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(ABSTRACT)

To date, few computer programs have been constructed to express or
understand human emotional states. None of these programs can detect a
large spectrum of emotions from emotional situations, nor do any of them
express emotions over more than one temporal dimension. A number of
these programs used representations with domain restrictive structures. We
have constructed a computational model of emotion that detects twenty-eight
emotions and is non-domain specific. It reports emotional episodes, moods,
and dispositions. The psychological theory behind the model draws
extensively on the ideas developed in the book “The Cognitive Structure of
Emotions,” by Ortony, Clore and Collins [Ortony et al. 1988]. To test the
model, we implemented a contextual front end to the system to provide
input data. The domain chosen was doctor/patient interaction scenarios.
Because our model is domain independent, any context could have been
chosen, and other such contexts are explored in this paper. Our model
demonstrated its ability by detecting a considerable range of appropriate

emotions from the test case.
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1. Introduction

When one human communicates with another human, information is being
transferred, analyzed, and represented. The analysis is colored by previous
understandings and ideas of the speaker and the listener. One prevalent facet
of these “understandings and ideas” is emotion. To see this, consider the
scenario of a lawyer meeting her client for the first time. The client has been
accused of murder, but believes he is innocent. The client must soon face trial
and possibly prison. Knowing these facts, the lawyer talks gently with the
client to lighten his distressed mood. She castigates his accusers to share in
the client’s reproach. As a result the client likes the Lawyer and approves of
the lawyer for her sympathetic acts. The client hires the Lawyer. Finally, he

rewards her and secures her favor by offering to pay her handsomely.

From this scenario, it is clear that our emotions and our understanding of the
emotions of others play an important role in our analysis of communication.
Understanding the emotions of others helps us to perceive their
communication in a new light. It helps us understand what kind of persons
they are, what things are important to them, how much they like things and
other people, and even what motivates them. We can respond to the
communications and needs of others more effectively if we understand their

emotions.
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An important goal being strived for by researchers in the field of computer
science is to enable computers to interface with human beings in more
natural and satisfying ways. Getting computers to understand how humans
communicate and think is critical to the achievement of this goal. Because
emotion is so intertwined in human communication and thought,
computers will not be able to understand these notions without an

understanding of emotion.

As we will see in the next chapter, attempts to understand, model, and
analyze emotions by computer models have been very limited up to this
point in time. Most of these attempts do not present a general model of
emotion. Rather, they are geared to specific contextual domains. In this
thesis, we will explore our implementation of a broad computational model
of emotion that does not depend on context. This model examines the
communications of agents and deduces their emotions. These emotions are
implied by specific acts, utterances, and personality characteristics of the
conversational participants. For reference purposes, we call our model

“COMOE,” for “COmputational Model Of Emotion.”

To be exact, COMOE detects the emotions of participants in a contextual
scenario. It does not generate emotions. This detection process is needed for
a computer to understand human communications and motivations. It is
certainly possible that a computer could be given a “personality” and placed
within a contextual scenario, in which case our model could detect the

computer’s emotions. This computer scenario however, would be artificially
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contrived. We are more interested in the detection and understanding of

emotions in real human settings.

Before continuing, we must state that our goal is to achieve rudimentary
emotion detection on the computer. The complexities of emotional
manifestations are great, and our model does not attempt to discern more
than some of the most basic eliciting conditions and factors of emotions. In
pursuing this modest objective, our model attempts to go well beyond the

capabilities of any past computational model of emotion.

The setting we have devised as an input test case for our model presents a
scenario in which a patient has come to a doctor to seek diagnosis and
treatment. We chose this context because it very commonly occurs in our
society and because it elicits a wide range of emotions with differing
intensities. The model could have been tested with any other context, but
this context puts a great deal of stress on the model, making it a worthy
testing scenario. Here is an example of the emotions our model detected as a

result of an act in this scenario:

##+3+ DOCTOR'S EMOTIONS to: Patient> ThankDoctor (great)

--------am---- Episodes -------v-e-m-a->

High JOY associated with

the Doctor's desire to SatisfyTheCurrentPatient.

Medium-high PRIDE towards Doctor

...no object emotion...

This implies a compound emotion of high SELF_SATISFACTION.

—mwmmmememeem- MoOd -----mmeeeeeeee->

High RELIEF associated with
the Doctor's desire to FindThatThePatientHasNoAilments.
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Medium-high PRIDE towards Doctor
...no object emotion...

~-——- Dispositions in Focus ——-—->

...no event emotion...

High PRIDE towards Doctor

Medium LIKING for Patient

There is a disposition/episode compound emotion of high SELF_SATISFACTION.
This model output shows the doctor’s reaction to the patient’s gratitude after

being cured of cancer.

To express the construction of the model and the test scenario in this thesis,
we will proceed in the following way: In the chapter following this one we
will examine the history of computational emotion models and express the
psychological roots of this model. In the next chapter, entitled “A
Computational Solution to Modeling Emotions,” we will provide an
overview of how the model was constructed and how it operates. In chapters
four through nine we will fill in the details of the model and provide an in
depth understanding. In the tenth chapter, we will describe the nature of the
test case and explain what kinds of information need to go into such test cases
in general. In chapter eleven, we will analyze and show examples of the
output of the model, given the test case as input. In the last chapter, we will
discuss how the model would react to some other test case scenarios. We will
also discuss the model’s overall achievements and how it could be improved

to achieve more.
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2. Background Literature Review

Throughout the history of modern psychology, a number of different
approaches to understanding emotions have been developed and considered.
These psychology “schools of thought” have divided into five basic divisions:
Physiological theories, Behavioral theories, Cognitive theories,
Psychoanalytical theories and Humanistic theories. In the first section of this
review, we examine these approaches to understand where our model fits

into the spectrum.

While it is true that psychology has been evolving and developing for
centuries, modern computers capable of rendering interesting models of
emotions have only been around for about a quarter of a century. In those
twenty five years, only a handful of computer programs have been developed
to model or understand emotions. Four of these programs, ELIZA, PARRY,
ALDOUS, and BORIS, are particularly important, and by examining them we
can better understand the advances of our own model. Sections two through

five of this chapter are devoted to this purpose.
Any model attempting to understand something as complex as a human

being requires a theoretical foundation. The primary core of our model came

from some particularly insightful ideas developed at the University of Illinois
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at Urbana. Urbana psychologists Andrew Ortony and Gerald Clore, together
with Allan Collins from Bolt, Beranek, and Newman developed their
theoretical model of emotion with the intention that it be explicit enough to
eventually encode into a computer [Ortony et al. 1988]. Their model was
further enhanced by Ahmed Bouzid at Virginia Polytechnic Institute and
State University to include the three temporal dimensions of emotional
episodes, moods and dispositions [Bouzid 1990]. We examined these works in
detail and made our own additions and revisions. Ultimately we achieved
the final goal of an actual computer implementation of the model. In the last
section of this review, we will examine the Ortony group concepts in detail,

and explore the changes made by Bouzid.

Viewpoints of the Origin of Emotion

Ahmed Bouzid, in his master’s thesis on meta-communication, provides a
useful overview of the various schools of thought in the field of psychology
[Bouzid 1990]. After examining his overview and comparing it to the
descriptions provided by various introductory books (see [Hilgard et al. 1975]
and [Freedman 1982]), we have constructed our own overview of these
schools of thought with respect to their approaches to understanding
emotion. We present them here to provide the reader with an brief
understanding of these approaches, and to indicate which school of thought

our model is most closely aligned with.

Bouzid explains that psychological viewpoints have been divided into four
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separate traditional schools of thought: the Physiological theories, the
Behavioral theories, the Cognitive theories and the Psychoanalytic theories.
The concepts developed by most of the great theorists of psychology can be
placed in one of these four schools. There is also a fifth school of thought that
has come into being more recently that embodies “Humanistic” theories (as
described in [Hilgard et al. 1975] and [Freedman 1982]). We will explore this

new controversial school at the end of this section.

The Physiological theorists hold that emotions are produced by bodily
responses to stimuli. Their idea is that emotion is not a product of thought,
conscious or otherwise. Emotions are constructed by a series of bodily
elements such as glands or nerves being directly stimulated by external
phenomena. These elements cause a chain reaction that might involve heart
rate increases/decreases, muscle excitement/atrophy, physiological pleasure
sensations, and many other effects. The effects combine to form a state of
emotion. These notions summarize the views of Descartes and Hume.
Bouzid points out that William James, who came after Descartes and Hume,
also agrees with the physiological origin of emotion, but asserts that it is not
the combined physiological effects that form a state of emotion, but rather the
personal observation of these effects. For example, noticing that your heart
rate has increased and your muscles are twitching and jumpy causes you to

experience fear.

We agree that physiological phenomena can have an impact on one’s

emotional state. Extreme cases of this are exhibited by psychiatric patients
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who exhibit intense levels of emotions that cannot be explained through
rational thought. Chemical imbalances in the brain can physically cause
emotions to occur without the presence of external stimuli. In recent years,
psychiatrists have been successful in treating many of the excessive emotional

conditions, such as severe depression, through the use of chemical therapy.

It is probably reasonable to assume that people in general normally experience
some emotion induced by physiological causes. It is also rather obvious,
however, that the stimulus of so many of our emotions is rooted in more
analytical origins. External causes of emotion are usually too complex to be
identified by simple physiological receptors. For example, my body cannot
perceive the loss of a job, the success of a project, political repression by a
government, the death of a grandfather, the danger of final exams, and so
many other events that stimulate emotions, without intricate cognitive

analysis.

The Behavioral school explains emotions in a different way. This school
holds that we behave in certain ways which when perceived later indicates to
us what our emotional state is. For example, consider the person who sits
around the house all day, with his head down, staring at the floor, exclaiming
that life is no longer worth living. This behavior indicates that the person is
sad. This observation indicating emotion seems similar to James’ ideas,
except with James it was observing physiological phenomena rather than
behavioral phenomena. Darwin found this view of emotion particularly

useful because he wanted to explore the utility of emotions. If an emotion is
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simply a behavior with a purpose, then this utility can be discerned.

The main problem with this theory is that it does not attempt to understand
what causes the behavior and consequently the emotion. Consider the earlier
example of the person who sits around the house all day, with his head down.
What caused him or her to be like that? Perhaps there was a death in the
family, or a loss of a job, or perhaps he or she is physiologically predisposed to
act that way. Is the behavior causing the emotion, or is the event that caused
the behavior also causing the emotion? Clearly under either assumption, it is
the eliciting event which is at the root of the matter. If the eliciting event is
unknown, then the behavior is all we have to go on. If the eliciting event is
known, however, it makes sense to us to investigate it in determining

emotion.

It is the pursuit of understanding eliciting events and how they effect thought
that makes the next psychology viewpoint a powerful one. The Cognitive
approach contends that emotions are caused by conscious thoughts. Bouzid
explains it this way:

“...according to the adherent of the cognitive theories of

emotion, the perceiver’s cognition of the situation, how

he sees things, what he believes and how he evaluates

what he sees, are fundamental in the definition of what
an emotion is.”

To see how different this idea is from the other ideas we have explored so far,

consider the following situation: Peter was fired from his job today. The
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physiological theorist would probably have a very difficult time explaining
why Peter is unhappy. There is no physiological pain affecting Peter. None of
his sensory organs are picking up anything uncomfortable. If Peter was
hanging out in a bar getting drunk and crying into his glass, a behaviorist
would be able to tell that Peter was unhappy, but the behaviorist would not
understand why. The cognitive theorist would look at Peter’s mental goals
such as being successful, making a living, and providing for his wife and kids.
The cognitive theorist would postulate that Peter was unhappy because losing

his job is causing Peter to realize that these goals have been derailed.

The last school of psychological thought, the Psychoanalytic school, is
centered around the work of Sigmund Freud. The main distinction that
Freud makes is that much of the thought behind emotion is not conscious,
but rather subconscious. He also holds that this subconscious has an
incredible memory, capable of dwelling on the past constantly and applying
the past to current situations. One could say that Freud was really a cognitive
theorist, except that his theories hold that the mental process of constructing
emotions is based much more on the past than most cognitive theorists
believe and that cognition itself occurs in the back of the mind without the

awareness of the person experiencing the emotion.

The controversial fifth school of psychology that we mentioned earlier has
not enjoyed much scientific support, partly because of its desire to take science
out of psychology. This is the school referred to as “Humanistic.”

Philosophers such as Nietzsche and Sartre belong to this school. It holds that
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emotions are really a tool used by people to change their perception of the
world in such a way so that it is more attuned to their mental state. We wish
to grow and “self-actualize” in our perceived world and emotions may help

us to switch to a world were these goals are more readily facilitated.

The main trouble with Humanistic thinking is that it is not concretely
defined, making it practically impossible to model. It seems incapable of
predicting emotions without dipping into the other schools of thought.
Modern psychologists generally use its principles as an aide to psychological
counseling, rather than emotion detection. It holds that each human is
completely different, and the notion of common emotional motivations is
practically an oxymoron. This makes the Humanistic school rather useless in

developing general emotion models.

We believe that the cognitive approach has the most promise in terms of
trying to discern the emotions of others based on their experiences and acts.
When there is little background information to draw on, the behaviorist
approach could also be fruitful. Physiological theories are able to identify the
causes of some emotions - especially in moods and dispositions, but seem
unable to grasp the complexities of general emotional experience.
Psychoanalytical theories closely mirror the cognitive approach, but require
the modeling of subconscious thinking based on a collage of past memories.
How these past memories come together with current events to produce
emotions is not well understood, so a computational model based of these

concepts would be highly subjective.
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Deception with ELIZA

The first program that seemed to contain some understanding of emotion
was ELIZA. ELIZA was written on an IBM mainframe at MIT in the mid
sixties by Joseph Weizenbaum [Weizenbaum 1966]. ELIZA was a strong
model of artificial intelligence, meaning that it tried to simulate a human
being, rather than explore some subtopic of human intelligence. Specifically,
ELIZA pretended to be a behavioral psychologist. In theory, such a program
would have to have some understanding of emotion. Consider the following

dialog with ELIZA and a user, as reported by Weizenbaum:

User: Men are all alike.

ELIZA: In what way?

User: They’re always bugging us about something or
other.

ELIZA: Can you think of a specific example?

User: Well, my boyfriend made me come here.

ELIZA: Your boyfriend made you come here.

User: He says I'm depressed much of the time.

ELIZA: T'm sorry to hear you are depressed.

User: It's true, I am unhappy.

ELIZA: Do you think coming here will help you not to be
unhappy?

User: I need some help, that much seems certain.

It certainly looks convincing. Note how ELIZA seems to understand what
depression and unhappiness is. Also note how ELIZA fits into the

behaviorist technique of asking bland questions to elicit unbiased responses.

When one actually examines how ELIZA responds the way it does, however,
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it becomes clear that no real understanding of emotion is possessed by ELIZA.
ELIZA simply plays certain word games that appear to produce ‘intelligent’
results. Consider some of the strategies used by ELIZA:

o If there are no “key words” found in the user’s sentence,
ask a stock question, such as “In what way?” or simply
repeat the sentence.

e If the only “key words” found in the user’s sentence are
pronouns, use the antecedent of the pronoun to make a
repeated sentence more intelligent looking.

¢ If a “key word” such as “depressed” occurs, produce a
stock sympathetic phrase.

¢ Construct new questions by adding stock joining clauses
to rephraisings or pronouns of the user’s sentence.
Examples of these clauses include “What would it mean
to you if...” and “What else comes to mind when you
think of...”

Looking at these kinds of rules, it is clear that ELIZA is not considering the
user’s emotions, nor does it understand emotions. The next program we are
going to explore takes the ELIZA concept farther and actually becomes

emotional.

PARRY’s Improvement

PARRY is a program that simulates a paranoid psychiatric patient. It was
written by Kenneth M. Colby, Sylvia Weber and Franklin D. Hilf in the early

seventies at Stanford University [Colby et al. 1971]. PARRY suffers from

delusions, that is, fears not grounded in fact, typically found in cases of
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paranoia. Consider the following dialog between PARRY and a psychiatrist

interviewer:
Interviewer: Why are you in the hospital?
PARRY: I shouldn’t be here.
Interviewer: Who brought you here?
PARRY: The police.
Interviewer: What trouble did you have with the police?
PARRY: Cops don’t do their job.
Interviewer: What do they do instead?
PARRY: Cops arrest the wrong people.
Interviewer: They arrest the right ones sometimes.
PARRY: The law should get those Italian crooks.
Interviewer: Are you Italian?
PARRY: My background is British, but I was born in

this country.

Interviewer: Do you know any Italian crooks?
PARRY: I try to avoid the underworld.
Interviewer: Are you afraid of the underworld?
PARRY: The Mafia are the worst gangsters.
Interviewer: Are you connected with the Mafia?
PARRY: You know, they know me.
Interviewer: How do they know you?
PARRY: They spy on me.
Interviewer: Why do they?
PARRY: They want to get false evidence to frame

me.

Note that both ELIZA and PARRY have the same sort of input/output
paradigm, that is, they both process an input statement or question and
generate an output statement or question. While ELIZA’s processing is very
simple, consisting of the sort of direct rules mentioned earlier, PARRY’s rules
are more complex, though in a similar vein. PARRY has biographical

information stored in its data base, and thus it is able to answer questions,

rather than avoid them as ELIZA does. The main advance PARRY has over
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ELIZA as far as we are concerned, however, is that PARRY models an internal

emotional mood as part of its input/output processing.

When the interviewer asks PARRY a question, PARRY looks for key words
that might indicate malevolence. @ PARRY reacts to this perceived
malevolence by increasing one or more of its three mood emotions, namely
fear, anger, and mistrust. Over time, however, these emotions will die down
if no further malevolence is perceived. The state of these mood emotions
partially dictate what phrase PARRY will output. For example, if PARRY’s
level of anger is high and its level of fear is low, PARRY will refuse to answer

the interviewer’s questions and verbally attack the interviewer.

The trouble with PARRY’s model of emotion is its “key word” approach.
PARRY does not understand what emotions are. It simply associates key
words directly with a particular emotion. For example, if the interviewer asks
“Do you place bets on the horses?”, PARRY identifies the word ‘bets’ as a
“flare concept” (i.e., a word that initiates an emotion) and rises its internal
level of fear. PARRY has no idea why a paranoid patient would find betting
on horses fearful. PARRY has no understanding of the general causes of fear
or anger, it just initiates them when key words within its specific paranoia
context are discovered. Still, at least PARRY actually considers emotional
states, whereas ELIZA attempted no internally evident treatment of
emotions. ALDOUS, the next program we will examine, is very different
from ELIZA and PARRY. Unlike these programs, ALDOUS considers an

emotion to be caused by a combination of past emotions.
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A Generic Model: ALDOUS

ALDOUS, written by John C. Loehlin in the mid sixties, is a very small
program [Loehlin 1968]. It ran originally on a Burroughs 205 computer, with a
memory capacity of 4 kilobytes. Compared with PARRY, which consisted of
35 kilobytes, or ELIZA, which was probably similar in size to PARRY,
ALDOUS is almost one ninth their size. The computational model we have
constructed is approximately one hundred and ten times the size of ALDOUS.
Within ALDOUS’s minuscule framework, however, it was able to model fear,
attraction (or love) and anger. These emotions were directed towards objects
such as “adult males with dark hair” and also exhibited as an emotional

moods.

To say that ALDOUS models emotions is probably incorrect. It is more
accurate to say that ALDOUS represents emotions. Specifically, ALDOUS
represents its old emotions toward objects and its current emotional mood in
memory. ALDOUS then constructs new emotions with an algorithm that
bases its output on these previously represented emotions. For example, if a
“blonde female teenager” was given to ALDOUS as input, ALDOUS would
look in its memory for emotional references to blondes, females, teenagers,
blonde females, blonde teenagers, female teenagers and blonde female
teenagers. It would also reference its current mood, which would be equal to
its last emotional output. Based on the combination of ALDOUS'’s emotions
toward all these similar objects, and its current mood, ALDOUS would assign

a new emotion toward the blonde female teenager. ALDOUS also would
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produce an emotional action such as injury, frustration and satisfaction, in

response to the emotions of fear, anger and attraction, respectively.

While it is true that ALDOUS handles emotions in a more generic way than
PARRY, it is also true that ALDOUS, like PARRY, does not understand the
causes or definitions of emotion. ALDOUS has no idea why it feels ‘fear’
towards an object. All it knows is that fear was felt towards similar objects in
the past. Why it felt fear in the past is also not known. The fact that fear
comes from the anticipation of the prospect of something bad happening is
not considered by ALDOUS. ALDOUS'’s simple representation scheme does

not encode such underlying cognitive foundations for emotions.

The Representational Breakthrough of BORIS

ELIZA, PARRY and ALDOUS were simple and tended to use extremely
simplistic solutions to complex problems, such as understanding emotions.
One of the reasons for this was that they were all written many years ago on
very limited computers that were both slow and, more importantly, had very
small memory capacities. The next program we will examine did not suffer
from such limiting factors. It was written in 1982 by a graduate student of Yale
University named Michael G. Dyer. Dyer’s program, named BORIS, was the

first to actually account for the causes and structures of emotions [Dyer 1983].

The purpose of BORIS was to read stories and try to understand them.

BORIS’s performance was tested through question/answer sessions,
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conducted after BORIS had scanned a given story. BORIS could digest just
one form of story, but story variations within this form could be constructed.

An example paragraph of one of BORIS’s input stories is as follows:

Richard hadn’t heard from his college roommate Paul for
years. Richard had borrowed money from Paul which was
never paid back, but now he had no idea where to find his
old friend. When a letter finally arrived from San
Francisco, Richard was anxious to find out how Paul was.

Here are some of the questions BORIS answered about this:

Question 1: What happened to Richard at home?

BORIS: RICHARD GOT A LETTER FROM PAUL.
Question 22 Who is Paul?

BORIS: RICHARD'’s FRIEND.

Question 3: Did Richard want to see Paul?

BORIS: YES, RICHARD WANTED TO KNOW

HOW PAUL WAS.

There was also an emotional question:

Question 4: How did Richard feel when the letter
appeared?

BORIS: RICHARD FELT GLAD BECAUSE PAUL
AND HE WERE FRIENDS.

BORIS answered more emotion related questions as the story progressed, for

example:

Question 5: 'Why was Paul upset about the divorce?

BORIS: PAUL AND SARAH WERE FIGHTING
OVER THE FAMILY POSSESSIONS.

(This was derived from the sentence “Paul wanted the

divorce, but he didn’t want to see Sarah walk off with

everything he had.”)
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Question 6: How did Paul feel when Richard called?

BORIS: PAUL WAS GRATEFUL BECAUSE
RICHARD AGREED TO BE PAUL'S
LAWYER.

(This was derived from the sentence “He (Paul) sounded

extremely relieved and grateful,” as well as some

sentences indicating purpose and timing.)

Question 72 How did Richard feel when the coffee
spilled?

BORIS: RICHARD WAS EMBARRASSED.

(This was derived from sentences indicating that Paul was

annoyed by Richard spilling coffee on him.)

BORIS’s basic methodology is to create an AFFECT structure when an
emotion word is discovered in a story. This AFFECT structure is combined
with other semantic structures (namely GOALSs, TAUs (Thematic Abstraction
Units), ACEs (Affects as a Consequence of Empathy), and IPTs (Interpersonal
Themes)) that help to explain the derivation of the emotion. These other
semantic information structures are constructed for other understanding
purposes beside emotion analysis. This is an important feature, because it
allows BORIS to answer questions with regard to a particular emotion, even
though no emotion word was specifically given in the story. BORIS does this
by scanning these other structures to see if they might be able to imply the

emotion in question.

One limiting factor of BORIS is that for an emotion to be detected, it must first
be given to BORIS directly, either by the story or by the question. BORIS is not
able to presuppose emotions on its own. Another limiting factor is that when

BORIS does not have an AFFECT structure to imply an emotion asked about
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in a question, it will not be able to find another semantic structure to imply
the emotion unless such a structure was created as a reaction to an explicit
mention of goal achievement or non-achievement in the story. BORIS
knows nothing about the people in the story or about people in general,

except what is explicitly mentioned.

Susan Ravlin, whom we will talk more about in the next section, has done
some important work in goal evaluation for the purpose of emotion
modeling. She explains that BORIS was not really intended to be a model of
emotion, but rather that BORIS only “attempts to use affective cues in
expectation-driven understanding” [Ravlin 1987]. This is consistent with our
own assessment of BORIS. Ravlin gives the example that BORIS would be
able detect the emotions involved in the sentence “Joan Collins was very
annoyed when Johnny Carson spilled a cup of coffee on her.” However,
BORIS would not be able to find these emotions had the sentence been
“Johnny Carson spilled a cup of coffee on Joan Collins, so she slapped him in

the face.”

Despite these drawbacks, BORIS was able to account for more emotions than
any other program written before it, and its representations took into account
goals, prospects, and interpersonal relationships to explain the roots of
emotions. BORIS could represent using AFFECT structures about 11 distinct
emotions ranging from joy to guilt. For example BORIS’s AFFECT structure

for Pride was:
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(AFFECT
STATE (POS)
CHAR x
G-SITU ()
TOWARD y)

This indicates that person x achieved the goal j of person y [Dyer 1983]. There
are other factors that should be considered with the representation of pride,
however, this representation goes far beyond what has been implemented in
the past. We will discuss the other factors of pride in the description of our

own model later on.

Foundations of our Cognitive Computer Model

Looking back over the four programs we have explored thus far, it is clear that
none of them actually contained a true model of human emotion. ELIZA,
though it mimicked a psychologist, had no understanding of the emotions of
its patient. PARRY displayed emotionally induced acts and maintained a
“mood,” but the emotions PARRY “felt” were not motivated by the eliciting
conditions of emotion, but rather direct links to “key words.” ALDOUS
exhibited an interplay of emotional representations, but knew nothing of the
foundations of those emotions. BORIS finally delved into emotion
foundations, but could not detect emotions that were not totally, or almost
totally laid out in texts and questions. In addition, BORIS did not consider

many of the important aspects and factors of the emotions it represented.

To go beyond these limitations, we have implemented a model that is based
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