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questions 

• How do humans interpret and make use of 
recommendations? 

• When is it acceptable to use knowledge of human 
decision-making? 

• Individual or global? 

2 



we are nudging 

Recommender systems nudge, at the very least 
 
• How? 
• Towards what? 
• With what accountability? 

Not addressing this means we don’t know what our 
nudges are, not that we aren’t making them. 
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case study: energy savings 
[Starke et al.,  RecSys 2017] 

Goal: encourage citizens to adopt 
energy-saving measures 
 
System: web portal for exploring 
energy saving measures 
 
Method: model difficulty & user 
ability on a Rasch scale, recommend 
measures based on user ability 
 
Findings: increased user 
satisfaction, increased adoption (4 
weeks out) 
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From Starke, A., Willemsen, M.C. and Snijders, C. 2017. Effective 
User Interface Designs to Increase Energy-efficient Behavior in a 
Rasch-based Energy Recommender System. In Proc. ACM RecSys 
2017. 
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recommender vocabulary 

Items  🌽 🍕 ⚗ 🎁 🚲 
are the things we recommend 
 

Users  👸 🙋 🕴 👯 👽 
receive & act on recommendations 
provide input used for recommendation 
 

Ratings  🌟 💛 👍 
encode user preference for items 



Recommender Tasks 

Predict 
estimate how much 👽 likes 
🎁   
can be: predicted rating 

  purchase probability 
  score 



recommender tasks 

Predict 
estimate how much 👽 likes 
🎁   
can be: predicted rating 

  purchase probability 
  score 

Recommend 
identify items that 👽 may like 
maybe a 🚀? 



learning about users 

Listen to what they say Look at what they do 

Behavior Signals 
Behavioral A/B 

Testing 

Explicit Preference 
User Surveys 
Focus Groups 



objective functions for modeling users 

Score item 𝑖 (or set ​𝐼↑∗ ) for user 𝑢 with need ℎ in 
context 𝑥: 


𝑠​𝑖⁠𝑢,ℎ,𝑥  �
𝑠( ​𝐼↑∗ |𝑢,ℎ,𝑥) 
Optimize to predict: 
• Rating (​𝑟↓𝑢𝑖 −𝑠​𝑖⁠𝑢 ) 
• Consumption probability (𝑃​𝑖⁠𝑢 = ​logit↑−1 𝑠​𝑖⁠𝑢 ) 
• Relative order (𝑖​≻↓𝑢 𝑗⇔𝑠​𝑖⁠𝑢 >𝑠(𝑗|𝑢)) 
• Regret (e.g. 𝑃(𝐼∩ ​𝐺↓𝑢 =∅)) 
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recommendations in context 
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score the alternatives 

15 



prioritize the alternatives 
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expand the alternatives 
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constrain the alternatives 
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explain the alternatives 
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postpone the alternatives 

20 



scores and users 

• Scores bias user ratings [Cosley et al., 2003] 
• For both seen and unseen movies 
• Users may sense this 

• Scores + decisions may exacerbate unfairness 
[Green & Chen 2019] 

• People are reluctant to incorporate algorithmic 
inputs [Yeomans et al. 2019] 
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explanations and users 

Explanations can … 
• … improve system adoption [Herlocker et al, 2000] 
• … skew expectations [Bilgic & Mooney 2005] 
• … improve score adoption [Yeomans et al. 2019] 
 
Prediction is not explanation 
 
Explanation != justification 
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recommendations and users 

• Diverse recommendations can decrease choice 
difficulty 

• Recommendations and filters increase/decrease 
likelihood of awareness 
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recommendations and fairness 

Fair recommendations … 
• … serve all users [Ekstrand et al., FAT* 2018] 
• … fairly allocate exposure or attention [Biega et 
al. 2018] 

• … promote group representation [Ekstrand et al., 
RecSys 2018; Sapiezynski et al. 2019]  

• … fairly orders item pairs [Beutel et al. 2019] 
• … what else? 
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nudge to what? 

The user’s goal’s [Ekstrand & Willemsen 2016, Yang et 
al. 2019] 
 
Social good 
• Energy savings [Starke et al. 2017] 
• Sustainability [Tomkins et al. 2018] 
• Fairness? 
 
Profit 
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powerful nudges 

Recommender systems’ 
behavior-targeting capabilities 
provide incredible power and 

substantial risk. 
 
We can identify nudges users are more likely to 
adopt. 
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open questions 

How do people respond? Much still unknown. 
• In fairness-relevant settings? 
• What drives different kinds of adoptions? 
• What kind of adherence is needed? 
• When & how to restrict autonomy? 

How do we elicit user goals for nudging? 
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moral framework impedance 

28 Pictures from “Jeremy Bearimy”. The Good Place S3E4. 
NBC. 

Virtue Deontology Nihilism Consequentialism 

Our intentions 
were good / not 

bad. 

We followed the 
rules. 

Why should we 
care? 

What is the impact? 



Thank You 
Questions? 
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