are apparently before the fact: they are
the starting point for what we know, who we are, and how
we communicate. This shared sense of starting with data
often leads to an unnoticed assumption that data are
transparent, that information is self-evident, the
fundamental stuff of truth itself.



What is data after all?



Based on the Latin term ‘dare’ = to give, ‘datum’ = something that has been given

Important written documents started with 

“datum <timestamp> ...” 

and became a datum

capturing something ephemeral

Data are characteristics associated to an individual, an organization, a location, etc.

 objects of empirical research

The term ‘data’
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https://en.wikipedia.org/wiki/Data

Data are individual facts, statistics, or items 
of information, often numeric. In a more 
technical sense, data are a set of values of 
qualitative or quantitative variables about 
one or more persons or objects […].
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https://en.wikipedia.org/wiki/Data_(computing)

In computing, data […] is any sequence of 
one or more symbols. […] Data requires 
interpretation to become information.
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Rowley J. The wisdom hierarchy: Representations of the DIKW hierarchy. 
Journal of Information Science. 2007

Data are discrete, objective facts or observations, 
which are unorganized and unprocessed, and
do not convey any specific meaning

Data has no meaning or value because it is without 
context and interpretation



� Discrete (not continuous)

� Binary (0 and 1)

� Machine readable

� Replicable

Digital data
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https://xkcd.com/1683/
https://commons.wikimedia.org/wiki/File:Standby_switch.jpg



� Highly structured: relational databases

� Semi-structured: XML, JSON, HTML

� Unstructured: plain text

Form of data
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https://commons.wikimedia.org/wiki/File:Screenplay_example.svg
https://commons.wikimedia.org/wiki/File:HTML.svg

Remember: this 

is the computers’ 

point-of-view!



Data are made not given.

Data are worthless without an interpretive context or a purpose.

To become information, knowledge about purpose of data is essential. 

Different information can be obtained from the same data.

Data = higher truth?
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From Digits to Knowledge

Herrmann, R. (2012). Wissenspyramide. derwirtschaftsinformatiker.de. https://derwirtschaftsinformatiker.de/2012/09/12/it-management/wissenspyramide-wiki/

SIGNS

DATA

INFORMATION

KNOWLEDGE

Syntax is used to bring signs into an order

Semantics: assigning meaning to data

Connections to experience create knowledge

“0”, “1”, “2”, “,”

1,20

1,00€  1,20$

Principles of 

exchange market



Where do you come in contact with all this?
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Datafication

Cukier, K., & Mayer-Schoenberger, V. (2013). The rise of big data: How it's changing the way we think about the world. Foreign Aff., 92, 28.

China is Using Facial Recognition Trash Bins to Make Sure People Recycle, Kezia Parkins, 17.9.2019, https://globalshakers.com/china-is-using-facial-recognition-trash-bins-to-ensure-people-recycle/

Datafication is a modern  

technological trend turning many 

aspects of our life into computerized 

data and transforming this information 

into new forms of value.

Wikipedia on “datafication”

Digitalization of our daily lifes &

Enriching human behavior with context information



Imagine “Sally” sets up a pizza-and-movie night with her 

friend “Kristen.” The Wall Street Journal reviewed 

privacy statements to assess just how much data could 

be unknowingly shared on top of the price of that 

pepperoni pie.
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https://www.wsj.com/graphics/how-pizza-night-can-cost-more-in-data-than-dollars/
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https://www.wsj.com/graphics/how-pizza-night-can-cost-more-in-data-than-dollars/
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https://www.wsj.com/graphics/how-pizza-night-can-cost-more-in-data-than-dollars/
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https://www.wsj.com/graphics/how-pizza-night-can-cost-more-in-data-than-dollars/
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https://www.wsj.com/graphics/how-pizza-night-can-cost-more-in-data-than-dollars/
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https://www.wsj.com/graphics/how-pizza-night-can-cost-more-in-data-than-dollars/
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https://www.youtube.com/watch?v=VfWeFlZSHe8
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https://twitter.com/balkonschlaefer/status/1395656386839814147
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https://www.youtube.com/watch?v=n2H8wx1aBiQ

How do you sustain a 

business model in which 

users don’t pay for your 

service?

Senator, 

we run ads
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https://www.wired.com/story/app-permissions/
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https://en.wikipedia.org/wiki/Self-driving_car
https://www.amazon.science/blog/new-alexa-research-on-task-oriented-dialogue-systems
https://engineering.fb.com/2017/02/02/ml-applications/building-scalable-systems-to-understand-content/
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Mayer-Schönberger, V., & Cukier, K. (2013). Big data: A revolution that will transform how we live, work, and think. Houghton Mifflin Harcourt.

When Google set out to scan the pages of millions of books, it not only 
digitized the pages but it also datafied the text so that letters, words and 
paragraphs could be read and indexed and searched. An estimated 130 
million unique books have been published since the invention of the printing 
press, estimate the authors. As of 2012, Google had scanned over 20 million 
titles, more than 15 percent of the world’s books. This data has multiple uses, 
only one of which is actually reading a book. For example, the project allows 
scholars to discover when certain words or phrases are used for the first time. 
The Google project has also been used to facilitate the accuracy of Google’s 
language translation algorithms. Other key sectors where datafication is 
changing our world is the datafication of location through GPS and cell phone 
signals, and the datafication of relationships, i.e. Facebook’s one billion users 
and 100 billion “friendships.”





� Tracking has become almost inevitable

� No realistic options to avoid it

� no informational self-determination

� Intransparency of the process

� High level of intrusion into privacy

� "context collapse" = convergence of actually separate social circles

� Already taking over too many (uncontrolled) coordination, orientation and order 

functions

So…what‘s the problem?
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What can become data?
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https://crackedlabs.org/en/corporate-surveillance



What can become data?
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https://crackedlabs.org/en/corporate-surveillance



� Data transfer across 

different locations (and limits of jurisdiction). 

� Contents of the data transfers

� In which processes is the 

dataflow involved?

� Who is behind the various 

nodes in the network?

Data Flow
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Dieter et al 2018 https://www001.zimt.uni-siegen.de/ojs/index.php/wps1187/article/view/29/31



� How do your observations differ from 

what the vendors or media say? (e.g. privacy policy)

� Think about what your research means in terms of data protection, 

personal law but also informatics and data science. 

� Where should the responsibilities lie? 

� Who should regulate it?  

� How can you react as a user? 

Stimuli
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https://xkcd.com/525/

Thanks.
mirco.schoenfeld@uni-bayreuth.de


