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Zwel Gehirnstruktur
Emotionsverarbel

()

Der orbitofrontale Cortex und
die Amygdala

k)
cingulate

gy

Antariar cingulate
GirLs
Figure 12.1  The areas of the frontal lobe, The prefrontal cor-
Figure 13.5 (a) The human orbitofrontal cortex, which is tex includes all of the areas in front of the primary and sec-
aften divided inte the ventremedial prefrontal cortex (red) and andary moter regions. The three major subdivisions of
the lateral arbitofrantal cortex (green). (b) The hurman amyg- prefrontal cortex are the lateral prefrontal, ventromedial pre-
dala is highlighted in crange. From Davidson et al, {2000), frontal, and the anterior cingulate cortex,



Auswirkung der Amygdalektomie auf
Angstkonditionierung
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Entscheidungsverhalten nach
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orbitalen PFC Lasionen

Control subject

': Frontal patient
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Figure 13.9 Emotional responses occur in reaction to stimuli but also are useful in guiding our decision processes. Subjects were
required to choose cards from one pile or the other, with each card specifying an amount won or lost. Through trial and error, the
subjects could learn that pile A was riskier than pile B. Control subjects not only tended to avoid the high-risk pile but also showed a
large SCR when considering choosing a card from this pile.The patients with prefrontal lesions failed to show these anticipatory
SCRs. Interestingly, they did show a large SCR upon turning over a card and discovering they had lost $1000 (of play money).




- Schmeckt gut = Belohnung




Vorhersage der Belohnung ?!

A Neural Substrate of
Prediction and Reward

Wolfram Schultz, Peter Dayan, P. Read Montague®

The capacity to predict future events permits a creature to detect, model, and manipulate
the causal structure of its interactions with its environment. Behavioral experiments
suggest that learning is driven by changes in the expectations about future salient events
such as rewards and punishments. Physiological work has recently complemented these
studies by identifying dopaminergic neurons in the primate whose fluctuating output
apparently signals changes or errors in the predictions of future salient and rewarding
events. Taken together, these findings can be understood through quantitative theories
of adaptive optimizing control.




Neuronale Grundlagen

Do dopamine neurons report an error
in the prediction of reward?

No prediction
Reward occurs

unerwartete Belohnung

= + Dopamin

e e Y

(No CS) R
Reward predicted
Reward occurs Vorhersage + Belohnung
+ - Dopamin
Reward predicted
No reward occurs Vorhersage - Belohnung
+ - Dopamin




stimulus on reward
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» Sendet Verstarker in Form von Dopaminausschuttung zu
den Basalganglien u. dem frontalen Cortex (AGC)

» Ermoglicht Basalganglien konditionierte Verknupfungen
anzuwenden, die zur Erstellung neuer motorischer
Programme notig sind
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» Experimentalaufbau:
— Reaktion auf Stimuli: 2 Moglichkeiten, richtig-falsch
— Mehrere Blocke a 6 Stimuli
— Drei verschiedene Zuordnungs-Bedingungen:
e 100% und 50%
« Random
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Error Related Negativity (ERN)
auf Fehler und auf Feedback
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ERN Uber den Lernverlauf

» 100% Bedingung:
— Feedback bezogene ERN nimmt ab
— Response bezogene ERN grofer als Feedback-ERN
— Vergrollerung der Differenz wahrend Lernverlauf

- System verlasst sich auf eigene Reprasentation der
korrekten Antwort
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ERN und Lernstrategien

» /Zwei Lernstrategien:
— Positiv Lerner: lernen aus pos. Feedback
— Negativ Lerner: lernen aus neg. Feedback

» ERN als Indikator dafur, ob VPn eher aus pos. oder neqg.
Feedback lernt
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ERN und Lernstrategien

By Carrot or by Stick: Cognitive
Reinforcement Learning
in Parkinsonism

Michael ). Frank,'* Lauren C. Seeberger,” Randall C. O'Reilly'*

To what extent do we learn from the positive versus negative outcomes of
our decisions? The neuromodulator dopamine plays a key role in these
reinforcement learning processes. Patients with Parkinson's disease, who have
depleted dopamine in the basal ganglia, are impaired in tasks that require
learning from trial and error. Here, we show, using two cognitive procedural
learning tasks, that Parkinson's patients off medication are better at learning
to avoid choices that lead to negative outcomes than they are at learning
from positive outcomes. Dopamine medication reverses this bias, making
patients more sensitive to positive than negative outcomes. This pattern was
predicted by our biologically based computational model of basal ganglia—
dopamine interactions in cognition, which has separate pathways for “Go”
and "NoGo" responses that are differentially modulated by positive and
negative reinforcement.

account 1s that cognitive performance should
improve when patients take medication that
elevales their dopamine levels. However, a
somewhat puzzling result is that dopamine
medication actually worsens performance in
some cognitive tasks, despite improving it in
others (6, 7).

Computational models of the basal
ganglia—dopamine system provide a unified
account that reconciles the above pattern of
results and makes explicit predictions about
the effects of medication on carrot-and-stick
learning (8, 9). These models simulate
transient changes in dopamine that occur
during positive and negative reinforcement
and their differential effects on two separate
pathways within the basal ganglia system.
Specifically, dopamine 1s excitatory on the
direct or “Go” pathway, which helps facili-
tate responding, whereas it is inhibitory on
the indirect or “NoGo™ pathway, which sup-
presses responding (/0-13). In animals,
phasic bursts of dopamine cell firing are
observed during positive reinforcement
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Positiver oder negativer Lerner
liegt am Dopamin
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GrofRRere ERN fur negative Lerner
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Positive Lerner profitieren von positivem

Feedback
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L,ﬁ J Dopamin und Lernstrategie

» Lernstrategie abhangig vom Dopaminlevel in den
Basalganglien

» Negatives Feedback fuhrt zu dips im Dopaminspiegel
und begulnstigt dadurch NoGo - Learning: die gleiche
Antwort wird in Zukunft vermieden

» ERN wird durch dieselben Dopamin dips induziert

- ERN ist grolier fir Negative Lerner, die eher aus
negativem Feedback lernen
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Psychophysiology, 41 (2004), 245-253. Blackwell Publishing Inc. Printed in the USA.
Copyright @© 2004 Sodety for Psychophysiological Research
DOT: 10.1111/j.1469-8986.2004.00152.x

Context dependence of the event-related brain potential
associated with reward and punishment

CLAY B. HOLROYD.® JEFF T. LARSEN.” AND JONATHAN D. COHEN®¢

* Department of Psychology, Princeton University, Princeton, New Jersey 08540, USA
" Department of Psychology, Texas Tech University, Lubbock, Texas 79409, USA
“Center for the Study of Mind Brain and Behavior, Princeton University, Princeton, New Jersey 08544, TUSA

Abstract

The error-related negativity (ERN) 1s an event-related brain potential elicited by error commission and by presentation
of feedback stimuli indicating incorrect performance. In this study, the authors report two experiments in which
participants tried to leam to select between response options by trial and error, using feedback stimul indicating
monetary gains and losses. The results demonstrate that the amphtude of the ERN 1s determined by the value of the
eliciting outcome relative to the range ol outcomes possible, rather than by the objective value of the outcome. This
result 1s discussed in terms ol a recent theory that holds that the ERN reflects a reward prediction error signal associated
with a neural system for remforcement learmng.
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Belohnung oder Bestrafung ?

neutral gewinnen verlieren

23



neutral gewinnen verlieren

avan ] win
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Belohnung oder Bestrafung ?

» Belohnung ist relativ

» Aber. Positv- / Negativlerner?
GroRe der Belohnung/Bestrafung?
Geschlechterunterschiede?
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Kann man Emotionen verbal ausdricken ?
» Emotionsbeschreibung: z.B. Eifersucht
» Emotionale Inhalte: meine Lieblingsverein ist CL-Sieger

> Emotionale Prosodie: z.B. Fluchen

26




Emotionsbesc

Research Article

Puttin o Feelir

Affeet Labeling Disrupts Amy
Affective Stimuli

Matliess Db Lielasrmumn, Saomi . Eisenberger, Molly 1 Croekett, Salsing M. Tom.

Is

foew 1. Pleifler, amld Baldsion M. Wy
Uiniversity of Califarnia, Los Angeles

ARSTEAM T Parfing feelings inie words (affecd lobeling )
Kivs b boevdi thimmglit to fielie ramiio ge egatiie cmatioial
eaparienees; foscerer, the mechanisms by wliieh affece
talwling proafiees this bemefit reomin foegely unkusen,
Herend newroimaging stdies sugges! o possible nearo-

cogiitive paihiey for this process, ber methoclalogieal
MLy e rl,,l'pr-l o wlfimdios e ;lrrlv\mrrf afraine in

Serences from befag deasn. A funciional megneic meso-

manace imoaging stuedy of affecr boleling s condiecteed 1o
remendy these Bmiadivas, The resalts indicated that affece
ol tirgs, sekinrive pr arbes forras ol eaceling. elanimisbed
the rospmmss af the amygdaba and aher limhic regien
b egabive emodiomel ireages. Additivaally, affecr labeling
jrendinere frcPemsed aelfeiny B single beain Feglon, gl
el prefronmel  sarrer (RVLPFC L Finaldly,
iy during affe lab
wracly correlatd, o rolationahip thar wos medi

il by peniiiny i ieeolial pree froaeranl eorres § 'hl'.!’F[.J These

physical health (Hemonover, 2000; Penmebaker, 1997, AL
theugh conventional wisdom amsl svientific evidence indicste
that putiimg one"s feelings imo words can aldenuaie negative
ermtional experiences {(Wilsm & Schooder, 1991, the mechas
nisims by which these bemefits asise remain largely mnknown.
Rewont noumi maging resnanch has begun sooffor insight inte
j'--nllllr numcngnitive mwchaniom by which paiting feelings
womdds may alleviate egpative centional  eesponses, A
amleer of stuilics of affrcs labeling have demsosteated tha
hmguistiur prscessang of the rmotimal aspects of an ecmol ool
innage posbaces less amyglales sctivity than prercegtual e
wwmsaimg of e cowthmal aspeects o e same imaage | lane.
Bosskheimen, & Mazdatta, 2000k Lielerman, Hann, larcho,
Fasenbergen, & Bookhermer, SR80, Additional iy, these studies
h.lwfl'wrrulmrrvlmr'raﬂhn rl'urnu |1m|d|r'ptmu|ru;

R

the symbdlic: pmeressing of ndion sl infomast ion (Cinmninghom,

resulis singgest thant o ffieer fabading may ol smiin domstad
wevpeti iy alomg o gaifscay froum KVEPFC 1o WPFC o olar

vty gonkiele,

Putting feelings into wonls bhas loag been thought to be ome of
the lest ways to manage negative emelional expenences. Talk
therapies have been formsally praciced for mere than 2 comary
amal, albemph varying in st mul condent | are rommanly
based om the asspmpiion thai talking about one’s feelings and
prohlems is an effective method for minimizing the impact of
megEiltive el pal evenls o camenl ox penieies. Vose reeeitly,
preyrhashigiis hane sliscoveresd that meecly uatag pen b pageer
[Ta e Ei | il Bas hemefits Bor meninl amd

wlrmer in Matthrs Lislerman, Depamont sof
wreity of California. Les Angelos, Laos
Angebes, O AR5 1500, e-mail: Beler@ucds ede.

Joshi , Gatenby, Gore, & IBanaji, 200C5; Nosmira « al., 204K}
anld with Bopedow v precwsses [Aron, Holdins, &
Fobileack, 20000, Fiasal ther mmagmitude of HVLUPFE setivay
aharing affecy labeling has been mversely commelated w Bl
magnitude of anvwglala activity suring affect Labeling in these
Aniilics. Togealer, thesr fesailiz siggest that pattiag lecling= ise
wonls may activate RVLPFC, which in turn nay damgen the
mesponse of the amygdala, thas belping to allevisie omotional
alisiress,

I stunlies ol alfevct labecling. am cosstionally cves:

ive image i

Fln.' images in Figures Lo sl 1b provide examples of typical
affeat-label and affed-maick trials. respectively. Dharing affect-
lak=d wrials {i.e.. linguistic processing of affect), o pair of affecs
tive lalwls is prescated @ dhe lestiom of (he sefecin, aml e
mbject chomes ihe label that hest chamctenizes the emotion
aisplayed by thee larget Esoe sl the bop of the sereen. Dhenng
affect-maach wials fie., nonlinguistic (roeessing of affer), a
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8 Emotionsbeschreibung

Parameter Estimates

ect Affect Gender Gender

Label Match Label Match Ceore

Fig. 3. Nlmerrstmsn ol a cal e cluwuig twa clasters
ventrelateral prefromal cores (BVLPFC where amiving was greaer
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v ol aanivity
HEIN

hirang alfee s Lalsclang than during gensler laleling.
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Emotionsbeschreibur

Amygdala Activity

-3 =

RVLPFC Activity

Fig. 1. Correlution hetween vight venteroluteral prefrentol cortes ( BVEPFO) unad wms gdoln wetivity, Foeh platted
point represents the parameter estimates for a single subjects activity in BYLPFC and the amyvgdala durcing affeer
labieling. relative to gender labeling, The view of the glass brain on the lelt shows all brain regions ( RV LPFC and
medial prefrontal cortes) for which activity was iversely corvelated with amygdala activity durving alTect lalaling.,

relative 1o gemder IEIIII']]I'IJ_';,".
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Emotionale Inhalte

PSYCHOLODGICAL SCIENCE

Research Report

Buzzwords

Early Cortical Rt:s['unlsatzs to Emotional Words Dl_u'in{_f;

Rt':ading

Johanna Kissler," Cornelia Herbert,! Peter Peyk,? and Markus Junghofer®

rf.-"n.rlr:ﬁr.si.[}-' of Konstanz, Konstanz, (Germany; zf.-"n.E,T:e?r.si.E}' of Basel, Basel, Switzerland; and Instit ute for Biomagnetism

and Biosignal Analysis, University of Milnster, Milnster, Germany

ABSTRACT— Ekf'!rfwm'ﬂpfm irig rit pfi i eveni-related broin
potentials were recorded as subjects read, without further
instruction, consecutively presented sequences of words.
We varied the speed at which the sequences were presented
(3 Hz and 1 Hz) and the words” emotional significance.
Early event-related cortical responses during reading
differentiated pleasant and unpleasant words from neu-
tral words. Emotional words were associated with en-
hanced brain responses ansing in predominantly left
occipito-temporal areas 200 to 300 ms after presentation.
Emaotional words were also spontaneously better remem-
bered than newtral words. The early cortical amplification
was stable across 10 repetitions, providing evidence for
robust enhancement of early visual processing of stimuli
with learned emotional significance and underscoring the
salience of emotional connotations during reading. During
early processing stoges, emotion-related enhoncement of
cortical activity along the dominant processing pathway
is due to arousal, rather than valence of the stimuli. This
enfwineement may be driven by cortico-amygdaloid con-

nections.

pleazant or unpleasant are vsually also rated as being highly
arusing (Bradley & Lang, 1994,

Although the ileathat emotional concepts have adimens onal
struchire was first .-'-ll;;;z,i:.-'-h:il on the basis of lirjgllislii' iirml}':&i:&

l[.]::\e'i,‘HHl. SIII'L. 1.1: Ti”][]i!f]billllﬂ. ]g':.r.'lj. 1![[]”“.1”] l'l!‘d'ill.'i'h hii:—‘

since focused mainly on the processing of nonlinguistic stimuli,
advancing understanding of how emolional facial expressions
[ﬁi'hupp, [Hjhruim, e al, 2004 Vuilleumier, Richardzon, A
many, Diver, & Dolan, 2004) and picores (Junghdfer, Bradley,
Flbert, & ].un{lz,, 2001 ﬁi'hllpp, _|||r1;f_,|'|iir4:r, Weike, & Hamm,
2003; Sehupp, Ohman, et al., 2004; Schupp el al., 2006) are
processed. Responses o such stimuoli are at least partly bazed on
biological predisposition (Ohman & Mineka, 20010, Words, by
contrasl, are enlirely symbolic: their meaning s acquired by
learning.

Some initial event-related potential (ERP) studies used words
with different emotional connotations as stimuli (Begleiter &
Plate, 1960 Lifzhitz, ]gﬂﬁj‘ albett with mixed resulis. \p"i.-ulully
inspecting the data, Lifshitz did not find marked ERP differ-
ences between wonds varving in emotional content; however,
Begleiter and Platz, examining resulls from a single electrode,

reported that words with different emotional content elicited
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Recall Performance

- Comrect Recall
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Presentation Speed Scalp Potential Difference
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Low road / hic

Heart rate
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.e-ﬁ['r“%*u,(;ender Difference
s_::__ H.jlfll | ;_;i f

,— o _‘)f'

“Men don‘t really understand !

There are pronounced gender
differences in the time course
of processing emotional prosody*

Schirmer et al. (2002, 2003) 3%
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Aber:

> Valenz vs Arousal ?
> Geschlechtsunterschiede ?

» Positiv vs Negativlerner?
International Affective Picture System
(IAPS, 1998; s00 pictures)

Pleasure

Pleasure —

1 ®unpleasant
T e L o T T

Arousal —

T o] ] T e T
Arousal —
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