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Notes for Meeting 24
Cognition, Affect, and Enption

The Pervasi veness of Enotion
There is no question that enption plays a central role in human lives.
It colors and nodul ate many of our activities, both physical and nental.
This raises an inportant and interesting question:
- Howis enotion related to cognition?

More broadly, what function does enption serve in an integrated
cogni tive systen®

Enotion and Rationality

The traditional viewis that enptions are an irrational hol dover from
our evol utionary precursors.

Thi s perspective influenced nuch of the early Al work, which ignored
enptions as being detrinmental to intelligent systens.

- Cearly, one can build progranms that reason, plan, and conmunicate,
to sone extent, without enptional conponents.

- However, Sinmon (1967) has argued that affect and enotion play inportant
roles in controlling cognitive attention.

- Damasi o (1994) describes brain-damaged humans who have little or no
enotion, and who have difficulty neking decisions.

Thi s suggests that hunman-level cognitive systens nay require enotions.
Sorme Distinctions

Both the acadenic literature and everyday | anguage use a nunber of
terms that we should differentiate:

- Affect. The positive or negative aspect of sonme experience.
- Mood. A global variant of affect for the entire cognitive system

- Enotion. An experience associated with some nental structures related
to an event, agent, or object.

- Feelings. Affective or hornonal responses associated with an enotion.
A conpl ete account would relate each of these factors to cognition.

Here we will focus on enptions, which are the npbst conplex and interesting
froma cognitive perspective.
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Exanpl es of Enotions

There are nmany enotions that we view as inportant enough to nane,
i ncl udi ng:

Happi ness Sadness Anger

Fear Worried Despai r

Love Pri de Cour age

Di sappoi nt ed Rel i eved Pl easant surprise
Frustration Sati sfaction Hel pl ess
Annoyed Irritated Di sgust ed
Resent f ul Envi ous Jeal ous
Enbarrassed Quilty Ashanmed

Sel f righteous Regr et O f ended

Pity Synpat hy Schadenfreude
Anused Wonder Ane

Al t hough ot her mammal s have enotions, the human anal ogs are di stingui shed
by their richness and conplexity.

This suggests there is a strong cognitive conponent to enotion.
Representing Enptions

Bef ore we can di scuss enptional processes, we nmust consider how to
represent them

Marsella, Gratch, and Petta (2011) distinguish three main ways to
encode enotional content:

- Dinmensional nodels (enmptions as points in N-dinensional space)
- Anatom c nodels (enotions as activations in neural circuits)
- Appraisal nodels (enptions as relations anpbng cognitive structures)

These franmeworks suggest very different ways to approach expl ai ni ng
enoti onal processes.

Di nensi onal Mbdel s

Mbst di mensi onal nodel s characterize enotions as points in a three-
di mensi onal space:

- pleasure (neasure of val ence)
- arousal (level of affective activation)
- dom nance (nmeasure of control)

Such "PAD' nodel s have been used successfully in a variety of synthetic
characters (e.g., Becker-Asano & Wachsnuth, 2008).

However, they cannot handl e sone clear and inportant phenonena:
- enotions are ABOUT some event, person, or object;
- one can have M XED enotions about the sanme target.

Thi s suggests the need for an account with richer cognitive structures.
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Enotions as Cognitive Structures

Appr ai sal nodels view enptions as inferred rel ations anong nental
structures based on situations.

Otony et al. (1988) describe 22 such configurations that characterize
conmon enotions organi zed around events, objects, and other agents.

We can describe elicitation conditions of enptions as relations anpbng:

- an agent’s goals, intentions, expectations, and beliefs
- an agent’'s inferences about other agents’ goals, intentions, etc.
Thi s suggests that enptions are abstract and donmi n i ndependent, nuch

as the inference rules used in dial ogue.

Exanpl es of Enotional Structures

We can specify the conditions for eliciting enptions as abstract rules:
- (disappointed ?agent ?event) <=
(goal ?agent ?event) (expect
(belief ?agent (not ?event))

?agent ?event)

- (jeal ous ?agent ?other ?object) <=
(goal ?agent (possess ?agent ?object))
(belief ?agent (not (possess ?agent ?object)))

(belief ?agent (possess ?other ?object))

Mor e conpl ex
they invol ve

enptions are specializations of nore basic ones in that
nore conditions.

An agent can use the sanme rules for inferring another agent’s enotions
as for eliciting its own.

Intensity of Enotions

Al t hough enptions have a clear cognitive structure,
associ ated feelings.

they al so have

One aspect of feelings is their
and gradual |y decay over tine.

intensity, which typically begin high

Conput ati onal nodels that address intensity usually calculate it with
equations based on utilities and probabilities.

Such cal cul ati ons play nore inportant
than in ones that

roles in dimensional nodels

i ncorporate appraisals.
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Ef fects of Enotions

Sonme accounts of enotion are "open | oop",
of enotions but not their effects.

in that they nodel generation

More conpl ete accounts are "closed |loop", in that they influence either:

- the agent’s physical behavior

- e.g., crying or punching someone

- the agent’s cognitive processing

- e.g., changing goal priorities or increasing planning

The latter view follows Sinon (1967)
regul atory role in cognition.

inclaimng that enptions play a

When conbined with the domai n-i ndependent,
this suggests:

abstract character of enotions,

- The Enption as Metacognition Hyptothesis:
role in determning the course of nental

Enotion plays a netacognitive
processi ng.
Again, this suggests that emption will be a central
cognitive system

part of any human-| evel
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Cogni tion and Personality
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