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Overview 
Increasing Societal Impact of Data-Driven Software  
(examples with a focus on the AMS system) 

The Need for Human-Centered Data Science  
(definition, critical reflective practice, bias) 

Mitigating Bias by Understanding Documentation As Reflexive Practice 
(origins of data, datasheets of data sets)
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Text Data
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Language Model
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Image Data
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Finance Data
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Public Unemployment Data
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Photo by Amy Hirschi on Unsplash

“Entwicklung eines Modells zur Prognose der regionalspezifischen  

Arbeitsmarkt-Integrationschancen von vorgemerkten Arbeitslosen.”“
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Model Building Process

8

Insights taken from  
Allhutter, D., Cech, F., 0007, F. F., Grill, G., & Mager, A. (2020). Algorithmic Profiling of Job Seekers in Austria - How Austerity Politics Are Made Effective. Frontiers Big Data, 3, 326.

Multivariate Logistic 
Regression ModelTraining set

Test set

Labeled data

AMS-Software

Short-term 
prediction model 

New Request by 
unemployed person

High prospects

Mediocre prospects

Low prospects

Data Source 
(Repurposed data) 
• Self-reported data of job 

seekers upon registration with 
the AMS 

• Social security data (e.g., 
gender)
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Used Features
… 

– 0,67 x IMPAIRED  

+ 0,17 x OCCUPATION_PRODUCTION  

– 0,74 x OCCUPATION_DAYS_LITTLE  

+ 0,65 x FREQUENCY_CASE_1  

+ 1,19 x FREQUENCY_CASE_2  

+ 1,98 x FREQUENCY_CASE_3_PLUS  

– 0,80 x CASE_LONG  

– 0,57 x MN_PARTICIPATION_1  

– 0,21 x MN_PARTICIPATION_2  

– 0,43 x MN_PARTICIPATION_3)

9
Translated features from http://www.forschungsnetzwerk.at/downloadpub/arbeitsmarktchancen_methode_%20dokumentation.pdf

BE_INT  

= f ( 0,10  

– 0,14 x GENDER_FEMALE  

– 0,13 x AGE-GROUP_30_49  

– 0,70 x AGE-GROUP_50_PLUS  

+ 0,16 x STATE_GROUP_EU  

– 0,05 x STATE_GROUP_THIRD  

+ 0,28 x EDUCATION_APPRENTICESHIP  

+ 0,01 x EDUCATION_MATURA_PLUS  

– 0,15 x CARE_TAKING  

– 0,34 x LIVING_TYP_2  

– 0,18 x LIVING_TYP_3  

– 0,83 x LIVING_TYP_4  

– 0,82 x LIVING_TYP_5  

…
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The AMS algorithm is a prime example of discrimination
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… 

– 0,67 x IMPAIRED  

+ 0,17 x OCCUPATION_PRODUCTION  

– 0,74 x OCCUPATION_DAYS_LITTLE  

+ 0,65 x FREQUENCY_CASE_1  

+ 1,19 x FREQUENCY_CASE_2  

+ 1,98 x FREQUENCY_CASE_3_PLUS  

– 0,80 x CASE_LONG  

– 0,57 x MN_PARTICIPATION_1  

– 0,21 x MN_PARTICIPATION_2  

– 0,43 x MN_PARTICIPATION_3)

BE_INT  

= f ( 0,10  

– 0,14 x GENDER_FEMALE  

– 0,13 x AGE-GROUP_30_49  

– 0,70 x AGE-GROUP_50_PLUS  

+ 0,16 x STATE_GROUP_EU  

– 0,05 x STATE_GROUP_THIRD  

+ 0,28 x EDUCATION_APPRENTICESHIP  

+ 0,01 x EDUCATION_MATURA_PLUS  

– 0,15 x CARE_TAKING  

– 0,34 x LIVING_TYP_2  

– 0,18 x LIVING_TYP_3  

– 0,83 x LIVING_TYP_4  

– 0,82 x LIVING_TYP_5  

…

AMS-Software

Sources of Biases

11

Multivariate Logistic 
Regression ModelTraining set

Test set

Labeled data

Short-term 
prediction model 

New Request by 
unemployed person

High prospects

Mediocre prospects

Low prospects

Pre- 
existing 

bias

Technical 
bias

Emergent 
bias

Sources of Bias: Friedman, B., & Nissenbaum, H. (1996). Bias in computer systems. ACM Trans. Inf. Syst., 14(3), 330–347.
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“technology’s interaction with the social ecology is such that technical developments frequently have 

environmental, social, and human consequences that go far beyond the immediate purposes of the 

technical devices and practices themselves, and the same technology can have quite different results 

when introduced into different contexts or under different circumstances.”

“

Kranzberg, M. (1986). Technology and History: “Kranzberg’s Laws.” Technology and Culture, 27(3), 544–560.

Kranzberg’s First Law: “Technology is neither good nor bad; nor is it neutral.”
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(examples with a focus on the AMS system) 

The Need for Human-Centered Data Science  
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„

Aragon, Cecilia, Shion Guha, Marina Kogan, Michael Muller, und Gina Neff. Human-Centered Data Science: An Introduction. Cambridge, MA, USA: MIT Press, 2022.

Human-Centered Data Science (HCDS) draws on the well-established traditions of 
human-centered design to inform a [responsible] data science practice.  

HCDS pushes computational approaches to large-scale data to include the  
kind of rich detail, contextual knowledge, and deep understanding that qualitative 
research and mixed methods can bring to the understanding of data and society.  

Human-Centered Data Science (HCDS) draws on the well-established traditions of 
human-centered design to inform a [responsible] data science practice.  

HCDS pushes computational approaches to large-scale data to include the  
kind of rich detail, contextual knowledge, and deep understanding that qualitative 
research and mixed methods can bring to the understanding of data and society.  
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Claudia Müller-Birn | Human-Centered Data Science | 27.09.2022
Image Credits: https://unsplash.com/photos/Yv4Sqy15B24
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Critical Reflective Practice of Human-Centered Data Science
Barocas and Boyd emphasize that an “ethical deliberation should be embedded in the 
everyday work of  scientists.”  

Frauenberger et al. proposes, thus, an in-action ethics approach that emphasizes ethos. 

Shilton suggests value levers that enable that values discussions occur without explicit 
intervention within technology design settings.

15

Solon Barocas and Danah Boyd. 2017. Engaging the ethics of data science in practice. Commun. ACM 60, 11 (Oct 2017), 23–25. 
Christopher Frauenberger, Marjo Rauhala, and Geraldine Fitzpatrick. 2017. In-Action Ethics. Interacting with Computers 29, 2 (Mar 2017), 220–236. 
Shilton, Katie. 2018. „Values and Ethics in Human-Computer Interaction“. Foundations and Trends® Human–Computer Interaction 12(2):107–71.
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… 

– 0,67 x IMPAIRED  

+ 0,17 x OCCUPATION_PRODUCTION  

– 0,74 x OCCUPATION_DAYS_LITTLE  

+ 0,65 x FREQUENCY_CASE_1  

+ 1,19 x FREQUENCY_CASE_2  

+ 1,98 x FREQUENCY_CASE_3_PLUS  

– 0,80 x CASE_LONG  

– 0,57 x MN_PARTICIPATION_1  

– 0,21 x MN_PARTICIPATION_2  

– 0,43 x MN_PARTICIPATION_3)

BE_INT  

= f ( 0,10  

– 0,14 x GENDER_FEMALE  

– 0,13 x AGE-GROUP_30_49  

– 0,70 x AGE-GROUP_50_PLUS  

+ 0,16 x STATE_GROUP_EU  

– 0,05 x STATE_GROUP_THIRD  

+ 0,28 x EDUCATION_APPRENTICESHIP  

+ 0,01 x EDUCATION_MATURA_PLUS  

– 0,15 x CARE_TAKING  

– 0,34 x LIVING_TYP_2  

– 0,18 x LIVING_TYP_3  

– 0,83 x LIVING_TYP_4  

– 0,82 x LIVING_TYP_5  

…

AMS-Software

A Human-Centered Design Perspective on the AMS System

16

Multivariate Logistic 
Regression ModelTraining set

Test set

Labeled data

Short-term 
prediction model 

New Request by 
unemployed person

High prospects

Mediocre prospects

Low prospects

Sources of Bias: Friedman, B., & Nissenbaum, H. (1996). Bias in computer systems. ACM Trans. Inf. Syst., 14(3), 330–347.

Stakeholder: 
 » Who is affected by the system? What are their  
    values? 

Purpose: 
» Whose purposes are served? Whose purposes  
   are not? 

Context: 
» What consequences might result from the  
   deployment of the system? 
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… 

– 0,67 x IMPAIRED  

+ 0,17 x OCCUPATION_PRODUCTION  

– 0,74 x OCCUPATION_DAYS_LITTLE  

+ 0,65 x FREQUENCY_CASE_1  

+ 1,19 x FREQUENCY_CASE_2  

+ 1,98 x FREQUENCY_CASE_3_PLUS  
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+ 0,16 x STATE_GROUP_EU  

– 0,05 x STATE_GROUP_THIRD  

+ 0,28 x EDUCATION_APPRENTICESHIP  

+ 0,01 x EDUCATION_MATURA_PLUS  

– 0,15 x CARE_TAKING  

– 0,34 x LIVING_TYP_2  

– 0,18 x LIVING_TYP_3  

– 0,83 x LIVING_TYP_4  

– 0,82 x LIVING_TYP_5  

…

AMS-Software

A Human-Centered Design Perspective on the AMS System
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Multivariate Logistic 
Regression ModelTraining set

Test set

Labeled data

Short-term 
prediction model 

New Request by 
unemployed person

High prospects

Mediocre prospects

Low prospects

Sources of Bias: Friedman, B., & Nissenbaum, H. (1996). Bias in computer systems. ACM Trans. Inf. Syst., 14(3), 330–347.

Understand the 
socio-technical context

Co-design with 
stakeholders

Longitudinal Field 
Evaluations
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Mitigating Bias by Understanding Documentation As Reflexive Practice 
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When Data Become Data

19

Rarely can a magic moment 
be established when things 
become data 
Borgman, C. L. (2016). Big data, little data, no data: Scholarship in 
the networked world. MIT press. (p. 62)

„
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What is the Origin of Data?
Situated knowledges emphasis on disclosing the mechanisms for the production of data. These 
mechanisms for data production include social, cultural, historical and material conditions. 

Additionally, a reflection on your own perspective is necessary but also on existing values of all 
stakeholders.

20

D'Ignazio, C., & Klein, L. F. (2020). Data feminism. MIT Press. 
Haraway, D. (1988). Situated knowledges: The science question in feminism and the privilege of partial perspective. Feminist studies, 14(3), 575-599.

Data need Context

Reflexivity is a precondition for restoring context in data creation.
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Datasheets for Datasets

21
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Inspiration: Electronic Components

22

https://www.conrad.com/p/banana-pi-bpi-r2-banana-pi-bpi-r2-2-gb-4-x-13-ghz-1573546

Screenshots taken from https://www.conrad.com/p/sensirion-pressure-sensor-1-pcs-sdp610-025pa-25-pa-up-to-25-pa-l-x-w-x-h-29-x-18-x-2705-mm-1313587
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Objective of «Datasheets for Datasets»
For Dataset Creators Encouraging careful reflection on the process of creating, distributing, 

and maintaining a dataset, including any underlying assumptions, potential risks or harms, and 
implications of use. 

For Dataset Consumers Ensuring that they (policy makers, consumer advocates, investigative 

journalists, individuals*) have the information they need to make informed decisions about using 
a dataset for their chosen tasks and avoid unintentional misuse.

23

(*) individuals whose data is included in datasets, and individuals who may be impacted by models
Timnit Gebru, Jamie Morgenstern, Briana Vecchione, Jennifer Wortman Vaughan, Hanna Wallach, Hal Daumé III, and Kate Crawford. 2021. Datasheets for datasets. Commun. ACM 64, 12 (December 2021), 86–92.



Human-Centered Computing
Data Laboratory

Human-Centered Computing
Teaching

Human-Centered Computing
Research Group

Course «Human-Centered Data Science» | Summer Term 2022 | Claudia Müller-Birn

Sections of «Datasheets for Datasets»

2424

motivation composition
collection 
process

preprocessing/
cleaning/labeling

uses distribution maintenance

Timnit Gebru, Jamie Morgenstern, Briana Vecchione, Jennifer Wortman Vaughan, Hanna Wallach, Hal Daumé III, and Kate Crawford. 2021. Datasheets for datasets. Commun. ACM 64, 12 (December 2021), 86–92.
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Sections of «Datasheets for Datasets»

2525

motivation

composition

collection 
process

preprocessing/
cleaning/labeling

uses

distribution

maintenance

Describe the motivations for creating the dataset, including funding, any specific tasks the authors had in mind, and who 
the authors are.

Describe the composition of the dataset, like what kinds of data are in it, how it was collected, whether labels are 
associated with the data, and whether the dataset contains sensitive information.

Describe the data collection process, like how the data was collected, where or who is was collected from, who was 
involved in the collection process, and, if people are involved, if consent was given for the data to be collected.

Whether the data was process or labelled and how it was done. 

The tasks the dataset is intended to be used for, how it has already been used, and limitations of use. Distribution: How 
the dataset will be distributed and to who, and any restrictions on distribution.

Who and how the dataset will be maintained, and if and how others will be able to build on it. 

Whether the dataset is distributed to third parties outside of the owner with what license by employing any restrictions. 

Timnit Gebru, Jamie Morgenstern, Briana Vecchione, Jennifer Wortman Vaughan, Hanna Wallach, Hal Daumé III, and Kate Crawford. 2021. Datasheets for datasets. Commun. ACM 64, 12 (December 2021), 86–92.
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Timnit Gebru, Jamie Morgenstern, Briana Vecchione, Jennifer Wortman Vaughan, Hanna Wallach, Hal Daumé III, and Kate Crawford. 2021. Datasheets for datasets. Commun. ACM 64, 12 (December 2021), 86–92.

Example

26
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Key Takeaways
Data Science needs a Human-Centered perspective that is accompanied with a critical-
reflexive practice. 

»Besides considering the origins of your data, engage with concepts such us fairness, transparency, 
accountability, interpretability, privacy as well 

General Remarks on educating data scientists 

»Critical reflexive practice should be integrated in data science education - not as an add-on 

»Computing education should be joined by a humanistic education

27


