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Innate behaviours

» Darwin
® [he Expression of Emotions in Man and Animal

® Emotions = innate response strategies to evolutionarily
Important situations

» Pavlovian conditioning
e Not for all responses

» Basic emotions

® |nnate, universal response categories

® |nnate behaviours in humans?
Hershberger, 1986
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Affective go / nogo task

Go

Nogo

Rewarded

Avoids loss

Guitart-Masip, Huys et al. 2012
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» Basic
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Models

» Basic + bias
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Models

» Basic + bias +
pt(QO
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Models

» Basic + bias + Pavlovian influence
pe(gols) ox Oi(s, go) + bras(go) + TV (s)

)
pt(nogo|s) x Q¢(s,nogo)
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Model comparison: overfitting? ‘
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Model comparison: overfitting?

Avoids loss
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Top-down control

» Behavioural inhibition vs inhibitory control
» raphe vs vmPFC?
e vmPFC activation when pruning is overriden.

® |nhibitory control of behavioural inhibition”?
e \Wardern et al. 2012 Nature
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Top-down control

Sehavioural inhibition vs inhibitory control
raphe vs vmPFC?
e vmPFC activation when pruning is overriden.
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A: Instrumental training
Mushrooms as instrumental stimuli

Outcome
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Pavlovian-Instrumental transfer

A: Instrumental training
Mushrooms as instrumental stimuli
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At group level PIT Is stronger in patieh
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Garbusow et al., 2016
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NAcc PIT In relapsers only
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PIT in at-risk young males

A

low-risk drinkers high-risk drinkers

I D
1 1

number of button presses
N

O_

2101 2 2101 2
Pavlovian CS value

Individual PIT effect [slope]

0.20 -

Cohens d =0.39 'I'
0.15 - J
0.10-
0.05-
0.00 -

low-risk high-risk
drinkers drinkers

Garbusow et al., submitted

Human emotions

SWC

Quentin Huys ‘



PIT in at-risk young males

A

low-risk drinkers

high-risk drinkers

D
1

number of button presses
NN

T T T T T

T T T

2 -1 0 1 2

Pavlovian CS value

B

0.20 -
Cohensd =0.39
)
o
O 0.15-
2,
3
5
0.10 -
=
T i
g i
§e) ]
S 0.05
©
=
0.00 -

low-risk high-risk
drinkers drinkers

Garbusow et al., submitted

Human emotions

SWC

Quentin Huys ‘



Addictive Pavlovian values

Flagel et al., 2011 Nature, Huys et al., 2014 Prog. Neurobiol.
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Addictive Pavlovian values
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Flagel et al., 2011 Nature
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Session

Session

a Sign-tracking d Goal-tracking
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Pavlovian state values: sign tracking £

Sign trackers
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Pavlovian state values: sign tracking

at risk for addiction
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Sign-tracking in humans?

Compound fractal/tone stimuli
deterministically associated with

E . t | P d \ ° @’\1 monetary outcomes
X ©)

perimental Paradig o

Pavlovian Conditioning +

n=129

Schad, ..., Huys (2017) in prep
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Sign-tracking in humans?

Compound fractal/tone stimuli
deterministically associated with
monetary outcomes
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STs only show BOLD RPE
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Pupil size accommodates in STs only

d

CS value effect on pupil size
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Pavlovian-lInstrumental Transfer

Schad, ..., Huys (2017) in prep
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\Q’ Stimulus control

Schad, ..., Huys (2017) in prep
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Pavlovian-lInstrumental Transfer
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Absent model?

Sign trackers Goal trackers
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(o}

Compound fractal/tone stimuli
deterministically associated with
monetary outcomes
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Goal-tracking signatures
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Double dissociation between ST and#(
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Innate behaviours

» Strong value-dependent responding exists in
humans

» These can be “overcome”
» They relate to addiction

» Individual variation relates to differences In
learning processes

» Are these emotions?
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lepcopys

Hirsch & Bolles 1980
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Facial expressions

Table 1
Single-Emotion Judgment Task: Percentage of Subjects Within
Each Culture Who Chose the Predicted Emotion

Ha o p| ness Nation  Happiness Surprise Sadness Fear Disgust Anger
Estonia 90 04 86 91 71 67
Germany 93 87 83 86 61 71
S d Greece 93 91 80 74 77 77
Hong Kong 92 91 91 84 65 73
adness Italy 97 92 81 8 89 72
Japan 90 94 87 65 60 67
Scotland 98 88 8 8 79 84
- Sumatra 69 78 91 70 70 70
Su rprise Turkey 87 90 % 16 74 719
United States 95 92 92 84 86 81
Fear
Table 2
Kappa Coefficients
Nation Single judgments Multiple judgments

Anger

Estonia 790 744

Germany 736 739

Greece .762 7189

. Hong Kong 763 718
DISQ ust Italy 800 783
Japan 693 678

Scotland 815 .809

Sumatra 657 541

Turkey 729 738

United States 835 607

Note. All figures are significant beyond .001.

Ekman et al., 1972 Pers. Proc. Indiv. Diff.
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Standard computational view

» Emotions as “complex actions”
® akin to Pavlovian reflexes

® computational models capture how expression
changes with experience

——7  WATCH WHAT |

CAN MAKE PAVLOV DO.
O AS SOON AS | pROOL, s,
HE'LL SMILE AND WRITE - - - -

IN HIS LITTLE Book. . \
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Computational approach

» Treat as “complex actions”
e Basic emotion view
® Action tendencies are important
® Most prominent approach
® [nflexibility -> Pavlovian account

p(CL; 3) X Q(CL, 3)
pla(c(s))) o< V(s)
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Facial expressions

1.0 1 happy neutral fear anger disgust sad
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% Faces in each category

Uhappiness Uneutral BOfear ®anger Bdisgust ®sadness

Widen et al., 2010, Lindquist et al., 2006 2014
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Free sorting in remote cultures

A

Dimension 2

Himba Free Sorting

Dimension 1

*Happy

*Neutral

®Sad
Disgust
Fear

* Anger

Dimension 2

American Free Sorting

o

o,
.0
s
e

a
<

®

g

¥
Dimension 1

X Happy

*Neutral

®Sad
Disgust
Fear

* Anger

Gendron et al., 2014
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Facial emotion recognition

Emotion

Happy

Surprise
Fear
“Disgust"\/
Anger
Sad

Intensity

Very Weak

Weak
“Medium’y”
Strong

Very Strong

0'.5 1.é5 S
(OO T T T
Mental
Stimulus Representations
Jack et al., 2012 PNAS
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Facial emotion recognition

Temporal Dynamics
R W Q we
Happy 7}’ i

Western Caucasian East Asian

Happy _ Surprise Fear Disgust  Anger Happy ‘

e | _- _'IIIIIIIIIIIIIIII-—III_ Surprise ¥ 8

=,

' 'lﬁ" ﬂ%, ﬂ%' Mo G

L~
L~

\ 10
EA
1.25s * p<0.05

Jack et al., 2012 PNAS
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Physiological correlates?

» Weak correlations
between experience,
facial expression &

physiology

Mauss et al., 2005; Cacioppo et al., 2010
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hysiological correlates?

» Weak correlations
between experience,
facial expression &

physiology

During During During
Film Viewing 1: Film Viewing 2: Film Viewing 3:
Continuous Continuous Continuous
Online Ratings Cued-Recall Ratings Cued-Recall Ratings
> > >
“Rate how much ... you “Rate how much ... you “Rate how much ... you
feel at each moment during felt as you first saw the felt as you first saw the
the film clip.” film clip.” film clip.”
Group:
1 Rate
— Amusement
— No rating
2 0 8
T Rate /'//.A \\\
— Amusement |/ 1
Rate // d\\ b -
T Amusement f \\a e o~
| Amusement h \e
5
6 AN
— Amusement h \8

Mauss et al., 2005; Cacioppo et al., 2010
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Physiological correlates?

(a) Amusement Experience (b) Sadness Experience
4

» Weak correlations
between experience,
facial expression &

physiology

Self-Reported Amusement
(0-8)

- N
Self-Reported Sadness
(0-8)

N

During During During
Film Viewing 1: Film Viewing 2: Film Viewing 3:
Continuous Continuous Continuous
Online Ratings Cued-Recall Ratings Cued-Recall Ratings
> > >
“Rate how much ... you “Rate how much ... you “Rate how much ... you
feel at each moment during felt as you first saw the felt as you first saw the
the film clip.” film clip.” film clip.”
Group:

1 Rate S
— Amusement i
— No rating .

2 0 8 5 Rate SN
[ | . Sadness | __ Amusement k it
T Rate //'A ~
— Amusement |/

Rate // \ b -
T Amusement  / \a Rate o~
| Amusement h \e
5 Rate F‘
— Amusement A

6 N

— Amusement h \8

Mauss et al., 2005; Cacioppo et al., 2010
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hysiological correlates?

(a) Amusement Experience (b) Sadness Experience

» Weak correlations
between experience,
facial expression &

Self-Reported Amusement
(0-8)

- N
Self-Reported Sadness
(0-8)

N

. (c) Amusement Behavior (d) Sadness Behavior
4 4
hysiolo :
g 3 2 3
2 £
& @&
8e?] g’
8 2
é 1 B 14
< (/2]
0 0
During During During
Film Viewing 1: Film Viewing 2: Film Viewing 3:
Continuous Continuous Continuous
Online Ratings Cued-Recall Ratings Cued-Recall Ratings
> > >
“Rate how much ... you “Rate how much ... you “Rate how much ... you
feel at each moment during felt as you first saw the felt as you first saw the
the film clip.” film clip.” film clip.”
Group:
1 Rate
— Amusement
— No rating
2 0 8
T Rate
— Amusement
Rate // h\
T Amusement f \a e o~
| Amusement h \e
5
6

/‘l'/ \"\
Amusement h \8

Mauss et al., 2005; Cacioppo et al., 2010
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hysiological correlates?

(a) Amusement Experience (b) Sadness Experience
4

H

w
.

» Weak correlations
between experience,
facial expression &

Self-Reported Amusement
(0-8)

- N
Self-Reported Sadness
(0-8)

N

. (c) Amusement Behavior (d) Sadness Behavior
4 4
hysiolo g :
g 3 2 3
2 £
£, 85,
e pe ]
2 2
=1 1 /N\\\—‘ 'S 1
E n
- - 0 0
During During During
Film Viewing 1: Film Viewing 2: Film Viewing 3: Physiology
Continuous Continuous Continuous (e) Cardiovascular Activation (f) Skin Conductance Level
. . . . 4
Online Ratings Cued-Recall Ratings Cued-Recall Ratings 05
> > >
0.3 ” 35 1
“Rate how much ... you “Rate how much ... you “Rate how much ... you ® 5
feel at each moment during felt as you first saw the felt as you first saw the g 01 £
the film clip.” film clip.” film clip.” ] o 3
Ni-0.1 §
Group: E 25
— -0.3
1 Rate
— Amusement 05 2
— No ratin ' . -
> g . 1 , (g) Somatic Activity 0 50 100 S;fgndszoo 250 300
15
T Rate 8 14
— Amusement i
Rate // N @ 05
N
m Amusement  / h \a Rate AN 0
L Amusement h \e
-0.5 ¢+
B .
— 0 50 100 150 200 250 300
_ Seconds
6 e\
- Amusement h \8

Mauss et al., 2005; Cacioppo et al., 2010
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amygdala a. insula
€0
&0
50 50
a0 7 a0
30 30
20 20
; i8N
0o
exp  per | exp | per exp | per | exp  per | exp | per
exp  per | exp | per exp | per | exp  per | exp | per
nger fear happy 5
o e no - APPY - anger disgust fear happy sad
&0
IOFC " PACC
50
50
40
40
30
30
20
20
10
nE = ol AEEN
0o ‘ 0 —
exp | per | exp | per exp | per | exp | per | exp | per e | oo | ep:| per: | en | pee | e | ver: | exo | per
- cisgust fear happy e anger disgust fear happy sad

Linquist et al., 2012 Behavioral and Brain Sciences
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Can specific emotions be decoded? &

B CLASSIFICATION ACCURACY

Anger 043 0.07 0.28 0.15 0.08

Disgust 0.03 . 0.08 0.08 0.06
Fear 0.02 0.04 . 0.06 0.03
Happy 0.00 0.07 0.23 . 0.11
Sad 0.00 0.07 0.20 0.09 .

Anger Disgust Fear Happy Sad
Classification based on brain

True class

Disgust

Anger

Cortex
B dAttention ,

T~._ Somatomotor

vAttention ;

\

l
p. f Visual
|\ ’,
.l‘v
Limbic
~<_ 7 Default
Frontoparietal
Basal Ganglia
dAttention o
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vAttention / . N\
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i " Default
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Fear

Fear
° g X y
- o o
FPN g 4 e <
® vis ’ B. A
[s) 1 P )
o VAN " SMN Be N Vis ©
e \ o Vi .
A ®vis * . B
g . .. - . ) ) . .
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. Cerebellum/Brainstem O Hippocampus

Visual PremotorR
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LBL . CMR

|
L8R | ML
\ /
Al
Thalamus
|
PFCL ParR i
PFCR A T~ Parl
Premotor L ‘L MotorR
‘II
| Motor
\ |
SsomL /' visR
som L vt
TemL TemR
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Lim . ~ SMN
. .
. y . L ]
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‘ Lim 1
o vis
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Lim @
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o .-

Wager et al., 2015 PLoS Comp Biol
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Is the amygdala necessary for fear? #

Patient AM Patient BG

1014 A
]
- A T ,
- T EJE e Non panickers
a . b : c : 2ol I 7l R " Penidkers
r 1 (2] [ 1
<1007 w1009 T T 100 e c % I %- A A A BG
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g g g 0 vV VIZIITRIINE Va4
0 = 0 ' = 0 N OO O ©TOR SO OO0 TS
& N o Qo & RS © SO =
S RIS IV S® e &P seEE0ELBE02EE38E
& N PR L N PR P N = X X c g ESOETEDE0®
Q > L R L Q" @ L L Q » = Q0 @© .= = O T X .2 0
N > s > s £ > © » Do ® S o N
P O T P e L P f = $cc N =SsL 20 ccu
P Sk ¢ K SRONVNNZQ2ZE=F , < T
& $ & =0 ANeg LS 0npd® 0O
v \s v © O 0 oW
o = > K4
o) Z
L
@

Panic symptom
Feinstein et al., 2012 Nat. Neurosci.; Khalsa et al., 2016 J. Neurosci.
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Interoceptive categories

» Discrete emotions as categorisations of internal
states

A Initial screen with blank bodies

Use the pictures below to indicate
the bodily sensations you
experience when you feel

SADNESS

For this body, please For this body, please
color the regions whose color the regions whose
activity becomes activity becomes weaker
stronger or faster or slower

CLICK HERE WHEN FINISHED

Nummenmaa et al., 2015 PNAS
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Anger
Disgust
Fear
Happiness
Neutral
Sadness
Surprise



Interoceptive classes?

words

stories

faces

movies

Anger Fear

T

Anger Fear

Fear

Fear

Disgust Happiness Sadness

Disgust Happiness Sadness

18

Disgust Happiness Sadness

Disgust Happiness Sadness

i1

Surprise

Surprise

Surprise

Neutral

Neutral

Neutral

Neutral

11944

Words

Stories

Movies

Faces

Jo

I“<

Surprise
Neutral

Love

Contempt

Pride |

Shame

Jo

<

Surprise
Neutral

Jo

<

Neutral

Jo

<

Surprise
Neutral

1
o
Z score

-1.5

Love

Joy
Surprise
Neutral

B o@ >
bl _ [5)
E = IS =
£°6

3

(&)

Neutral

[ Anger
| Fear
| Disgust
Joy

| Sadness
Surprise
Neutral

Stories Movies Faces

Nummenmaa et al., 2015 PNAS
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Appraisal effect

- no W

GONDUGTANGCE IN MIGROMHOS

S

SHORT-CIRCUITING OF THREAT 199

FIRST
OPERATION THIRD
1 SECOND
OPERATION OPERATION
— |

DENIAL

COMMENTARY
INTRODUCTION
:“‘ "\ HAIR FOURTH FIFTH
\ I \ TYING OPERATION OPERATION
’ \ l \ l\ Pl |
P TR
, \ I \ ] SILENT
! SILENTFILMY |
,‘ \ BAS LINE \ ’
. ! 1 I| 9 \ PJ \
el L e NN TN
[ ! \ DENIAL
N ng*;zﬁtzag*; AV WA N \ comuEnTary
.\ \ Vi ; RVAAY) \\/‘\ ASSN
ha /\' ‘ . / \J \ v
- \' \'\r/“l ) ‘\
D%:/' N \
ORI ENh"qu"iON ‘V‘\/‘-/ N\, DENIAL
\ \AORIENTATION
’ \“
J\”\/
NI N I I
d 5 10 15 20 25 30 35 40 45 50 955 60 65 70
onglRLTM TIME IN 15- SECOND INTERVALS

Emotions also strongly affect our thoughts

Lazarus & Alfert 1964
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Appraisal theories

Motivational relevance Motivational congruence
Coping: problem Agency - other
Coping: emotion Agency - self

Future expectancy

Lazarus, 1991
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Features of emotions - the “emotion taj

Physiological responses

Though%i//////////

Postural adaptation

~{ Emotion

Perception Action tendency
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Emotion regulation

Situations Aspects Meanings Responses

— EXperiential
m1 Emotion
m2 L = Response
m3 Tendencies
- Phy s10]0 g1 C
Situation Situation Attentional Cognitive Response
Selection = Modification Deployment Change Modulation
C [Reappraisal ] C [Suppression]
Antecedent-focused Response-focused
Emotion Regulation Emotion Regulation

Gross & John 2003 J Pers. Soc. Psychol.

Human emotions SWC Quentin Huys ‘




Emotion regulation habits

1
2.
3.
4
5.
6.
7
8
9
0

. I control my emotions by changing the way I think about the situation I'm in.

When I want to feel less negative emotion, I change the way I’m thinking about the situation.

When I want to feel more positive emotion, I change the way I’m thinking about the situation.

. When I want to feel more positive emotion (such as joy or amusement), I change what I’'m thinking about.
When I want to feel less negative emotion (such as sadness or anger), I change what I'm thinking about.
When I'm faced with a stressful situation, I make myself think about it in a way that helps me stay calm.

. I control my emotions by not expressing them.

. When I am feeling negative emotions, [ make sure not to express them.

. I keep my emotions to myself.

. When I am feeling positive emotions, I am careful not to express them.

[E—

Gross & John 2003 J Pers. Soc. Psychol.
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Emotion regulation habits

Reappraisal

. I control my emotions by changing the way I think about the situation I'm in.

When I want to feel less negative emotion, I change the way I’m thinking about the situation.

When I want to feel more positive emotion, I change the way I’m thinking about the situation.

. When I want to feel more positive emotion (such as joy or amusement), I change what I’'m thinking about.
. When I want to feel less negative emotion (such as sadness or anger), I change what I’'m thinking about.
When I'm faced with a stressful situation, I make myself think about it in a way that helps me stay calm.

[E—

. I control my emotions by not expressing them.

. When I am feeling negative emotions, [ make sure not to express them.
. I keep my emotions to myself.

. When I am feeling positive emotions, I am careful not to express them.

Gross & John 2003 J Pers. Soc. Psychol.
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Emotion regulation habits

. I control my emotions by changing the way I think about the situation I'm in.
. When I want to feel less negative emotion, I change the way I’m thinking about the situation.

When I want to feel more positive emotion, I change the way I’m thinking about the situation.

. When I want to feel more positive emotion (such as joy or amusement), I change what I’'m thinking about.
. When I want to feel less negative emotion (such as sadness or anger), I change what I’'m thinking about.
When I'm faced with a stressful situation, I make myself think about it in a way that helps me stay calm.

[E—

Suppression|Reappraisal

. I control my emotions by not expressing them.

. When I am feeling negative emotions, [ make sure not to express them.
. I keep my emotions to myself.

. When I am feeling positive emotions, I am careful not to express them.

Gross & John 2003 J Pers. Soc. Psychol.
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Emotion regulation habits

. I control my emotions by changing the way I think about the situation I'm in.

. When I want to feel less negative emotion, I change the way I’m thinking about the situation.

When I want to feel more positive emotion, I change the way I’m thinking about the situation.

. When I want to feel more positive emotion (such as joy or amusement), I change what I’'m thinking about.
. When I want to feel less negative emotion (such as sadness or anger), I change what I’'m thinking about.
When I'm faced with a stressful situation, I make myself think about it in a way that helps me stay calm.

. I control my emotions by not expressing them.

. When I am feeling negative emotions, [ make sure not to express them.

. I keep my emotions to myself.

. When I am feeling positive emotions, I am careful not to express them.

[E—

Suppression|Reappraisal

Longer Term Implications of Reappraisal and Suppression for
Well-Being (Study 5)

Emotion regulation strategy

Reappraisal Suppressior

Depression”

BDI —.23% 25%

CES-D —.25% 23%

Zung —.29% 27%
Life satisfaction™ 30% — 34%
Self-esteem® 30% — 39%
Optimism® 25% —.25%
Well-being"

Environmental mastery A1* —.23%

Autonomy 29% —22%

Personal growth 27 —.28%

Purpose in life 25% —.34%

Self-acceptance 35% —.38%*

Positive relations with others 23% —46*

Gross & John 2003 J Pers. Soc. Psychol.
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Emotion regulation habits

. I control my emotions by changing the way I think about the situation I'm in.

. When I want to feel less negative emotion, I change the way I’m thinking about the situation.

When I want to feel more positive emotion, I change the way I’m thinking about the situation.

. When I want to feel more positive emotion (such as joy or amusement), I change what I’'m thinking about.
. When I want to feel less negative emotion (such as sadness or anger), I change what I’'m thinking about.

. When I'm faced with a stressful situation, I make myself think about it in a way that helps me stay calm.

. I control my emotions by not expressing them.

. When I am feeling negative emotions, [ make sure not to express them.

. I keep my emotions to myself.

. When I am feeling positive emotions, I am careful not to express them.

Suppression|Reappraisal

Longer Term Implications of Reappraisal and Suppression for
Well-Being (Study 5)

Emotion regulation strategy Big Five personality dimensions”
Neuroticism —.20% 03
Reappraisal Suppressior Extraversion A1% —41%
Depression® Openness 5% —.18*
BDI e 5 Agreegblqness 14* —.11%*
CES-D — D5 3% Conscientiousness 3% —.14*
Zung —.29% 27%
Life satisfaction™ 30% — 34%
Self-esteem® 30% — 39%
Optimism® 25% —.25%
Well-being"
Environmental mastery A1* —.23%
Autonomy 29% —22%
Personal growth 27 —.28%
Purpose in life 25% —.34%
Self-acceptance 35% —.38%*
Positive relations with others 23% — 46%

Gross & John 2003 J Pers. Soc. Psychol.
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Habitual ER strategy

» Habitual suppression vs reappraisal - alters
amygdala reactivity to aversive |APS images

SLEA from correlation with
ADS/Depression (fig. 1) o

Reappraisal Group Suppression Group
cue blank picture cue blank picture
2+ M Rl |

0.2 - 0.2 -
/pos.
. @ 0.15 - /neg. 0.15 -
—_
g % 0.1 fneut. 0.1 -
©
S O
C
g QEJ 0.05 0.05
G_') ; O | ' et ] : _-r’,""‘llh_u_‘:\ ~ i 0 1 " A
..(T) c Hﬁ“‘h‘ l l . __."'-;rll’ [ \ I_q_l%_ "'{r.“' "»ﬁ _;c-_ I'JI'_';._P"’ i o
- O S N'-.'/ 11
N 0.05- T -0.05 - ' o4
Expect. Present. Expect. Present.
017y 3 5 7 9 11 13 15 017y 3 5 7 9 11 13 15
time (scans) time (scans)

Abler et al., 2010
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Watch your thoughts

Watch your thoughts, for they become words. R

Watch your words, for they become actions.

Watch your actions, for they become habits.

Watch your habits, for they become your character.
.‘Watoh your character, for it becomes your destiny. 4
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Computational approach

» Treat as “complex actions”
e Basic emotion view
® Action tendencies are important
® Most prominent approach
® [nflexibility -> Pavlovian account

p(CL; 3) X Q(CL, 3)
pla(c(s))) o< V(s)
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Computational approach

» Treat as “complex actions”
® Basic emotion view
e Action tendencies are Impg
e [ost prominent apps
o |nflexibility ->J

p(a; s

pla(c(s)))
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Goal-directed decision making

e Fach move: 30 odd options
e 3()407

¢ | egal boards ~10123

e Can’t just do full tree search.

/ l—
al / >
.
)L
ol 02 0/ y
7\ ,""”'.\“ / \\\‘\
'1|/ 1’ 'll" 1" I \a2 l l
ol 02 ol 02 ol o2 ol 02 0 02 01 ol ol o2 ol 02
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Metareasoning

» Resource constral

» Optimally deployir

Nts INdu
g resou

CES

...............

...............

,,,,,,,,,,,,,,,,

Huys and Renz, 2017 Biol. Psych.
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Metareasoning

» Resource constral

» Optimally deployir

Nts INdu
g resou

ce further problem

CES

Q(s,a) = Z T(s'|s,a)[R(s",a,s)+V(s)]

:b’

Q(b,c) =) T(U[b,c)[R(Y,c,b) + V(b))

» Entirely intractable

» Approximations are mandatory

Human emotions

SWC
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Studying metareasoning

3 moves to go

Human emotions SWC Quentin Huys



Studying metareasoning

A tree search task
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Studying metareasoning

A tree search task
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Studying metareasoning

corr=-0.3 p=0.037

16

14}

12}

Brooding
rumination

1 W

8| ) -

6l ) T

fl0.5 0 Oi5 1
Pruning

Lally et al., 2018, J. Neurosci; Huys et al., in prep.
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Studying metareasoning

e

-100 -20

Pruning /

+20 -20

/N /

-20 -100 -100 -20
+20 -20 -100 -140 -60

14}

12}

10 ° o ®eo o o
° °

Brooding
rumination

of @ @

5 0 0.5 1

Pruning

Lally et al., 2018, J. Neurosci; Huys et al., in prep.
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Emotions

» Basic emotions

® |nnate response strategies to evolutionarily important
situations

® [all some critical tests
» Appraisal theories

® Humans vary hugely in emotional responses
® Depends on interpretation

® Reappraisal, emotion regulation

® [riggers... basic emotion

» Constructionist theories
» Decision-making: metareasoning
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Emotions

» Basic emotions

® |nnate response strategies to evolutionarily important
situations

® [all some critical tests
» Appraisal theories

® Humans vary hugely in emotional responses
Depends on interpretation
Reappraisal, emotion regulation
Triggers... basic emotion

» Constructionist theories a
» Decision-making: metareasoning L
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Emotions

» Basic emotions

® |nnate response strategies to evolutionarily important
situations

® [all some critical tests
» Appraisal theories

® Humans vary hugely in emotional responses
® Depends on interpretation

® Reappraisal, emotion regulation

® [riggers... basic emotion

» Constructionist theories
» Decision-making: metareasoning

Human emotions SWC Quentin Huys



Outline

> |r
» A

e emotions

nate behaviours in h

Pavlovia

® [heories of emotions
» Disorders of emotion

h

UMmans

responses”?
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DSM IV Major Depressive Disorder

» depressed mood

» anhedonia

» hypersomnia / insomnia

» weight gain / weight loss

» psychomotor retardataion

» fatigue

» guilt / worthlessness / helplessness

» indecisiveness, concentration difficulties
» suicidality

» duration & impairment
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TABLE 1. Sensitivity, Specificity, OR, PPV and NPV of Alternative Symptom Criteria for Major
Depressive Disorder (N = 1523)°

Symptom Sensitivity % Specificity % OR PPV % NPV %
Depressed mood 92.9 82.4 61.2 86.3 90.6
Diminished interest/pleasure 80.6 87.8 29.7 88.7 79.1

McGlinchey et al., 2006
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TABLE 1. Sensitivity, Specificity, OR, PPV and NPV of Alternative Symptom Criteria for Major

Depressive Disorder (N = 1523)°

Symptom Sensitivity % Specificity % OR PPV % NPV %
Depressed mood 92.9 82.4 61.2 86.3 90.6
Loss of energy or diminished drive 97.6 55.3 50.1 72.3 95.0

Loss of energy 87.2 68.4 14.8 76.8 81.8

Diminished drive 88.2 69.9 17.3 77.8 83.2
Diminished interest/pleasure or diminished 94.2 66.4 32.2 77.0 90.6

drive
Diminished interest/pleasure 80.6 87.8 29.7 88.7 79.1
McGlinchey et al., 2006
Human emotions SWC Quentin Huys ‘



5 out of 97

Table 5
Prevalences of lifetime interference, help seeking, and use of medication for minor depression and major depression

Interference” Saw MD* Saw other® Took medication” Any of the four

% (S.E) % (S.E) %o (S.E) %o (S.E) %o (S.E) (n)
Minor depression 18.1 (1.1) 24.5 (1.3) 12.1 (1.0) 100 (0.9) 42.0 (1.5) (810)
Major depression 5-6  29.7°  (1.4) 27.8 (1.4) 180°  (12) 15.8° (1.1) 497°  (1.5) (664)
Major depression 7-9 523"  (1.7) 353" (1.6) 215" (14) 20.3° (1.4) 682"  (1.6) (606)

Average (mean) number of 30-day work loss and work cutback days associated with 12-month minor depression and major depression

Employed Homemakers

Work loss Work cutback Work loss Work cutback

days days days days

X (S.E) X (S.E) (n) X (S.E. X (S.E) (n)
Minor depression 0.17 (0.11) 0.79 (0.23) (242) 0.10 (0.10) 1.15 (0.78) (40)
Major depression 5—6 0.17 (0.04) 0.99 (0.20) (227) 0.36 (0.35) 1.20 (0.46) (30)

Major depression 7-9 0.48° (0.13) 2.75° (0.34) (222) 1.70° (0.59) 427" (1.08) (49)

Kessler et al., 1997
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Unad]usted Ad]usted

Psychiatric Attributable Attributable

Disorder Risk Risk
Dysthymia 0.050 0.077
Panic disorder 0.039 0.007
Somatization 0.017 0.006
Alcohol abuse 0.057 0.020
Other drug abuse 0.030 0.000
Obsessive-compulsive disorder 0.049 0.011
Schizophrenia 0.040 0.013
Depressive symptoms 0.581 0.553

Horwath et al., 1992 - ECA

lacoviello et al., 2010
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Table 3

- d Unadjusted Frequency of Symptom Presentation in the Prodromal and
- f J fi_!‘St-rQﬂSet Ma]or pressmnat Wﬂ!ﬁeif_"?iji e Residual Phases (N = 331 Episodes)
o Unadjusted  Adjusted
Pls));;:::?i::c Attrkt)i:'t(able Attanit;It(able Prodromal Residual
Dysthymia 0.050 0.075 Symptom frequency frequency
Panic disorder 0.039 0.007 Depressed mood 95 79
Somatization 0.017 0.006 Decreased appetite 42 40
Alcohol abuse 0.057 0.020 Weight loss 13 12
Other drug abuse 0.030 0.000 Increased appetite 10 12
Obsessive-compulsive disorder 0.049 0.011 Weight gain 20 17
Schizophrenia 0.040 0.013 Initial insomnia 29 30
Depressive symptoms 0.581 0.553 Middle ms_omma 13 10
Early waking 11 14
Hypersomnia 23 22
Horwath et al., 1992 - ECA s s
Decreased interest or pleasure 82 75
Self-blame 51 55
Decreased concentration 78 75
Indecision 6 8
Suicidality 6 5
Psychomotor agitation 6 5
Psychomotor retardation 10 7
Crying more frequently 34 31
Inability to cry 4 2
Hopelessness 195 201
Worrying/Brooding 104 118
Decreased self-esteem 195 199
Irritability 85 72
Dependency 45 46
Self-pity 24 28
Somatic complaints 5 -
Decreased effectiveness 38 37
Helplessness 35 28
Decreased initiation of voluntary
responses 19 23

lacoviello et al., 2010
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~for First-Onset Major Depression at Wave Il
Unadjusted  Adjusted
Psychiatric Attributable Attributable
Disorder Risk Risk
Dysthymia 0.050 0.077
Panic disorder 0.039 0.007
Somatization 0.017 0.006
Alcohol abuse 0.057 0.020
Other drug abuse 0.030 0.000
Obsessive-compulsive disorder 0.049 0.011
Schizophrenia 0.040 0.013
Depressive symptoms 0.581 0.553

Horwath et al.,

1992 - ECA

£
8
a,
=
>
n
[
S
53
© | |
g Diagnostic
a Threshold
Pathological | ~ / S N
Process > ! . !
Underlying the . Core Symptoms Remain I_’
Depression i : >
Prodromal Residual
Symptoms Symptoms

Time

Table 3

Frequency of Symptom Presentation in the Prodromal and

Residual Phases (N = 331 Episodes)

Prodromal Residual
Symptom frequency frequency

Depressed mood 95 79
Decreased appetite 42 40
Weight loss 13 12
Increased appetite 10 12
Weight gain 20 17
Initial insomnia 29 30
Middle insomnia 13 10
Early waking 11 14
Hypersomnia 23 22
Decreased energy 38 35
Decreased interest or pleasure 82 75
Self-blame 51 55
Decreased concentration 78 75
Indecision 6 8
Suicidality 6 5
Psychomotor agitation 6 5
Psychomotor retardation 10 7
Crying more frequently 34 31
Inability to cry 4 2
Hopelessness 195 201
Worrying/Brooding 104 118
Decreased self-esteem 195 199
Irritability 85 72
Dependency 45 46
Self-pity 24 28
Somatic complaints 5 -
Decreased effectiveness 38 37
Helplessness 35 28
Decreased initiation of voluntary

responses 19 23

lacoviello et al., 2010
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External causes

» LOss events
» Severe stress
» Chronic stress |
» Social defeat

(@)

Risk of Major Depression /
Odds Ratio for Depressive Onset
Given at Least One Stressful Life Event

—@— Risk of onset of depression

» Maternal depression

==M== Odds ratio for depression given
0 at least one stressful life event

0 10 20 30 40
Number of Previous Depressive Episodes

Kendler et al., 2000

» But; 30% acausal

Kendler et al., 1999,2000, Gotlib et al., 2010
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Latent cause model

MDD MDD

) ) )
anhedonia anhedonia anhedonia
_J _J _J
) ) )
sadness sadness sadness
_J _J _J
) ) )
tiredness tiredness tiredness
Y, Y, Y,
) ) )
hopelessness hopelessness hopelessness
_J _J _J
) ) )
concentration concentration concentration
_J _J _J
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Symptom network model

Human emotions SWC Quentin Huys



Symptom network model

anhedonia anhedonia anhedonia

sadness sadness sadness

Y (C Y (C Y (C ) ()
— ) U U

tired tired ] tired
hopeless hopeless hopeless
concentration concentration concentration
>
Time
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Depression as stable dynamic states#

normal

Far from transition

depressed

~ : : :
i) WMAWM“ ”MI
C
o
s | X, X, |
C
]
s [ .
()] O [ X3a
E 0 time 200
variance autocorrelation
0.6
I 8
= 9 o
o < og
wn = % [o]
x 00
AR(1)=0.
0 0'50 5 o 3? 5
X X X X . .
1 2 3 4 . X (t) /71
correlation
| within-valence between-valence J

o)

O

emotion strength

Q)

SD

Close to transition

normal

depressed
" e X, X, |
MW
0 time 200
variance autocorrelation H
1< ®
< S5
X
0_% ¢ AR(1)=0.7: i
X X X X . .
1 2 3 4 ' X1(t)/z
correlation

within-valence

between-valence
5

-

autocorrelation
(AR(1))

variance

Negative emotions in
general population

Positive emotions in
depressed patients

~

0.3

A - [B
- - ° *
- - - . -
-
0.25
1.1 c
« D
*
b
aa
a
. : 0.8 : :
low medium high low medium high

tertiles of change in follow-
up course of depression

tertiles of change in follow-

up course of recovery

content cheerful

— sad

- = - anxious

J

Van de Leemput et al., 2014 PNAS
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Van Borkulo et al., 2017 JAMA Psych.
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Emotional granularity

Low Emodiversity High Emodiversity

1
o e
Y ¢ °
a 05 :
Surprised ¢
Aroused 0 o
Angry Interested
Nervous Enthusiastic ¢ .
Di inted H p 03 Y ' * : aler:neis . 8 amusement 8 aw?t 4
184 ointe a contentmen joy gratitude
PP Sad Satisfied ' o Shbw S
-1 i i @ fear @ disgust @ quilt
-1 0.5 0 0.5 1 @ shame @ contempt @ anxiety
Sluggish Relaxed
Sleepy Calm Subject 18
uiet
till
b
Emodiversity
1
b . s
-doctors visits
0.5 ] .
Surprised Aroused . . -doctors costs to social sec
Nervous Angry Interested Happy . . *% o ; .
Disappointed Sad Satisfied 0 N 'd ayS N hOSpltal
Sluggish Still Rela}x:d i ]
leepy Quie -medication costs
-0.5 |
-1
-1 0.|5 0 0.5 1
Subject 6

FeldmanBarrett 2004 J. Pers. Soc. Psychol.; Quoidbach et al., 2014 J. Exp. Psychol. Gen
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Animal models of depression

» Learned helplessness

e Uncontrollable shocks
® [scape

» Chronic mild stress

® (Chronic bother
® SUucCrose preference

{ \
: Master
rrrrrr
\ \_! J
{ N\
Control
\ ! J

Maier & Seligmann 1967; Willner et al., 1982
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Reward expectation

1750 ms | correctl! l
You won

5 cents

W High BDI

30 -
}( O short? O Low BDI
[ long? 25 4

>

)
100 S
ms
@ 7 E- .20
@ 15
500 ms %
"4 g 10 4
o
h
500 ms & £8:7
V4
D ] 1
Long = rich: Long correct:  75% rewarded Block Block2 Block3
g= " Short correct: 30% rewarded
: Long correct:  30% rewarded
hort = rich:
Sho Ic Short correct: 75% rewarded

Pizzagalli et al., 2005
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Learning or sensitivity?

Qi(a,s) = Qi_1(a,s) +e(ry — 9Qi—_1(a, s))

Kapur and Mann 1992, Muscat et al. 1992, Papp et al. 1994, Willner
et al. 1997, Dunlop and Nemeroff 2007, Gershon et al. 2007,
Martin-Soelch 2009

Human emotions SWC Quentin Huys ‘



Learning or sensitivity?

Qi(a,s) = Qi_1(a,s) +e(ry — 9Qi—_1(a, s))

A B
early reward

aligl

late no reward
Ms He
-0 - 0 1 2
t(s)

stimulusd reward-T t (S)

Montague et al. 1996, Schultz et al. 1997

Kapur and Mann 1992, Muscat et al. 1992, Papp et al. 1994, Willner
et al. 1997, Dunlop and Nemeroff 2007, Gershon et al. 2007,
Martin-Soelch 2009

Human emotions SWC Quentin Huys ‘



Learning or sensitivity?

Qi(a,s) = Qi_1(a,s) +e(ry — 9Qr—_1(a, s))

A B
early reward

aligl

late no reward
Ms He
-0 - 0 1 2
t(s)

stimulusd reward-T t (S)

Montague et al. 1996, Schultz et al. 1997

Kapur and Mann 1992, Muscat et al. 1992, Papp et al. 1994, Willner
et al. 1997, Dunlop and Nemeroff 2007, Gershon et al. 2007,
Martin-Soelch 2009
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Learning or sensitivity?

A B
early reward

aligl

late ho reward
Ms He
-0 - 0 1 2
t(s)

stimulusd reward-T t (S)

Montague et al. 1996, Schultz et al. 1997

Kapur and Mann 1992, Muscat et al. 1992, Papp et al. 1994, Willner
et al. 1997, Dunlop and Nemeroff 2007, Gershon et al. 2007,
Martin-Soelch 2009
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Modelling: first get the task

1750 ms | correctl! l

You won
5 cents

1
1 short? aAi|St) = —
@ }( O long? platlst) 1 + exp [—Wr(ay, sz) — Welag, st))]

100 ms
@ /
500 ms
t)

¢ Wie(at, st) = yZ(ag, st)+¢ Qelag, s)+(1—8) Qelag, s
S 500 ms / \ /V
Instruction Reward/bias component
A Across all datasets B

Belief | | | | ) 1l
Action | 1 = 0.5¢
Punishment | 8 Or

Stimulus-Action | | | | ] —05/"¢ | & | | | |

0 200 400 600 05 06 07 08 09 1

log Bayes factor Fraction correct

compared to model 'Belief’

Huys et al., 2013
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Learning or sensitivity?

Huys et al., 2013
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Learning or sensitivity?

» Correlation of anhedonia
IS with reward sensitivity,
not learning rate

Multiple weighted regression

Linear coefficient
[Arbitrary Units]

Anhedonic Depression

-

4}

Reward sensitivity log P Learning rate log(€/(1-€))

Huys et al., 2013
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Learning or sensitivity?

b Correlahon of anhedonia

not learning rate
» But: correlations

IS with reward Sen8|t|V|ty,

Multiple weighted regression

Linear coefficient
[Arbitrary Units]

Anhedonic Depression

-

I |
EN N o \V) S ()

Reward sensitivity log P Learn

ing rate log(E/(1-€))

Huys et al., 2013
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Learning or sensitivity?

» Correlation of anhedonia |
IS with reward sen8|t|V|ty, . '
not learning rate i |

4 3ut. correlations L ——

» Fit, generate surrogate £ |

data, examine Reward sensiiviy log p _ Leaming rate 1og(€/(1-€)
correlations - has the

model really captured

something about the

data”?

Huys et al., 2013
Quentin Huys ‘
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Learning or sensitivity?

4 Correlahon of anhedonia
IS with reward sensr[lwty, | |
not learning rate

» But: correlations

» Fit, generate surrogate |
data, examine Reward sensiiviy log p _ Leaming rate 1og(€/(1-€)
correlations - has the

model really captured i R
something about the | —Jemnane: |
data”

[Arbitrary Units]

-

I |
EN N o \V) S ()

Linear coefficient

Multiple weighted regression

nnﬂMﬂ.:

0 0.2 0.4 0.6 0.8 1
p value

Huys et al., 2013
Quentin Huys ‘
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Learning or sensitivity?

» Correlation of anhedonia |
IS with reward Sen8|t|V|ty, s o '
not learning rate i |

) 3ut. correlations T ——

» Fit, generate surrogate 7 |
data, examine " ewsrdsanstviy log p_Laaming oo ool
correlations - has the
model really captured i
something about the | Jloemngraoe |
data?

» Not that they can't |
learn, but don’t care. Lbhea 111 M L

Huys et al., 2013
Quentin Huys ‘
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No primary impairment

» diminished interest or pleasure in response to stimuli that
were previously perceived as rewarding

» What is “stimuli”?

® sucrose preference test
e standard animal assessment of anhedonia, Willner 1997
e Dichter et al., 2010
e no difference between MDD & HC
® o effect of psychotherapy (BA)
e (Olfaction (Klepce et al., 2010)
® Pain (e.g. Baer et al., 2005)

Summated relative hedonic estimates over all odours
10 -

8
6
4 4

L .

1
Testing Sessions

[VARU]
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No primary impairment

» diminished interest or pleasure in response to stimuli that
were previously perceived as rewarding

» What is “stimuli”?
® sucrose preference test
e standard animal assessment of anhedonia, Willner 1997
e Dichter et al., 2010
e no difference between MDD & HC
® o effect of psychotherapy (BA)
e (Olfaction (Klepce et al., 2010)
® Pain (e.g. Baer et al., 2005)

Summated relative hedonic estimates over all odours
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No primary impairment

» diminished interest or pleasure in response to stimuli that
were previously perceived as rewarding

» What is “stimuli”?

® sucrose preference test
e standard animal assessment of anhedonia, Willner 1997
e Dichter et al., 2010
e no difference between MDD & HC
® o effect of psychotherapy (BA)
e (Olfaction (Klepce et al., 2010)
® Pain (e.g. Baer et al., 2005)

Summated relative hedonic estimates over all odours
10 -

8
6
4 4

L .

1
Testing Sessions

[VARU]
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Or is there?

» Reduced “emotional” responses to more
complex “affective” stimuli

Bylsma et al., 2008
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Or is there?

» Reduced “emotional” responses to more
complex “affective” stimuli

Reactivity

Citation Year MDD Ctrl -3.00 -200 -1.00 0.00 1.00 2.00 3.00
Positive Emotional Greden 1986 63 37

Sigmon 1992 20 20 —_:L

Sloan 1997 24 23 —_—

Allen 1999 14 14 &

Henriques 2000 18 15 ®

Gehricke 2000 11 11 ol

Sloan 2001 20 20 »

Rottenberg 2002 72 32 —O—l-

Tsai 2003 12 10 -

Kaviani 2004 22 22

Dunn 2004 25 25 I

Dichter 2004 17 16 .

Rottenberg 2005 19 22

Forbes 2005 38 38 _—.:

375 305 d=-530 p<.0001 '

PER (14)

Bylsma et al., 2008

Bylsma et al., 2008
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Dysfunctional attitudes

" —
- ~ . ‘). .
‘;1 ) Y;-‘ . K ' . > S
. + » ) ' . b o] I ' T
R : i j E é) o) « [ a8 :
y ’ R PR~ 2 B s g g E
{8 g : 9 Iz |9 glgyg Gl »]0
. s bE R < = 7 E Hl &=
N ATTITUDES . g Ej‘ .(_5‘ 7] E 1 Q ; O %) Fﬁ g
‘ ; Bl 1y |m a ATTITUDES B4 ml om |
. > 2] g E g E N N . E S B g gl ela
R . 1 g : .
s . [ N ] 4] /. Qo o .
bgEE E]lE | | 21B|8 515|538
o i Vo S QO T} [ B R i = ol .0 E H 8
, - - e |ERIREE ER BlRR (BlEIE|E
. ‘. . ] - \ i z .
) LEEMEHBER, ANSWER EACH STATEMEN'I’ ACCORDING TO THE i . - : "
WAY 'YOU THINK MOST OF 'I'IME. ‘ . L 4 . If I do not do as well as other people, it .
: 1 iﬁ - means I am an inferior human belng.
- ‘ ‘ I N 10. If I fail at.my work then I am a failure °
1. It is d:.fficult to be, happy unless one is good ., . 1. Co as a person. N .
looking, intelllgent, rich and creative. B S| ) _ i
~ 7 ! ‘ “ . 1 . x ] ‘ T — 11. 'If you cannot do something ";ell there is
A Rappmess is n}ore a matter of my attjtude . ’ N T ' little point in d°in<ﬁ it at all.
. towards myselflthan the way other people ' . g - - '
feel about me. o . o ’ _ ) ‘ , ;
: 1. S e ] _ 12. Making mistakes is fine because I can learn
- » . - L _ s from them. C )
4 3 People will probably think less of,‘ me if - A ERU I U A B B , . ' -
.I make a m.1. . ) .
e stake B . . . . ' N - {.13. If someone disagrees with me, At proba.bly N
- . : i S L indicates he does not liké me. : : .
+ - . - .
! ; .
4. If I do nbt do well all the ta.me, people . R ; o - . :
will not re9pect me. - | AR l - : 14. If I fail partly, it is as bad as being a ,
' - ; T .0 1. complete failure. . ‘ b o
B . . A T : . (F . ~ 1] -
| 5. Taking even a small risk is foolish because o S : - . ' , .
the 1033 13 likely to be a diSaster. E ! ‘ - . 15. .If other people know what you are really like, ’ -
. i S ; 4 . , . * 1 » - they will think less of you. 17
- - -7 R A, & - T ’ ) C . :
6. It is possible to -gain another person's respect | ‘ | SRR I o . ' : ‘ .
‘ ‘withcut being -egpecielly talented at anything. - . ) 16. I am nothing if a person I love - doesn t love . . e
" M . ] o . . . Lo .. B _ _ me. R . . .
‘ : ) . . - . ) J I . . ) Y
7.1 cennot be he R A g i o '
. 7o me ppy unless most people < know S . ‘ . . 17. One can get pleasure from an activity ™ R Y g N .
Wimi . S o o R N IR I A | - : regardless of the end r."esult. I . . DM I —1
8. If a person esks foz' help. it :I.s a e:lqn of 5 18. People should heve a reasonable likelihood of o ..
_ weakness. : ) ; . N B - ’ - success before undertakiag anythmq. : o NN E
N ) i " - I8 H ' ] . -y . . N - w2 ) L o ‘. l

Weissman and Beck 1978
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Sticky aversive info

Affective feature Overtraining
unit activity + increased
feedback +

Orginal  decreased
network  inhibition

R L]
unit L
activity "T

2001 SO0 £00 B00 000 200 400 $00 $00 §0od

Epochs (time)
e Negative
— Positive
Predicted =
amygdala .x
system .,
BOLD

responseé ‘1 2314567812345678
Simulated fMRI scans

derived by convolving affective

feature umt activity with a

hemodynamic response function.

fMRI scans, spaced 4 seconds

apart, are on the X axis.

Stimulus
Affective features  Nonaffective

(ohe) Feature

Feature
Identification

Task Decisi
Information e
& Dulput
System

Identification |

R

Siegle et al., 1999, 2002
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Sticky aversive info

Affective feature Overtraining
unit activity + increased
feedback +
Original  decreased
network  inhibition
k]
unit o

activity '”;"

2001 SO0 £00 B00 000 200 400 $00 $00 §0od

Epochs (hme)
e Negative
— Positive
. Predicted
amygdala .x
system .,
BOLD
responseé ‘1 2314567812345678

Simulated fMRI scans

derived by convolving affective
feature umt activity with a
hemodynamic response function.
fMRI scans, spaced 4 seconds
apart, are on the X axis.

Affective
Feature
Identification

Stimulus

features  Nonaffective ]
Feature /
dentification |

R

Task : g
Information Decision
& Output
System

0.35
0.3
0.25
0.2
0.15
0.1
0.05
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Control Subjects

/

F |
2 4
Valence
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G 8
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Siegle et al., 1999, 2002
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Sticky aversive info

Affective feature Overtraining
unit activity + increased
feedback +
Original  decreased
: network  inhibition
| k]
| unit o

activity '”;"
[
| 2001 SO0 £00 B00 000 200 400 $00 $00 §0od

Epochs (hme)
e Negative
— Positive
. Predicted
amygdala .x
system .,
BOLD
responseé ‘1 2314567812345678

Simulated fMRI scans

derived by convolving affective
feature umt activity with a
hemodynamic response function.
fMRI scans, spaced 4 seconds
apart, are on the X axis.
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Maintaining positive affect th

Controls 1st Half mmm 2nd Half Depressed
Enhance B Regulation period Enhance

0.24

0.1 | |
0 ¥

0.4,
0.3;
0.2;

Suppress Suppress

(=
N

©

N

Ventral Striatal BOLD signal

o

% Signal Change
b :
% Signal Change

o

Time (sec)

Heller et al., 2009
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Attributional style

» Hopeless attributions are a risk factor for
developing depression

Residual Phases (N = 331 Episodes)

Prodromal Residual
20 , , Symptom frequency frequency
© . .

8 - ngh R_ISk Depressed mood 95 79
< I Low Risk Decreased appetite 42 40
_92 10} R Weight loss 13 12
- Increased appetite 10 12
o Weight gain 20 17
c Initial insomnia 29 30
o 0 Middle insomnia 13 10
MDD Anxiety Early wakiqg 11 14
Hypersomnia 23 22
Decreased energy 38 35
A”O)’ et al.’ | 999’ Decreased interest or pleasure 82 75
Self-blame 51 55
Decreased concentration 78 75
Indecision 6 8
Suicidality 6 5
Psychomotor agitation 6 5
Psychomotor retardation 10 7
Crying more frequently 34 31
Inability to cry 4 2
Hopelessness 195 201
Worrying/Brooding 104 118
Decreased self-esteem 195 199
Irritability 85 72
Dependency 45 46
Self-pity 24 28
Somatic complaints 5 4
Decreased effectiveness 38 37
Helplessness 35 28

Decreased initiation of voluntary
responses 19 23

lacoviello et al., 2010
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Implicit vs explicit attributions

» Acute consequence

e mplicit: IAT self-worth
e cxplicit: CSQ

P\

Neutral Negative
Condition

Haeffel et al., 2007, Haeffel 2011
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Implicit vs explicit attributions

» Acute conseqguence » Chronic consequence
e implicit: IAT self-worth * @ 5 weeks only CSQ

o explicit: CSO survives to predict BDI
’ response to acute life
stressor
| —— Low Vulnerability (Implicit ) N
-
e
rg

Neutral Negative
Condition

Haeffel et al., 2007, Haeffel 2011
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Implicit vs explicit attributions

» Acute consequence
implicit: AT self-worth
olicit: CSQ

® M
® X

P\

NNNNNNN

Condition

Negative

» Chronic consequence

e @ 5 weeks only CSQ
survives to predict BDI

response to acute life

stressor

» Evolution over time

Cormrelation Coefficient

Haeffel et al., 2007, Haeffel 2011
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Implicit vs explicit attributions

» Acute conseqguence » Chronic consequence
e implicit: IAT self-worth * @ 5 weeks only CSQ

o explicit: CSQ survives to predict BDI
' response to acute life
stressor
Rl | |
» Evolution over time
_
// 0.8

P\

Comelation Coefficient
i |
= B g

Neutral Negative

1 3 ' 7
Day

e -> explicit interpretations determine long-term outcome
* -> both implicit and explicit determine immediate outcome

Haeffel et al., 2007, Haeffel 2011
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Emotion regulation in depression

» |s effective - but less frequently used (Ehring et
al., 2010).

» Motivation to feel particular emotions is altered:
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Milgram et al., 2018 Clin Psychol Sci
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Human emotions

» |Innate “affective” behavioural reflexes exist In
humans

® Relate to mental health

» But: emotions are not "emotional reflexes”

® [acial expression, recognition

e Physiological variabllity

® Neural representations
» Have an important interoceptive component
» Are extremely variable

» Depend fundamentally on interpretation - on the
‘model” we build of our world and how we
choose to sample it - “metareasoning”
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