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social science ↔ data science



▶ obvious and heretical

▶ old and new

▶ scary and exciting

Life trajectory prediction task: Given some data about a person
and their environment, how well can we predict their future
outcomes?
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▶ Thousands of children born in 20 U.S. cities with an 
over-sample of non-marital births 

▶ Followed from birth 
▶ Already used in more than 1,000 published papers 





Data 
module 

Child 
age 

Module 

Mother Birth Child health and development; Mother-father relation-
ships; Fatherhood; Marriage attitudes; Relationship with 
extended kin; Environmental factors and government pro-
grams; Health and health behavior; Demographic charac-
teristics; Education and employment; Income 









Using a large, high-quality social science dataset collected since 
birth and modern machine learning methods, how accurately can 
we predict outcomes from children, parents, and families? P 

(ŷi − yi )2 
i∈holdoutR2 = 1 − Pholdout (ȳtrain − yi )2 

i∈holdout

Six outcomes: Child grade point average (GPA), Child grit, 
Household eviction, Household material hardship, Adult job loss, 
Adult job training 
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Is this any better than a benchmark model? 
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Green line: 4 variable regression model 



How can I get a feel for this level of predictability? 
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What’s going on?





“Origins of unpredictability in life trajectory prediction”
Ian Lundberg, Rachel Brown-Weinstock, Susan

Clampet-Lundquist, Sarah Gold, Tim Nelson, Vicki Yang, Kathryn
Edin, and Matthew Salganik



https://en.wikipedia.org/wiki/Dark_matter#/media/File: 
Dark_matter_map_of_KiDS_survey_region_(region_G12).jpg 

https://en.wikipedia.org/wiki/Dark_matter#/media/File:Dark_matter_map_of_KiDS_survey_region_(region_G12).jpg
https://en.wikipedia.org/wiki/Dark_matter#/media/File:Dark_matter_map_of_KiDS_survey_region_(region_G12).jpg


▶ About 40 families spread over 3 cities

▶ Life history interviews focused on 3 time periods:
1) birth - 9, 2) 9 - 15, 3) 15+

▶ 2 interviewers: 1 blinded and 1 unblinded

Reading and discussing the interview transcripts, we inductively
settled into a conceptual framework

▶ In-depth semi-structured interviews with young adult and 
primary care giver (separately) 
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▶ In-depth semi-structured interviews with young adult and
primary care giver (separately)

▶ About 40 families spread over 3 cities
▶ Life history interviews focused on 3 time periods:

1) birth - 9, 2) 9 - 15, 3) 15+
▶ 2 interviewers: 1 blinded and 1 unblinded

Reading and discussing the interview transcripts, we inductively
settled into a conceptual framework
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Irreducible error



Three sources of irreducible error:
▶ Unmeasurable features
▶ Unmeasured features
▶ Imperfectly-measured features



“When he passed away, she checked out. She was de-
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I] were in our own world...It wasn’t really a relationship.”

Predicted GPA: 3.06. Actual GPA: 1.50
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“When he passed away, she checked out. She was de-
pressed. . . she was in her own world. Then, [my brother and
I] were in our own world...It wasn’t really a relationship.”

Predicted GPA: 3.06. Actual GPA: 1.50
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▶ elderly neighbor got Lola ready for school many mornings

▶ grandparents remodeled their basement to house Lola and her
mother for a while

▶ aunt employed Lola’s mother in a family business

Lola

Mother engaged in illegal activities



▶ grandparents remodeled their basement to house Lola and her
mother for a while
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Lola 

Mother engaged in illegal activities 
▶ elderly neighbor got Lola ready for school many mornings 
▶ grandparents remodeled their basement to house Lola and her 

mother for a while 
▶ aunt employed Lola’s mother in a family business 

Predicted GPA: 3.04. 



Lola 

Mother engaged in illegal activities 
▶ elderly neighbor got Lola ready for school many mornings 
▶ grandparents remodeled their basement to house Lola and her 

mother for a while 
▶ aunt employed Lola’s mother in a family business 

Predicted GPA: 3.04. Actual GPA: 3.75. 



Hennessy 
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Hennessy 

“We always bickered and fought...I caught 
myself begging for my mom... ‘Mom, I need 
you,’...and she. . . just like blatantly ignored 
me.” 



Hennessy 

Mom told her, “[y]ou better start treating me 
better, because I might not live that long” 
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“I couldn’t even focus in class...I was shaking. 
That was all I could think about. I was, like, 
crying in school, and they [school staf] had 
no idea what was wrong with me.” 
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“I couldn’t even focus in class...I was shaking. 
That was all I could think about. I was, like, 
crying in school, and they [school staf] had 
no idea what was wrong with me.” 

Predicted GPA: 2.71. 



Hennessy 

“I couldn’t even focus in class...I was shaking. 
That was all I could think about. I was, like, 
crying in school, and they [school staf] had 
no idea what was wrong with me.” 

Predicted GPA: 2.71. Actual GPA: 1.25. 



Irreducible error 

Three sources of irreducible error: 
▶ Unmeasurable features (Bella’s story) 
▶ Unmeasured features (Lola’s story) 
▶ Imperfectly-measured features (Hennesey’s story) 

For more information, see our paper coming out this week in the 
Proceedings of the National Academy of Sciences. 



Discussion and next steps 
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▶ v2: social science ↔ AI

Computational social science 
▶ v1: social science ↔ data science 



Computational social science 
▶ v1: social science ↔ data science 
▶ v2: social science ↔ AI 





Thank you 
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