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The starting point

Cognitive theories of emotion;
Belief-desire theory
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B Originators: Greek philosophers

B Reeinvented by the Austrians!




Meinong's Belief-Desire theory of emotions:
(1) Beliefs are necessary for emotions

One cannot feel joy without feeling joy
about something.” (p. 25)

"Hence one cannot feel joy without apprehending
this 'something’, the object. And it seems evident
that this apprehending is essentially a cognitive
achievement.”

"More precisely, the intellectual precondition of the feeling
of joy is...being convinced, hence a judgment...

It is thus essential for joy to have a judgment as a
psychological precondition."

For example, if little Albert is to experience joy about his birthday
present, he must believe that he got the present.
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The belief that a state of affairs p obtains is not
sufficient to cause joy about p—an additional
factor is needed.

In many cases at least, the additional factor
needed is a motivational state, a desire for or an
aversion against p.

For example, if little Albert is to experience joy about his birthday
present, he must also have desired getting the present.
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Emotion IF |Belief at t Desire at (up to) t Belief at t-1
happy(p.t) Certain(p,t) Des(p,t)

unhappy(p,t) Certain(p,t) Des(—p,t)

hopes(p,t) Uncertain(p,t) | Des(p,t)

fears(p,t) Uncertain(p,t) | Des(—p,t)

surprised(p,t) Certain(p,t) irrelevant Bel(—p,t-1)
disappointed(—p,t) Certain(=p,t) Des(p,t) Bel(p,t-1)
relieved(—p,t) Certain(—p,t) Des(—p,t-1) Bel(p,t-1)
Notation:

Bel(p,t)...believes p at t

Certain(p,t)...firmly believes p at t

Uncertain(p,t) iff Bel(p,t) & —Certain(p,t) & —Certain (—p,t)
Des(p,t)...desires p at t

Des(—p,t)...desires not-p at t (= is aversive against p)
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Naturalizing the Belief-Desire
theory of emotion |

11 Rainer Reisenzein, University of Greifswald {""*\
Emotions as metarepresentations [N



|
B Sketch of a computational model of BDTE, motivated by the

desire to "naturalize" BDTE and to clarify these questions:

B Q1 What is the process that mediates between
beliefs/desires and emotions?

B Q2 What is the emotion?

B Q3 What is the function of emotions in
a BD-system?
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Mental (esp. cognitive) processes are computations
In internal representation systems

The representation systems of humans comprise at
their core a system of "propositional”
representations (a "language of thought", LOT)

Believing and desiring are two basic, irreducible
modes of processing propositional representations
(= sentences in the language of thought; Fodor,
1987)




‘Schroiber does not win the election’ is in Mary's belief store at t

/

/ Belief store (preexisting beliefs) Desire store (preexisting desires)
= A will not be invited to Paul's party. = | will be invited to Paul's party.
» Schroiber does not win the election. Schroiber wins the election.
e | won't win a million Euros in the lottery. I win a million Euros in the lottery.
= My daughter is sick. = My daughter is not sick.
» John does not get what he deserves. » John gets what he deserves.

'Schroiber wins the election' is in Mary's desire store at t




B The BD-system comes equipped
with mechanisms that monitor and,
If necessary, update the system iIn
response to newly acquired
Information (beliefs)

B The core of the monitor-and-update
mechanisms consists of two
comparator mechanisms:

B Belief-Desire-Comparator (BDC):

Compares newly acquired beliefs
with existing desires

B Belief-Belief-Comparator (BBC):
Compares newly acquired beliefs
with existing beliefs




Emotions are reactions to actual or
potential fulfillments and frustrations of
desires, plus in some cases,

confirmations or disconfirmations of beliefs
(e.g., surprise, disappointment).

These are exactly the points

where the BDC and BBC detect
match or mismatch — indicating that
the belief-desire system

might have to be updated!




Store for newly acquired beliefs

® Schroiber wins the election.

v v

Belief-Confirmation Desire-Fulfillment

Belief-Belief _ Belief-Desire .
Comparator Signal =»| Comparator Signal
(BBC) Belief-Disconfirmation (BDC) Desire-Frustration
Signal Signal
Belief store (preexisting beliefs) Desire store (preexisting desires)
< | will not be invited to Paul's party. = | will be invited to Paul's party.
e Schroiber does not win the election. e Schroiber wins the election.
= | won't win a million Euros in the lottery.| |_| = | win a million Euros in the lottery.
- My daughter is sick. e My daughter is not sick.
» John does not get what he deserves. » John gets what he deserves.




B Function: Compares the

content (LOT-sentence) of
® Schroiber wins the election. (.. newly acquired beliefs with
the content (LOT-sentence)
of existing beliefs

B Output: Information about

Store for newly acquired beliefs

deIief-BeIief-Comparator Belief-Confirmation matCh (Snew = SO|d) or
Snew = Sold? Signal —
s::NW:ﬁso,d? IBIg;?ef-Disconfirmation m |SmatCh (Snew _'S_Old) Of
~ Signel contents = information about
Belief store (preexisting beliefs) belief—confirmation or bellef
I will not be invited to Paul's party. 3 3 -
Schroiber does not win the election. d ISCOI’]fI rmatlon
I won't win a million Euros in the lottery.

My daughter is sick.
John does not get what he deserves.

5‘....




[ ] Function: Compares the Store for newly acquired beliefs
content (LOT-sentence) of | o
newly acquired beliefs with
the content (LOT-sentence)
of existing desires

Schroiber wins the election. (Sp.)

B Output: Information about :
matCh (Snew — SO|d) or (Belief-Desire-Cor:parﬁtor7 Desire-Fulfilment-
mismatch (S, = —S,q) Of oo = 5007 | D Frustiation-
\ Signal

contents = information
about desire-fulfillment or
desire frustation

Desire store (preexisting desires)

I will be invited to Paul's party.
Schroiber wins the election.

I win a million Euros in the lottery.
My daugther is not sick.
John gets what he deserves.




Store fornewly acquired belle f&

® Schroiber wins the election. (C]
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Dezire store (preexisting desires)

I will be rrated to Pauls party.

S chrosbor iy uw-alaction.

I win a rmilhon Faros m the loitery.
I daupther 1= notsick

Jdn gets what he dezerves.
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|
B Implementation: Hardwired

B Mode of operation: Continuous, obligatory, parallel,
preconscious

B Information format of output: Nonpropositional
/nonconceptual (= not a LOT-sentence, but an
analog signal that varies in kind and intensity)

B BBC and BDC are thus in a sense similar to sensory
transducers (e. g., sense-organs for color, sound,
touch, bodily changes)

B however, they "sense" the state of the belief-desire-
system




Naturalizing the Belief-Desire
Theory of Emotions ||

The comparator mechanisms and the
emotions: Emotions as nonconceptual
metarepresentations
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Store fornewly acquired belie fs

® Schroiber wins the election. (S

-
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e e Y new = Som* S]gnal
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. . Signal

Cf o Y |

sire ztore (preexisting desires)

® il be invited to Pauls party.
T a @  Schroiber wins the election.
® I wina milion Furos in the lottery.
New ® N dausther is notsick
information L1 @ Jdm pets vhat he deserves.

This I1s the mechanism (the BDC)
(Analogously for the BBC).

BDC & BBC are the basic emotion
mechanisms.




Store fornewly acquired belie fs

® Schroiber wins the election. (S

-
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—doCU\V) new ~ Souw® Signal
S ww = 15017 ™ Ticcive Frastration-
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Desire store (preexisting desires)

® il be invited to Pauls party.
T @  Schroiber wins the election.
® I wina milion Furos in the lottery.
New ® N dausther is notsick
information L1 @ Jdm pets vhat he deserves.
/

e The emotion (at least its core) is the output (nonpropositional
signal of match/ mismatch) of the BDC. Analogously for the BBC.
e Signals are consciously experienced as feelings of pleasure/
displeasure (BDC); expectancy confirmation /surprise (BBC)
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‘New
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J

Store fornewly acquired belie &

® Schroiber wins the slection. (s_)

The function of emotions (= nonpropositional
outputs of the BDC & BBC) is, generally, to assist in
the updating of the belief-desire representation
system




B The BDC /BBC outputs carry information about beliefs and
desires.

B Assumption: Nonconceptual mental states can be
representational states (e.g., Tye, 1996, Dretske, 1995).

B Conclusion: emotions are nonconceptual metarepresentations.

B Emotional experiences represent to the experiencer, in a
nonconceptual format, the current state and state changes of
his or her belief-desire system (e.g., surprise: "A belief has
been disconfirmed"; pleasure: "A desire has been fulfilled")

B Emotional experiences have a broadly cognitive (informational)
function--signalling state changes in the belief-desire system.
It is useful to have this system information globally available.




"The best thing | can say for [my theory] is,
that in writing Iit, | have almost persuaded
myself that it may be true" (p. 205)

—— William James (1884). What is an emotion? Mind, 9,
188-205.




Arguments for the theory

An argument from design
Explanatory capacity of the theory
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1. BBCs and BDCs of some form are needed (without
them, the belief-desire system could not work).

2. At issue Is therefore only their special form.

3. Only alternative that seems to have been proposed:
BBCs and BDCs are ordinary propositional inference
processes (“"'metapropositional theory")

B The person forms a belief (metacognition) about match or

mismatch of newly acquired beliefs with preexisting beliefs
and desires, e.g.:

B Belief about belief disconfirmation (BBC): Bel[Bel(p,t) &
Bel(—p, t-1)] = Bel[Bel(—p, t-1) is disconfirmed,t]

B Belief about desire fulfillment:
Bel[Bel(p,t) & Des(p, t)] = Bel[Des(p, t) is fulfilled, t]




B 4. This theory is implausible. ,,Metapropositional*
Inferences are:
B Too complex — unlikely to be present in children and

animals that we would like to ascribe propositional
emotions

B Implausible from an evolutionary perspective (BD system
must be equipped with BBCs and BDCs from the start)

B Gets the object-directedness of emotions wrong: E.g. one
Is surprised that p, not that Bel(— p) is disconfirmed or that
p IS unexpected.

B 5. Present theory avoids these problems

B 6. Itis hard to think of another alternative that is
significantly different from both the ,,metapropositional*
theory and the present account.




B 1. Theory explains what is distinctive about the phenomal
aspect of emotional experiences as well as, or better than, any
other existing theory.

B 2. Theory provides for a principled demarcation of basic
emotional feelings.

B 3. Theory (re-)solves the "intentionality puzzle" of emotions.

B 4. Theory (re-)solves the "cognition-emotion debate” in
psychology.

M 5. There is some indirect empirical evidence for the proposed
mechanisms

B evidence for automaticity of belief-desire comparisons; Moors &
DeHouwer, 2001; Moors, 2004)

B Evidence that people use pleasure /displeasure feelings (e.g.,
Schwarz & Clore, 1996), as well as feelings of surprise, as
information when making inferences (e.g., Reisenzein &
Studtmann, 2005)




