Lecture 11: Emotion Regulation
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y.

Overview

- Brief Review Individual Emotion
= Why regulate emotion?

= Gross regulation framework

= Affective computing approaches

= Case study : Emotion Regulation in cars
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Where do emotions come from?

Individual Emotion

Emotion Elicitation

Goals,
Beliefs

Appralsal

Emotion

“Software” (Cognition)

“Hardware”
(Biological processes)
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Top Down Theories (Appraisal theories)
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Individual Emotion
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Top Down Theories (Appraisal theories)
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Control?

Blame?

Individual Emotion
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/
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Emile, EMA built on Decision Theoretic Planning

Reward $1000

At(ORD) _1 United(ORD,

OnTime(ORD) JFK)
If agent has goal G
and G established & Utility(G=True) > 0 ] Pl S
and probability G establishable = P E f (i
W Then: de§ira‘t?i-lity=desire.1ble; injcensityzU*P At(JFK)
Else: desirability=undesirable; intensity=U*(1-P) OnTime(JEK
OnTime(LAX) nTime(JFK)
AY{DEN) 4_| Delta(DEN,
. . OnTime(DEN JFK
Situation (DER) ) Goals
% [ Hopeful }

[ Fear }
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Model free approaches Q(S,, c)
Goals
a__.Q(s,a) P
" Highest estimated
emmmnennee i value
. Immediate | f

reward 10 d

______________________

Desirability: 50
Likelihood: 100%
Emotion: Joy (10)

Situation Q(s,, b)

 How might you derive Joy/Distress?
 Immediate reward can be seen as desirability of a state
* Positive (negative) immediate reward maps to Joy/Distress
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Evaluating Models

START: Imagine you are playing a simple game with someone .
from class. You are the green player. The other classmate is the /{_&
red player. You take turns flipping a coin. The first person to get \
four heads wins $100. Imagine the game is just about to start

and it is your turn. Answer the following questions on a scale . .
from 1 to 100 where 1 means not at all and 100 means a lot:

WINNING: Now imagine that you have obtained four heads and
you opponent has only achieved for tails. Answer the following
questions on a scale from 1 to 100 where 1 means not at all and
100 means a lot:

LOSING: Imagine instead that you have obtained zero heads
and you opponent has for heads. Answer the following questions
on a scale from 1 to 100 where 1 means not at all and 100
means a lot:
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Bottom up

Individual Emotion

Emotlon Elicitation

[ Automatic [ Cognitive

A : Goals,
ppraisa Beliefs

Emotion

“Software” (Cognition)

“Hardware”
(Biological processes)
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() (<] Fee of $250
Somatic Marker Hypothesis l ClID|| (i

«— | SMU (=) You win $100

insula l C D

\ / LEARN — Fee of $250
A : l C!ID applies now!

LU &

0 .

Brainstem Nuclei

||

* Through reinforcement learning we
Body learn certain stimuli are positive or
negative
Body Loop
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Emotion shapes brain and cardiovascular system

Individual Emotion

-

Automatic Cognitive

o

Emotion Elicitation

Goals,
Beliefs

- J

ituatior Appraisal

Emotion

“Software” (Cognition)

Bodily consequences
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Emotion shapes decision-making

Individual Emotion Anticipatory | ' c
e D be influences |
Emotion Elicitation
Automatic Cognitive
tuationl appraisal NGO/ immediate | % | Decision/ | © | Expected | | | Expected
\ elie S) emotions behavior consequences emolions
A
g
Incidental
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Emotion

‘Software” (Cognition)

Bodily consequences

Epc) XUy +d(Uy - Ug) (1-pa) +1(Uy - Ug) (1-pa pe)

i

reward disappointment surprise regret
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Today: Emotion regulation

Why do we regulate emotion?

Gross’ process model of regulation

Affective computing approaches

Case study : ER in cars
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Why regulate emotions?

= ChatGPT?

— Main reason is to maintain social relationships and avoid negative
consequences that might come from expressing emotions in
inappropriate ways

— Help individuals feel more in control of themselves
— Help individuals manage their stress

— Excessive regulation of emotion can have negative effects such
as leading to lack of authenticity in relationships
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Taxonomy of motives in emotion regulation
(Tamir 2016)

= What are consequences of having emotion?

Qutcomes

Hedonic & Hedonic happiness = pleasure & enjoyment
Instrumental

Behavioral

Epistemic & Some emotions convey what is real about world or self

Social

Eudaimonic <& Eudaimonic happiness = meaning or purpose
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Taxonomy of motives in emotion regulation
(Tamir 2016)

= What are consequences of having emotion?

Outcomes Happiness Anger Fear Sadness
Hedonic Pleasant Unpleasant® Unpleasant® Unpleasant’
Instrumental
Behavioral e Promotes e Promotes competitionb e Promotes avoidance’ e Promotes analytic processing
i B L : . . z
collaboration e Promotes confrontation e Promotes risk aversion® and attention to detail®

e Promotes creativity® Promotes risk-taking®

Epistemic o Signals safety” e Signals injustice” e Signals danger” e Signals loss"
e Self-enhances' o Self-verifies'

Social ¢ Renders self-attractive! ® Increases dominance™ ¢ Signals danger to ¢ Recruits help from others'
e Promotes trust® e Promotes blaming or others®
e Promotes helping negative judgment of others" e Recruits help from

others' othersP
e Promotes
ethnocentrism?

Eudaimonic ¢ Promotes meaning e Promotes meaning in life’
in life®
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Taxonomy of motives in emotion regulation
(Tamir 2016)
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Taxonomy of motives in emotion regulation

(Tamir 2016)
i
Achieve a i
feel Maotives for regulating emotions Achieve a
eeling g oal
LY
IW ) f I
Hedonic Instrumental
J \ 5
[ | f f Wi f i
Prohedonic Contrzhedonic Pedformance Epistemic Social Eudaimonic
(to feel pleasure) (to feel pain) (to def {to know) (to relate) {to be)
R J 3 J N - A< " =)
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Taxonomy of motives in emotion regulation
(Tamir 2016)

Instrumental

Performance
(to do)

* People want to behave in way that leads to
desirable tangible consequences

Emotions evolve to help goal pursuit

So people motivated to experience
emotions to optimize types of performance
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Taxonomy of motives in emotion regulation
(Tamir 2016)

Instrumental

Epistemic
(to know)

* People want to know what is real about world or self

« Motivated to feel anger in face of injustice to prove to self they are
moral person

* ‘I normally feel this way so this emotion makes me feel like myself”

* (people w/ low self-esteem less motivated to regulate unpleasant emotions
because these feel familiar)
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Taxonomy of motives in emotion regulation
(Tamir 2016)

Instrumental

Social
(to relate)

« Motivation to promote social relationships
* To influence how others see them (identity)
« To not cause harm to others
« To achieve social outcomes (show anger to win at negotiation)

o
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Taxonomy of motives in emotion regulation
(Tamir 2016)

Instrumental

Eudaimonic
(to be)
« Certain emotions reinforce sense of meaning

« Tamir maps this to promoting sense of competence and autonomy (self-
determination theory)

« Want to feel pleasure from curiosity
« (o to scary movies to improve mastery over fear-inducing situations
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How to regulation emotions

Professor

James Gross

Professor of Psychology and, by courtesy, Professor of
Philosophy
Director, Stanford Psychophysiology Laboratory
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y.

What is emotion regulation?

= Processes that influence which emotions one has,
when one has them, and how one experiences and
expresses these emotions

- Defined by the activation of a goal to modify the
emotion-generative process

= May involve regulating one’s own emotions or
another’s emotions

= May be used to increase or decrease either
negative or positive emotions
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Contr I

Emotion REGULATION »{“ |

Blama?

/[ Appraisal 1
e.g., Avoid situations

Attention
1 producing unwanted

\ _ emotion
[ Situation ] /

N\
SITUATION
SELECTION
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Congruen!?

Expecled? |

Control?

Emotion REGULATION‘»g

Blama?

/[ Appraisal | \

.[ Response 1

Situation /
- [ susion |4

SITUATION SITUATION
MODIFICATION SELECTION

Change external

features of situation pntion 1
to change its

emotional impact
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C{mt 3T

Emotion REGULATION »g ? &

[ Appraisal
Distraction, shift /

attention, think about
date tonight

— ,

ATTENTIONAL | Attention Response
DEPLOYMENT
\ Situation /
S|TUAT|ON SITUATION
MODIFICATION SELECTION
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o | Modify appraisal of
Emotion REGULATION‘» emee - Situation (cognitive

REAPPRAISAL — behavioral therapy)

/[ Appraisal | \

ATTENTIONAL | Attention }
DEPLOYMENT

[ Response 1

\ [ Situation }/

N\
SITUATION SITUATION
MODIFICATION SELECTION
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Cmgwe'll

Emotion REGULATION‘» eoenmer |
REAPPRAISAL =

Blame"?

[ Appraisal 1
RESPONSE
_ MODULATION

ATTENTIONAL | Attention 1 Suppression,

DEPLOYMENT | - Amplification
\ [ Situation ]

N\
SITUATION SITUATION
MODIFICATION SELECTION
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Class Exercise

= Need 3 volunteers

= You will watch an emotion-evoking movie
= Won’t be filmed (this time)

= 1pt HW credit if you have Apple watch
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Who more expressive?

- A?
- B?
- C?

-
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Emotional Suppression Experiment (Gross 1998)

Watch

Suppress

-
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Considered two emotion regulation strategies

« Suppression: decreasing
behavior 0

— Expectation: relatively}
but not emotional expé

ongoing emotion-expressive

ould decrease emotional behavior,
eripheral physiological responses

+ Reappraisal: modifying the
decrease its impact

— Expectation:
emotion i

\,eaning of a situation so as to

. ififective at shutting down
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Consequences of suppression

= Expression
— Decreased negative emotion-expressive behavior

1 Disgust Behavior 2 Face Movement 3 Face Touching
3 - < T 2 T T T &0 T T T

— ~~ 50 - -

I I =

80 o0 ©

= 2 . =T I B o 40+

o o =

5 I 5 5

= I — B 30

=] i un

s 1t 415 o B 20l .

) - -

= = ? =

S e & 0} 4
0 I =g 1 1 1 (n]

Film Postfilm Film Postfilm Film Postfilm

o

4 Body Movement Blinks

RO

BBl Suppression

[] No Suppression

I

|
%]
i

Rating (change)
b4 o
T T
g
Frequency (change)
= I lll (o B T S« S o T e T S §

Film Postiilm Film Postfilm
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y.

Consequences of suppression

= Expression

— Decreased negative emotion-expressive behavior
= Experience

— No impact on self-reported emotion (still feel intense emotion)
= Brain

— No impact on insula and amygdala

— Recall these brain regions associated with emotion so suggests
still feel intense emotion
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y.

Consequences of suppression

Expression
— Decreased negative emotion-expressive behavior

Experience

— No impact on self-reported emotion (still feel intense emotion)
Brain

— No impact on insula and amygdala

Physiology

— Increase in skin conductance
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Consequences of suppression

= Increase in skin conductance with suppression
— Suggests suppression is effortful

Instructions (Anticipalory l"drlnli_i Film _{Suppression Pericdlj

E unite {chsoge)

1] 104 L2l

Time [anocaidi)

Gross (1993)

Adapted from James Gross 4
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y.

Consequences of suppression

= Expression
— Decreased negative emotion-expressive behavior

= Experience

— No impact on self-reported emotion (still feel intense emotion)
= Brain

— No impact on insula and amygdala
= Physiology

— Increase in skin conductance

= Cognitive costs,
— Less memory for material presented during regulation period
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Consequences of suppression

| Memory Performance
80+

=
ih

Percent Correct
=

o
tn

60+

Watch Suppress

Richards & Gross (2000)
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y.

Consequences of suppression

= Expression
— Decreased negative emotion-expressive behavior

= Experience
— No impact on self-reported emotion (still feel intense emotion)
= Brain
— No impact on insula and amygdala
= Physiology
— Increase in skin conductance
= Cognitive costs,
— Less memory for material presented during regulation period

= Social costs
— partner blood pressure and partner report of lesser rapport
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Correlates of suppression use

= Affectively, ind
have worse mo
negative emotir
those who use

pression frequently
ve emotion, more

f well-being than
quently

= Socially, suppr ited with less close

social relations |

sion use is

= In terms of phy
i diovascular disease

associated witl
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Two emotion regulation strategies

COGNITIVE
CHANGE

Appra

f ol \

Att®nti ReSpo [ REsPONSE
a € MODULATIO
Situati
on
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Consequences of reappraisal

i‘ CSCI 534(Affective Computing) — Lecture by Jonathan Gratch Adapted from James Gross 49



Consequences of reappraisal

nses
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Consequences of reappraisal

Attend — Reappraise

_C Pz .
I =)

Amplitude (uV)

0 500 1,000
Time (msec)

LPP is highly sensitive to the emotional
intensity of stimuli and is larger for both

pleasant and unpleasant than for neutral _ .
stimuli Hajcak & Nieuwenhuis (2006)
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Alternative: Event related potentials

Problem: Lots of stuff going on in our heads
* | want to make good decision

* When is this experiment ending?
* I’'m hungry?

« This experimenter is cute!

« Did I turn in my homework?




Alternative: Event related potentials

late positive potential (LPP) is LPP is highly
sensitive to the emotional intensity of stimuli and is

[ R‘t"_peﬁted larger for both pleasant and unpleasant than for
Stim . .
uius neutral stimuli
EVENT-RELATED POTENTIAL
- | LPP
Fl F2 /\ | /
VL-Z‘-:-UE.F:-.’?'\/-C- 400 | %00 500 800 900 1000 ms
*\ $10 J -
a " EPN |
.'.bTﬂ.fULUS TIME (msec)
ONSET
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y.

Idea: Transform HR using event-related potentials

= Told to just attend

= Told to reappraise
— Reinterpret image so does not evoke emotion

— e.d., a bloody crime scene could be seen as the place where a murder
investigation was finally solved
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Consequences of reappraisal

_g CPz _5 Attend — Reappraise
o
& ———
—l S 0
- = : +2
5 2 ]
(@] % 5
(- =
o =
= € 104 +7
7)) <

Attend
15 . | . . I
0 500 1,000 1,500 2.000 M . 15

Time (msec)

Hajcak & Nieuwenhuis (2006)
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Consequences of reappraisal
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Consequences of reappraisal
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Correlates of reappraisal

= Af
re er
m tion,
an 3€
wi ntly
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Correlates of reappraisal

ac

hips
an
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Correlates of reappraisal

« In aisal
us - of
ca
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Examples of Reappraisal in digital age

Strategy Family

Example Strategies

Situation Selection
(seeking / avoiding a situation that one expects
will give rise to desired / undesired emotions)

Situation Modification
(changing aspects of a situation in order to change
its emotional impact)

Attentional Deployment

(focusing on or away from emotion-eliciting
aspects of a situation in order to gain desired
emotion)

Non-digital examples (from Gross 1998, 2015) [21, 22]

Go to a movie. Avoid a mean co-worker.

Digital examples (reported by participants)

Get immersed in a comforting audio book from childhood.

Block out household and enjoy “me time” by watching Netflix on an iPad with
earphones.

Joining Friday-night drinks in Zoom (during lockdown).

Non-digital example [21, 22]

Convince a neighbour to tone down a loud party.

Digital examples (reported by participants)

Make a dreary shopping task fun by using Siri to help.

Resolve frustration at not going to the gym by watching an exercise video.

Non-digital example [21, 22]

Distract from a depressing work meeting by thinking about vacation plans.
Digital examples (reported by participants)

Check email to disengage from an unpleasant work situation.

Reduce anger by playing a quick phone game.

Smith et al CHI22
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Examples of Reappraisal in digital age

Cognitive Change Non-digital example [21, 22]
(reappraising a situation in order to alter its Compare one’s situation with that of a less fortunate person.
emotional impact) Digital examples (reported by participants)

Search for news about Covid-19 impacts on the economy.
Deep-dive Google searches to combat uncertainly around a particular event.

Response Modulation Non-digital examples [21, 22]
(altering an ongoing emotional response or Use of alcohol, deep-breathing, exercise or social sharing to change how one feels.
expression towards a more desired one) Digital examples (reported by participants)

Listen to music to soothe worries that cooking will not work out.
Prolonging a positive feeling about good news by messaging it to others.

Smith et al CHI22

62
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Can Affective Computing Help?

Should | What Make it so
regulate? strate% \
IDENTIFICATION » SELECTION » |IMPLEMENTATION
Lack awareness Lack knowledge, Lack ability
(poor maladaptive coping
interoception)
| .
SITUATION SITUATION ATIENTIONAL COGNITIVE RESPONSE /
SELECTION MODIFICATION DEPLOYMENT CHANGE MODULATION /
[ MONITORING *—J

T T~ ke

. Lack resources ATION
Supervise DDEL

] (overwhelmed)
execution

Why people need help?
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R
How, when and where )
should system provide P T Y
support? e N T
How? r;pe o

el

- Didactic: Give knowledge
— Reminders, recommendations

— Explanations to build cognitive understanding of how, why,
where, when specific strategies can be used

= Experiential: Guide an experience
— Real-time Biofeedback

— Game where get exposed to emotional experiences to
practice skills

— Subtle feedback to shift emotional state

Slovak et al. 22 —recommended reading
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7N
How, when and where )
should system provide e T
support? i
When/Where? e

L

= Offline:
— Emotion regulation training
— Reflection on tracked emotional data
— Hope this transfers to real world

= On the spot

— train emotion regulation strategies during naturally occurring
emotional situations (e.g. stressful events in daily life)

= Experiential learning sits in between

Slovak et al. 22 —recommended reading
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Virtual interactive interventions for reducing risky sex

(Miller et al., 2012)

Risky Cognitions - ﬁ:::ﬂfdrg:dural
Situation (including
intentions, r Reasoning
beliefs, ~ -» Strategies
self-efficacy,
) f‘ Virtual Re 1.Irl'f
- i al-life
T : Decision h Behavior
| [
i
: Real-life
Affect _Btas . environmental
o (based on previous emotional RatralAAs rist
experience of comparable - included °
—____”|real - and virtual —situations) :
virtually

Figure 5.1 SOLVE Conceptual Model for reducing sexual risk taking
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Virtual interactive interventions for reducing risky sex
(Miller et al., 2012)
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Virtual interactive interventions for reducing risky sex
(Miller et al., 2012)

Narrative Self-Regulatory Circuit

Generate Possible
Solutions; Develop
Plans to Optimize

. Goals; Take
Virtual Future Self Scaffolds Resources

Risk-Reduction / into Account
., ‘ o

v Make a
Decision; Possible
«*| Decision-Making
Process

L]

* . Act on Decision;
Enact Behavior

| rCIarify Interparsnnaf
Goals for Self
and Other

Interpret and
Make Inferences
for Affective Cues
of Salf and Other

Y
Read Affective Cues
for Self and Other

Participant’'s avatar, aged few years, helps user make decisions “because
your behavior effects me”
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Typical systeme (racant rayvjew)

on-the-spot
suggestions
e Cluster 3:
: Sp@lelC ER Reminder-recommenders and

system determines the strategies to use awareness systems
need for ER at particular /et S A
time—e.g. through HR, peperoeducation andior personal
EDA, respiration — then bl

: ) : Track and reflect
triggers intervention — & ?& © | on emotions of day
e.g. slow breaking o

exercise

auIl4o

On-the-spot

Cluster 1: Cluster 2:
Implicit on-the-spot support g . Bio-feedback games
Experiential
Assistive—often subconscious—inter-
ventions, which are supposed to be
available to users alongside other
activities. Rely on implicit target
components, such as haptic breathing
or heart rate representations.

Draw on experiential bio-feedback
interventions in games, with some
systems also adding didactic psycho-
education components inspired by
traditional psychotherapy (e.g., CBT).

Slovak et al. 22 —recommended reading
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Case study

Tesla driver smashes cars with pipe on Visit
California freeway

-
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Case study In the past year, have you witnessed in any of the

fallawinna artivitjes while driving:
Road rage reports in Los Angeles, Jan. 1-April 30

Fighting

L 6.2%

. Angeles is the No. 1 City in

Te

& America for Vehicle Violence.
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Case study

= Cars have advantages for emotion recognition
— Have power and space to carry hardware
— Person seated and (mostly) looking in same direction

Dashboard
Speed
Acceleration
Camera - Amount of Gas

Facial Expressions
Heart Rate —
Respiration Rate

Heart Rate Variability

- |k = L

RS 4 Stgering Wheql Navigation System

rl Eiect_rodgrmal Acthgty | ‘;—T Touch Interactions

Skin Temperature Voice

i P Hand Pressure - y —
,k Amount of Hand Contact ’ T _ |
Door handle = ’ > - :

Hand Pressure 2
Amount of Hand Contact

Hernandez et al 2014
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Case study

= Cars have advantages for emotion recognition

Have power and space to carry hardware
Person seated and (mostly) looking in same direction

- Emotion impacts variety of behavior

Aggressive driving: Anger +

Driving performance: mixed

Road element localization: Anger - slower to detect hazards
Reaction time: Anger +, Happy+

Risk perception: mixed

Risk taking: Anger+

Subjective Safety: mixed

Braun, Weber, Alt (2021) Affective automotive user interfaces: Review
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Emotional Models of driving performance

Dimensional models

DRIVING PE”FGRM Suggests moderate arousal
ANy may be best

Gl Road Rage

Challenges

Disengagement
Boredom

(Lew)

(Low) Skills (High)
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Triggers of emotion in cars

Driving Behavior,
Traffic

Environment

Interface

Near Accident

Own Performance
Personal Interaction
Time Constraints

Vehicle Performance

Negative Emotions

Positive Emotions

Braun et al. 2018a; Burns & Katovich 2003;
Jeon & Walker 2011; Mesken et al. 2007; Zepf et al. 2019

Braun et al. 2018a; Burns & Katovich 2003
Mesken et al. 2007; Wurhofer et al. 2015

Zepf et al. 2019

Braun et al. 2018a; Jeon & Walker 2011; Underwood et al. 1999
Braun et al. 2018a; Zepf et al. 2019

Jeon & Walker 2011

Burns & Katovich 2003; Jeon & Walker 2011

Braun et al. 2018a

Braun et al. 2018a; Zepf et al. 2019

Braun et al. 2018a

Braun et al. 2018a; Jeon & Walker 2011

Braun et al. 2018a; Zepf et al. 2019
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Regulation approaches

= Adaptive Music

— Play calming music = + driving behavior, but some habituation

= Where does this fit?

IDENTIFICATION » SELECTION =—— IMPLEMENTATION

A
SITUATION SITUATION ATTENTIONAL COGNITIVE RESPONSE
SELECTION MODIFICATION DEPLOYMENT CHANGE MODULATION

MONITORING < -

EN:tC')T.lC)N- REGULATION
PROCESS MODEL
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Regulation approaches
= Adaptive Mu3|c

= Ambient light

— Blue light lowers anger and blood pressure

- Empathetic Speech

— Matching voice arousal w/ driver can improve performance (Nass et al 2005)

Braun, Weber, Alt (2021) Affective automotive user interfaces: Review
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Regulation approaches

Warnings
— “Calm down...”

Relaxation techniques
Biofeedback

Temperature control

Braun, Weber, Alt (2021) Affective automotive user interfaces: Review
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Regulation approaches
- Biofeedback for deep breathing (Pareds et al 2018)

— Vibration patterns help people perform coordinated movements

Haptic System

o T

Inhale Hold Exhale Hold
Fhn Vil Fac wihratee,
R
()
! e
W
I, f; 5 5.3 .
Voice System
“ - Hold " - Hold
Breath In s Braath Out Mt

Fig. 2. Intervention design. Top row: Haptic system—car seat back-rest with 41 vibrotactile motors. Guidance patterns: Inhale
{swipe up) + Hold (no-vibration) + Exhale (swipe down} + Hold {no-vibration). Bottom row: Voice system—speaker. Guidance
pattern: "Breathe in" + Hold (Silence) + "Breathe out” + Hald (Silence).
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y.

Change the car

= Corrective headlights to help with emotion-induced loss of
peripheral vision

-  Communicative paint: Changing color of car to warn other
drivers to keep distance

-  Emotion-aware GPS
— Choose route to reduce stress (Pfeging et al 2014)
— Pick challenging backcountry route for driver in “adventurous” state
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y.

Summary

= Why do people regulate emotion?
— Hedonic
— Instrumental

= How do people regulate emotion?
— Gross Process model of emotion regulation

= How can affective computing help?

CSCI 534 (Affective Computing) — Lecture by Jonathan Gratch 81




Next time

- Enjoy long weekend

- Wednesday, guest lecture, Gale Lucas
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