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https://www.nytimes.com/
2016/02/06/nyregion/young-
and-homeless-in-new-york-

overlooked-and-
underserved.html
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Ending urban homelessness

• A variety of services: rapid rehousing, transitional housing, 
emergency shelter, permanent supportive housing 

• A variety of support mechanisms: substance abuse treatment, 
mental health treatment, protection for victims of domestic violence

• Challenges 

• recommend pathways through the system 

• evaluate effectiveness of interventions 

• measure performance of the coordinated system of homeless 
assistance 
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Piece of cake!

5

done?

goal: responsible data science

FATML
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Data, Responsibly
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fairness data protectiondiversity

transparency neutrality
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Data science lifecycle
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sharing 
annotation

acquisition 
curation

querying 
ranking

analysis 
validation
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How did we get the data?
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• A multitude of datasets gathered from local communities 
(HMIS), data is weakly structured: inconsistencies, missing 
values, hidden and apparent bias 

• Some data was anonymized, other data was not shared in fear 
of violating regulations or the trust of participants 

• Shared data was triaged, aligned, integrated (ETL + SQL)  

• Integrated data was then filtered (SQL) and prioritized (sorted/
ranked), and only then passed as input to the learning module

responsible data science starts with responsible data 
collection, sharing, integration, querying, ranking - with 

responsible data management!
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An important property: fairness
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Group fairness (aka statistical parity) 
demographics of the individuals receiving any outcome are the same as 

demographics of the underlying population

sex

F

M

⊖
⊖ ⊖

⊖

⊖

⊖

40% of the whole population

20%  
of women

60%  
of men

positive
outcomes

group 
fairness 

fails

⊖

⊖ ⊖
⊖

⊕

⊕
⊕

⊕
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Let’s revisit the analytics step
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finding: women are underrepresented in 
some outcome groups (group fairness)

select * from R  
where status = ‘unsheltered’ 10% female
and length > 2 month

fix the model!

of course, but maybe… the input was generated with:

and length > 1 month 40% female
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Let’s revisit the analytics step
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finding: young people are recommended 
pathways of lower effectiveness (high error rate)

fix the model!

of course, but maybe…

mental health info was missing for this population

go back to the triage step, look for additional datasets
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Let’s revisit the analytics step
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finding: minors are underrepresented in the input, compared to 
their actual proportion in the population (insufficient data) 

fix the model??unlikely to help!

minors data was not shared
revisit the data sharing step, help data providers share their 

data while adhering to regulation and trust of the participants
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Systems support for responsible data science
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Fides: A responsible data 
science platform.  

Responsibility by design, 
managed at all stages of the 
lifecycle of data-intensive 
applications. 

Application: DS for social 
good / urban homelessness

Fi
de

s&

Processing&

Integra0on&

Verifica0on&and&compliance& Provenance&
Explana0ons&

Querying&
Ranking&
Analy0cs&

Sharing&and&Cura0on&

Triage&
Alignment&
Transforma0on&

Annota0on&
Anonymiza0on&

key point: holistic view of the lifecycle, information about 
both data and process, allow us to do much more!
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http://drops.dagstuhl.de/opus/volltexte/2016/6764/pdf/dagrep_v006_i007_p042_s16291.pdf

The goals of the seminar were to 
assess the state of data analysis in 
terms of fairness, transparency and 
diversity, identify new research 
challenges, and derive an agenda 
for computer science research and 
education efforts in responsible data 
analysis and use. 

An important goal of the seminar was 
to identify opportunities for high-
impact contributions to this 
important emergent area 
specifically from the data 
management community.
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https://arxiv.org/pdf/1701.09007.pdf



Thank you!


