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Background

• Humans can learn whom they want to affiliate with from only a 
few social interactions. We learn based on reinforcements2.

•We use the past to predict the future but how we integrate the 
past would differ based on volatility1.

•We pay attention to not only the reward, but the contextual 
cues of the interaction3.

•We aim to show that our emotion incorporates the past 
history of learning with the social partner, the reward from the 
current interaction, as well as the contextual cue. This is 
modulated by partner’s volatility.

Task: the Social Interaction Game
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What do our emotions capture?

•People’s feelings of a social 
interaction incorporate 
partner’s emotional cues.

•People’s feelings reflect the 
history with social partners, 
and this is modulated by 
partner’s volatility.

•Valence and arousal track 
different aspects of social 
interactions.

Take-aways

Contact:

How are valence and arousal different?

Computational Models of Emotion 

Reward = $0 Reward = $1

• Valence and arousal are influenced by the combination of 
reward, partner’s emotional state, and partner’s volatility.

• Volatility changes how people feel about their partner’s 
emotional state.

• Emotional cues are discounted in non-rewarding outcomes–
people feel similarly negative to all partners when they do not 
receive a reward.

• Valence and arousal track different components of social 
interactions, responding differently to social cues under the 
non-rewarding situation.

• Valence depends more on reward prediction errors
• Arousal depends more on partner’s emotional cue

How does volatility affect our emotion?
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 ! • Lower ! reflects 
stronger “forgetting” of 
past experiences.

• Current emotional 
experiences are less 
impacted by history with 
volatile social partners. 
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Model	1	(Baseline	Learning)4:	

Affect

Model	2	(Learning	+	Cue):

Affect

*PPE	=	Probability	Prediction	Error	=	Reward	- Prediction
Model 1                 Model 2 

Model 1                 Model 2 

Partners vary in 
their emotional 
volatility

Partners all have 
the same reward 
probability given 
their emotional cue

• Model 2 outperformed model 1.
• People’s feelings directly incorporate their 

social partner’s emotional states.

1. Behrens, T. E., Woolrich, M. W., 
Walton, M. E., & Rushworth, M. F. 
(2007). Learning the value of 
information in an uncertain 
world. Nature neuroscience, 10(9), 
1214-1221.

2. Charpentier, C. J., & O’Doherty, J. P. 
(2018). The application of 
computational models to social 
neuroscience: promises and pitfalls.
Social neuroscience, 13(6), 637-647.

3. McArthur, L. Z., & Baron, R. M. 
(1983). Toward an ecological theory 
of social perception. Psychological 
review, 90(3), 215.

4. Rutledge, R. B., Skandali, N., Dayan, 
P., & Dolan, R. J. (2014). A 
computational and neural model of 
momentary subjective well-being. 
Proceedings of the National 
Academy of Sciences, 111(33), 
12252-12257.

BI
C

BI
C

Partner’s Emotional Cue
Smile or 

Not Smile

Partner’s Behavior
Give $1 

or Give $0

Participants interact 
with 3 partners and 
indicated their own 
feelings and 
predictions


