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Today
Aims:
- to discuss the neural response to fairness through 2
published studies

- to discuss the ways processes of interest have been
Isolated with the chosen contrasts (practical level)

Objectives: At the end of the lecture

- you should have a better understanding of the (possible)
functional roles of the reward system in response to
fairness

- you should be able to critically examine the choice of
contrasts in fMRI studies



Part 1: Quick reminder
Part 2: Paper 1
Part 3. Paper 2




Decision making situation
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EMOTIONAL PROCESSING NON-EMOTIONAL PROCESSING
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- Amygd - Dorsolateral prefrontal cortex

em t) involved in working memory, planning,
nsula involved in pain, disgust (mo retrieval and selection of information
unfairness) from memory

- Striatum involved in computing the

reward value associated with a stimulus
(including other people’s reputation)
- Ventromedial prefrontal cortex

involved in the emotional reaction to
ally difficult situations and situatj
that in
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INTEGRATION

- orbitofrontal cortex involved in regret
(emotion is linked to counterfactual thinking)
and in overriding the framing effect



The Ultimatum Game

Andrew £50-  You £50
Steven £55-  You £45
Patrick £60-  You £40
Mike £70— You £30

Tim
Simon

Oliver

Mark £100 - You £0



Fairness

(Sanfey et al., 2003, Science)

Human Computer Control BOLD measure
High $5 $5 $5 ' ‘
out of $10 out of $10 A Subject
Decides
( :
$3 $3 $3 12 sec 6 sec 6 sec 6 sec 6 sec

out of $10 out of $10 I I I I 7 I

Kl is $8 Accept Reject Kelly gets S0
l + lmlv:u’gtszl w&é}mm

Low $2 $2 $2
out of $10 | out of $10 .
Reveal Reveal Reveal Reveal Reveal
Fixation Partner  Offer Options Outcome
$1 $1 $1
out of $10 out of $10 l
\ ’
What's
B 100 « tuman happening In
" participants’
Jg.- 70 .
o mind when they
g receive an unfair
.0 offer during that
r i time window?

$5:35 $7:53 $8:52 $9:51
Offer



(Sanfey et al., 2003, Science)
e (receiving) human unfair offer

=» holding offer in mind

=» number processing

=» valuation of outcomes for
self: self receives little or
nothing

=» valuation of outcomes for
other: other receives a lot or
nothing

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=> reject decision

=» anticipation of receiving no
money because of decision



(Sanfey et al., 2003, Science)

e (receiving) human unfair offer MINUS (receiving) human fair offer
e (receiving) human unfair offer MINUS (receiving) computer unfair offer

e (receiving) human unfair offer MINUS (receiving) control low amount

e (receiving) human unfair 9/1 split MINUS (receiving) human unfair 8/2
split

=» Insula is more activated in all 4 contrasts, what kind
of processing can the insula be associated with?



(Sanfey et al., 2003, Science)

e (receiving) human unfair offer MINUS (receiving) human fair offer

=» holding offer in mind

=» number processing

=» valuation of outcomes for
self: self receives little or
nothing

=» valuation of outcomes for
other: other receives a lot or
nothing

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=> reject decision

=» anticipation of receiving no
money because of decision

=> similar

=> similar

=> self receives good amount or
nothing

=>» other receives good amount or
nothing

=» self and other same: no
jealousy

=>» accept decision
=>» anticipation of receiving some
money



(Sanfey et al., 2003, Science)

e (receiving) human unfair offer MINUS (receiving) human fair offer

- hetdirgeferinmind

= RHBEerProcessig-

=» valuation of outcomes for
self: self receives little or
nothing

=» valuation of outcomes for
other: other receives a lot or
nothing

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=> reject decision

=» anticipation of receiving no
money because of decision

=> similar

=> similar

=> self receives good amount or
nothing

=>» other receives good amount or
nothing

=» self and other same: no
jealousy

=>» accept decision
=>» anticipation of receiving some
money



(Sanfey et al., 2003, Science)

e (receiving) human unfair offer MINUS (receiving) computer unfair offer

=> heldingoffernming = similar
= AHMBErpPrecessie- => similar
=» valuation of outcomes for = similar
self: self receives little or

nothing

=» valuation of outcomes for = similar?
other: other receives a lot or

nothing

=>» self/other comparison: other =» self and other same: probably
potentially more no jealousy

(jealousy/disgust?)

=> reject decision =» less reject decision

=» anticipation of receiving no =» less anticipation of receiving
money because of decision no money



(Sanfey et al., 2003, Science)

e (receiving) human unfair offer MINUS (receiving) computer unfair offer

= hotdirg-oHferinmind =>» similar

= RHBEerProcessig- =>» similar

= valtatton-ofoutecomestor =>» similar
PAINRY . e

Rething

= valuyation-of eutcomes-for- = similar?
other:-other-recetves-a-lot-or

“nothing

=>» self/other comparison: other =» self and other same: probably
potentially more no jealousy

(jealousy/disgust?)

=> reject decision =» less reject decision

=» anticipation of receiving no =» less anticipation of receiving
money because of decision no money



(Sanfey et al., 2003, Science)

e (receiving) human unfair offer MINUS (receiving) control low amount

- hetdirgeferinmind

= RHBEerProcessig-

= valdator-ofodtecomestor
REthHg

= valuation-of-eutcomes-for-
other:-other-recetves-a-lot-or
“nothing

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=> reject decision

=» anticipation of receiving no
money because of decision

= similar
= similar
=» no option valuation

=» no option valuation

=> no self/other comparison

=>» no decision
=>» anticipation of receiving some
money



(Sanfey et al., 2003, Science)

e (receiving) human unfair offer MINUS (receiving) control low amount

- hetdirgeferinmind

= RHBEerProcessig-

= valuation-of outcomes-for
-gelf-self-recetves-tittle-of
Rothing

= valuation-of-eutcomes-for-
other:-other-recetves-a-lot-or
“nothing

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=> reject decision

=» anticipation of receiving no
money because of decision

= similar
= similar
=» no option valuation

=» no option valuation

=> no self/other comparison

=>» no decision
=>» anticipation of receiving some
money



(Sanfey et al., 2003, Science)
e (receiving) human unfair 9/1 split MINUS (receiving) human unfair 8/2
split

=> heldingoffernming = similar

= AHMBErpPrecessie- => similar

=» valuation of outcomes for =» self receives a little more or
self: self receives little or nothing

nothing

=» valuation of outcomes for =>» possibly slightly less jealousy
other: other receives a lot or

nothing

=>» self/other comparison: other =» slightly less jealousy?
potentially more

(jealousy/disgust?)

=> reject decision =>» reject decision (slightly less)
=» anticipation of receiving no  =» (slightly less) anticipation of
money because of decision receiving no money because of

decision



(Sanfey et al., 2003, Science)
e overall insula could be associated with:

S hold o i i
=> AHAPErPFOcesSeg-
= veduatetr-ofouteomesHfor
seff—selfreceivesitieor How could you
rethiRg Improve the design to
> valuation-of-outcomesfor narrow down the
ether—other+eeeivesatotor possibilities?
hothifg

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=> reject decision

=» anticipation of receiving no
money because of decision



(Tabibnia et al., 2008, Psychological Science)
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Unfortunately no details by utility...



(Tabibnia et al., 2008, Psychological Science)

» Reject unfair offer — rest =» Insula activation

« Reject unfair offer — accept fair offer =2 Unlike previous study: Insula not
more activated

=» any ideas why?



Reject unfair

=» holding offer in mind

= number processing

=» valuation of outcomes for
self: self receives something (a
little or a lot) or nothing

=» valuation of outcomes for
other: other receives something
(a little or a lot) or nothing

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=>» reject decision

=» anticipation of receiving no
money because of decision

Accept fair

= similar
= similar
= similar

=>» other receives same
amount

=> no jealousy

=>» accept decision

=» anticipation of receiving
some money



Reject unfair

=» holding offer in mind

=> number processing

=» valuation of outcomes for
self: self receives something (a
little or a lot) or nothing

Accept fair

= similar
= similar
= similar

=» valuation of outcomes for
other: other receives something
(a little or a lot) or nothing

=>» self/other comparison: other
potentially more
(jealousy/disgust?)

=>» reject decision

=» anticipation of receiving no
money because of decision

=» other receives same
amount

=> no jealousy
=>» accept decision

=» anticipation of receiving
some money

Insula seem to have been activated equally in both cases!




Reject unfair Accept fair

=> hoeldirgofertnmind =» similar
= AHMBerPrecessig- => similar
= valvaton-ofoutcomesFfor => similar
Self—setrecetres—something (a
litte-or-atotrorrothing

= valdationr-ofoutcomestor =>» other receives same

-other—etherreceivres-semething  amount

ot ot "

=> self/other comparison: other  =» no jealousy
potentially more

(jealousy/disgust?)

=» reject decision =» accept decision
=» anticipation of receiving no =» anticipation of receiving
money because of decision some money

Insula seem to have been activated equally in both cases!



Reject unfair Accept fair -

@

Check
differences In
method...

- valbdation-ofoutcomesfor = other receives same
-other—otherrecetres-semethiRg amount

=> self/other comparison: other  =» no jealousy
potentially more
(jealousy/disgust?)

=» reject decision =» accept decision
=» anticipation of receiving no =» anticipation of receiving
money because of decision some money

Insula seem to have been activated equally in both cases!




(Tabibnia et al., 2008, Psychological Science)

» Accept fair offers —reject unfair offers (for pairs with matched utilities
only)

=> Increased striatum activation when accepting a fair offer (reward)

e Accept unfair offer — rest
» Accept unfair offer —reject unfair offer

=> Increased right VMPFC (overcoming negative feeling of unfairness)



Bonus discussion

= VMPFC patients are more likely to reject unfair offers?
Better reason for why?
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Food for thoughts...

=>» Nice story: VMPFC helps

overcome feeling of ] m o
unfairness, so if patients ggig: e
have a deficit to this area §os I

there will indeed reject

even more unfair offers £ oo

Non-moral Impersonal Personal

BUT! Why do these patients
become more utilitarian in
moral reasoning? i.e.
more able to overcome
negative feelings in that
situation?




