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@_kenny_joseph

Announcements

§PA3/4 Grades are Out
§Quiz 12 out tonight, due next Wednesday night
§PA5 due 5/12 (10 days)
§Thursday I will provide stats on course progress
§Midterm grades have been updated
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Notes: Rest of the Semester

§Deliverables
§ 1 Quiz, 1 PA

§ Final (Tuesday, May 17th 7:15-10:15PM, NSC 201)
§ No note sheet – just yourself and a pen/pencil
§ Must show your work
§ Randomized seating
§ Exam will be same length, similar format as midterm
§ Exam topics will be released within the next 2 weeks
§ If you have 3 exams on that day you are eligible for a makeup 

on the morning of the 18th. You must let me know by 
TOMORROW
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Corollary: You have to know what 
you’re doing and why you’re doing 
it.

My aim in this class is to give you 
some insight into both of these.
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The ML Pipeline (one view)
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EID
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Zhao, J., Wang, T., Yatskar, M., Ordonez, V., & Chang, K.-W. (2018). Gender Bias in Coreference Resolution: Evaluation and Debiasing Methods. 
ArXiv:1804.06876 [Cs]. 

PÉ
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Where did we go wrong?
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What could we do?
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Betterevaluation
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What could we do?

§Data augmentation/ablation

§ Better test datasets

§Change your optimization function…
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De-Arteaga et al. (2019). In Proceedings of the Conference on 
Fairness, Accountability, and Transparency (pp. 120-128). ACM.
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Where did we go wrong?
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https://www.dailykos.com/stories/2017/8/4/1686913/--The-Cambridge-Analytica-
Psyops-that-made-both-Trump-and-Brexit-Winners

Political ad targeting
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Where did we go wrong?
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https://www.usenix.org/conference/usenixsecurity18/presentation/micke
ns
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Where did we go wrong?
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This is essentially 
what I have done 
in this class. It is 
problematic.

Quotes from: 
https://reallifemag.com/fair-
warning/
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Discussion time

§Problematic AI can arise any many,
many different places in the AI pipeline
§Discussion: 

§Should you be responsible for all of this?
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Quotes from: https://reallifemag.com/fair-warning/
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What exactly is the problem?

§That is, what, exactly, are we hoping to avoid?
§ Informally: mean, stupid stuff that will not help
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What exactly is the problem?

§That is, what, exactly, are we hoping to avoid?
§ Informally: mean, stupid stuff that will not help
§ Semi-formally:

§ “Unethical” – This goes against our morals, we shouldn’t do it
§ “Unbiasedness” – a model that “deviates from ideal

behavior”
§ “Unfairness” – This does not function equally for all groups
§ “Injustice”  - This does not serve to create a more just and 

equitable world
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Today: Fairness and 
Justice in Child 

Welfare
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What is child welfare?
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https://www.childwelfare.gov/pubpdfs/cps
work.pdf
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https://www.childwelfare.gov/pubpdfs/cps
work.pdf

Youth are 
reported 
to CPS

The call is 
screen in 
(or not)

If screened in, the call is 
investigated. The 

investigation can result 
in substantiation (or not)

If substantiated, the 
youth is taken into care

The youth’s case is 
then periodically 

reinvestigated
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State care of another 
kind

https://www.youtube.com/watch?v=DB1DyrkCAkI&list=PL02VuT_SObZIXSLG1bcMzQtdna30mfpqB&index=7&ab_channel=KansasCityStar
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Summary thus far

§No one wants to be in the child welfare 
system
§Experts agree that the goal should be to get 

people back with their families
§People involved suffer
§Life outcomes for people who stay in it are 

terrible
§Black people are over-represented in the 
child welfare system
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Why are Black youth over-represented?

Two possible reasons
1. Need/Risk (Black parents have less money to support 

children) 

2. Discrimination/Bias (Black families are over-policed within 
Child Welfare)
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Why are Black youth over-represented?

Two possible reasons
1. Need/Risk (Black parents have less money to support 

children) 

2. Discrimination/Bias (Black families are over-policed within 
Child Welfare)
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“when also controlling for 
caseworker perceptions of risk, race 
emerges as the stronger 
explanatory factor."
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https://www.childwelfare.gov/pubpdfs/cps
work.pdf

Youth are 
reported 
to CPS

The call is 
screen in 
(or not)

If screened in, the call is 
investigated. The 

investigation can result 
in substantiation (or not)

If substantiated, the 
youth is taken into care

The youth’s case is 
then periodically 

reinvestigated

What might we do?
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work.pdf

Youth are 
reported 
to CPS

The call is 
screen in 
(or not)

If screened in, the call is 
investigated. The 

investigation can result 
in substantiation (or not)

If substantiated, the 
youth is taken into care

The youth’s case is 
then periodically 

reinvestigated

What might we do?



@_kenny_joseph

How do we do this?
§ Specifically, what should our outcome variable be?

§ What do we actually want?

§ What can we actually measure?

§ A proxy variable is the thing that we can measure as a stand-
in for what we actually want
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In this case

§Proxy:
§Use outcomes from substantiation phase, not 

screening phase
§ Idea: Probably more accurate, less biased

§What is our target variable in this case?
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How would you evaluate this model?
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Assessing the model… a review
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Y=  1

Y= -1

S =  1 S =  -1



@_kenny_joseph

Review: Precision on

Precision?

Y=  1

Y= -1

S =  1 S =  -1

21
21

21 21

Precision        =

Also called the Positive 
Predictive Value (PPV) if we 
think of the green triangles as 
positives
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Review: Recall on         / True Positive Rate

Recall?

Y=  1

Y= -1

S =  1 S =  -1

21
21

21 21

Recall          =

Also called the True Positive 
Rate (TPR) if we think of the 
green triangles as positives
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FNR  =

False Negative Rate (FNR)

FNR?

Y=  1

Y= -1

S =  1 S =  -1

21
21

21 21
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TPR + FNR = ?

+ = ?

Y=  1

Y= -1

S =  1 S =  -1
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FPR  =

False Positive Rate; FPR

FPR?

Y=  1

Y= -1

S =  1 S =  -1

21
21

21 21
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TNR  =

Recall on        (True Negative Rate; TNR)

TNR?

Y=  1

Y= -1

S =  1 S =  -1

21
21

21 21
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FPR + TNR = 1

+ = ?

Y=  1

Y= -1

S =  1 S =  -1



Back to fairness
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Y=  1

Y= -1

S =  1 S =  -1

b

Y=  1

Y= -1

S =  1 S =  -1

w

Rates for groups

Y=  1

Y= -1

S =  1 S =  -1

21
21

21 21
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Exercise

§Come up with a definition of fairness that uses these 
different rates we have discussed.

465/3/22UB
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Three popular definitions


