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Robots need to use affect appropriately

2

• Appropriate affect is crucial for motivating people

• Positive not always useful • Negative sometimes effective



Our research focus
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• Most focus on positive 

•  Some use negative for correction

• Few studies explored positive effects of negative 
affect

• RQ: How can robots use negative affect 
appropriately to produce positive outcomes?
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• Most focus on positive 

•  Some use negative for correction

• Few studies explored positive effects of negative 
affect

• RQ: How can robots use negative affect 
appropriately to produce positive outcomes?

Challenging area



Towards appropriate affect use
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• Study 1: Understanding - identify effects of diverse affects 

• Study 2: Derive - extract rules for appropriate (negative) affect use
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Study 1: Identifying the effects of diverse 
affective strategies

Study 1



Research question
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• How do different robot affective strategies impact people’s feelings 
and actions?

Study 1



Exploring the impact of affective strategies in exercise training
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• Room with similar layout to a home exercise setup

• 2-hour exercise

• Free to decide exercise pace

• (e.g. lying on sofa, play smart-phone…)

• Robot as encouragement partner

• Multiple affective strategies (sarcastic, cheerful, 
disappointed …) 



Data collection & Modeling (1)
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• 80 affective utterances → 926 emotion shifts (23 participants x 2 hours)

• Same utterance → different effects depending on state

Person_A under different emotional area gave different response on same utterance 

Dependency!!!

You just started but you 
can’t do it anymore

Modeled expected effect for each 
utterances in four areas separately



Data collection & Modeling (2)
• Robot utterances with similar sentiments have similar effects on people

Arousal 

Arousal

Valence
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Arousal 

Are you satisfied with 
such result?

Do you really want to 
stop, really?

Clustering

Utterances cluster by expected 
effect within each area



Effect-based clustering in valence-arousal space – cues for system design
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• Robot’s behaviors in the same cluster will move people’s future mental state in a new direction

• Negative strategies outperform positive ones when both valence & arousal are low.

Study 1



Robotic system to encourage exercise

• Estimation: Infer current state

• Anticipation: Predict future states

• Evaluation: Select strategy to maximize valence and arousal

13

Estimation Anticipation Evaluation



User study
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• 21 participants

• Within-subject study, counter-balanced

• Proposed
• With anticipation ability

• Baseline 
• Without anticipation ability



Results

min

15Study 1
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Study 2: Developing rules for appropriate 
(negative) affective use

Study 2
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• Proper use has positive effect (successful)

• Improper use is not accepted (unsuccessful)

Need to use 
irony properly

• Appropriate Irony - motivated • Inappropriate Irony - complain 

Using irony properly is a difficult problem

Study 2



Insights from irony receivers: when is appropriate (25 participants)

18

• Successful-irony experiences (17/25)

P1 - “Irony is more useful to me than pointing out the mistake directly. It made me feel 
I have to take it seriously.”

• Unsuccessful-irony experiences (25/25)

P9 – “I put lots of effort into completing the task and was hoping for some 
encouragement, but my supervisor responded with irony”



Insights from irony receivers: interview results
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• Successful-irony experiences (17/25)

• After repeated mistakes (10/17): 
correct mistakes

• Lack of effort (13/17): against laziness 
and lack of effort

• Non-compliance (5/17): good 
reminder

• Unsuccessful-irony experiences (25/25)

• Overuse (20/25)

• Neglected effort (11/25)

• Beyond capability (12/25)

• In negative mood (12/25)

• Not based on facts (10/25)



Rules for practical irony (negative) use
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• Praise high efficiency

• Low efficiency? 

└→ -  Negative mental state? → NO irony, use encouragement.

└→ - Negative physical state? → NO irony, use tailored feedback.

└→ - Just used irony? → Wait until state changes

Use irony only for low effort, with good mental state & energy! 
Otherwise, robot should use positive affects
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Implementation – an affective robot encourages exercise

• A fully autonomous robotic system



User study - 22 participants
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Number of exercise units Exercise duration

Study 2 Enjoyment Acceptance Empathic understanding Empathic response

• Baseline - praise for good performance; 
irony for low efficiency

• Proposed - irony used only for low 
efficiency and positive mood and energic



User study – observations
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• Baseline: Tended to gradually ignore 
the robot over time

Proposed: Typically kept positive 
responses to irony over time



Conclusion
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• Robots use negative affect appropriately to produce positive outcomes

• Study 1: Effect modeling of affective strategies

• Study 2: Rules for appropriate negative affect use

• Negative affect can be beneficial when used wisely
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Effect-based clustering

・Wow, you're full of energy!
・ Let’s do our best!
・ Hey! Treat exercise as fun!
・ I know you're tired, but why not give it a try?

・Huh? Are you satisfied with this result? 
・It’s hard for me to accept it.
・Do you really want to stop?
・Um... the break is quite long, are you still 
going to keep resting? 

Encouragement cluster
→ positive affective strategy

Suspicion cluster
→ (mild) negative affective strategy

Utterances with similar effects are automatically clustered without 
predefined sentiment labels.
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• K-means formed 8 clusters



When irony helps vs. when it hurts: interview results (25 participants)
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• Successful-irony experiences (17/25)

P1 - “Irony is more useful to me than pointing out the mistake directly. It made me feel 
I have to take it seriously.”

• Unsuccessful-irony experiences (25/25)

P9 – “I put lots of effort into completing the task and was hoping for some 
encouragement, but my supervisor responded with irony”



Propose a robot-behavior model to guide effectively interaction
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• Successful irony usage rules
• Use irony positively affect people’s behavior without hurting their 

feelings


	Slide 1: Enabling Robots to Appropriately Use Negative Affective Strategies for Positive Impact
	Slide 2: Robots need to use affect appropriately
	Slide 3: Our research focus
	Slide 4: Our research focus
	Slide 5: Our research focus
	Slide 6: Towards appropriate affect use
	Slide 7
	Slide 8: Research question
	Slide 9: Exploring the impact of affective strategies in exercise training
	Slide 10: Data collection & Modeling (1)
	Slide 11: Data collection & Modeling (2)
	Slide 12: Effect-based clustering in valence-arousal space – cues for system design
	Slide 13: Robotic system to encourage exercise
	Slide 14: User study
	Slide 15: Results
	Slide 16
	Slide 17: Using irony properly is a difficult problem
	Slide 18: Insights from irony receivers: when is appropriate (25 participants)
	Slide 19: Insights from irony receivers: interview results
	Slide 20: Rules for practical irony (negative) use
	Slide 21: Implementation – an affective robot encourages exercise
	Slide 22: User study - 22 participants
	Slide 23: User study – observations
	Slide 24: Conclusion
	Slide 25
	Slide 26: Effect-based clustering
	Slide 27: When irony helps vs. when it hurts: interview results (25 participants)
	Slide 28: Propose a robot-behavior model to guide effectively interaction

