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A Conical Model for the Taxonomy of Emotional Experience
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Circular models of affective experience have been proposed in which emotional
concepts fall around a circle in a systematic manner. In an effort to verify a
circular representation and examine the relationship of an intensity factor to
emotional experience, a multidimensional scaling technique was used that ex-
amined adjective self-ratings and judgments of others’ affect. A three-dimensional
solution was found to best represent emotional experience. A circular organization
of emotions was replicated; however an intensity dimension extended from this
circular base to a neutral point in such a manner as to approximate the surface
area of a cone. Affective adjectives were arranged on the surface of the cone at
heights according to their intensities. Intense adjectives such as disgusted or happy
fell near the base of the cone, whereas less intense adjectives such as arzentive or
pleasant fell near the neutral tip. An interpretation, which integrates two major
theories. was presented that describes emotions as a number of distinct dimen-

sions anchored at the neutral tip of the cone and extend to form a circular ordering

at the base.

The influence of emotion' on all aspects
of psychological experience is familiar to ev-
eryone, yet the nature and phenomenology
of emotion remain unresolved scientifically.
Even the description of emotion has been and
continues to be a difficult task. Describing
emotional experience appears to follow a tax-
‘onomic system in which terms of emotion
are systematically related. Each emotion may
not be a discrete entity (Polivy, 1981) but
labeled and experienced in relation to other
possible emotional reactions. Thus, an ade-
quate understanding of emotion categories
requires a structural representation that de-
scribes the relationships among different
emotion states.

Efforts to describe the structure of emotion
began early in the history of psychology with
Spencer in 1890, followed by Wundt in 1897.
Over the years the study of the structure of
emotions has evolved and has addressed such
issues as the polarity in emotion, the number
of dimensions that best describe the phenom-
enon of emotion, and how a number of di-
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mensions interrelate to form a structural de-
scription of emotional experience.

Polarity of Affect

Monopolar or discrete descriptions of
emotion treat each affective state as a sepa-
rate dimension (e.g., Gellhorn, 1964; Izard,
1972; Tomkins, 1965), often assuming a
unique system of physiology for each emo-
tion, different facial expressions and inde-
pendent cognitive representations for each
discrete emotion. There is no underlying
structure hypothesized, but rather an aggre-
gate of independent emotions.

A second view suggests that affective states
are related to one another in a systematic
manner rather than being independent of one
another (e.g., Davitz, 1969; Mehrabian &
Russell, 1977; Russell, 1978), such that mis-
ery, for example, is inversely related to hap-
piness. This bipolar model of affect offers ev-

“idence in support of similarities across affec-

tive states, which then vary along dimensions
such as pleasant-unpleasant or active-pas-
sive. :
Early researchers (Nowlis & Nowlis, 1956)
failed to find support for bipolarity despite

! Affect and emotion are used interchangeably and are/'
meant to denote the same meaning.
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their onginal objective, which was to mea-
sure bipolar dimensions like pleasant-un-
pleasant, activation—deactivation, and posi-
tive—negative social orientation. Further ev-
idence was found supporting monopolar
factors (Borgatta, 1961; McNair & Lorr,
1964). Theories espousing monopolar views
are advocated by several investigators. Izard
(1972) described 10 fundamental emotions
more akin to discrete entities that can be
differentiated in terms of neurophysiological
features, facial expression, and motivational
and experiential characteristics. Arnold (1960)
described a number of distinct emotions,
-each with its own unique neurophysiological
substrate. Other theorists support a model
based on discrete emotional categories (Ek-
man, Friesen, & Ellsworth, 1972; Tomkins,
1962).

On the other hand, support for bipolarity
exists and also has early origins. Schlosberg
(1941) found that facial expressions reflect
bipolar dimensions of affect, as did subse-
quent research based on judgments of facial
expression (Abelson & Sermat, 1962; Ditt-
mann, 1972; Gladstones, 1962; Osgood,
1966).

Self-reports of emotion (Mehrabian &
Russell, 1974, 1977) lend further support for
bipolarity. These findings are also consistent
with bipolar results based on the Semantic
Differential Scale, which uses a paired re-
sponse format to describe emotion (Osgood,
Suci, & Tannenbaum, 1957); these findings
also concur with the bipolar results found
with Bentler’s (1969) single adjective format.
Fillenbaum and Rapoport (1971) reanalyzed
earlier data (Block, 1957; Ekman, 1955) us-
ing a scaling technique and found evidence
for bipolar factors, whereas Meddis (1972)
and Russell (1979) found that methodologi-
cal artifacts have led to spurious findings of
monopolarity in a number of previous stud-
ies. Bush (1973) used a multidimensional
scaling technique to examine the relation-
ships among 264 emotion adjectives. Results
supported bipolarity, as did a more recent
examination of 558 emotion terms (Averill,
1975). A

Finally, a number of investigators have ex-
amined emotional components of personal-
ity traits and found evidence of bipolarity
(Anderson, 1968; Conte, 1975; Leary, 1957;
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Norman, 1967). Russell and Pratt (1980)
even found bipolar dimensions in affective
attributions made to environments.

In summary, there is considerable empir-
ical support for the concept of bipolar di-
mensions in emotion regardless of the type
of data used (facial ratings, self-report, or
judgment on scales like the Semantic Differ-
ential) and some evidence that previous fail-
ures to find bipolarity may have suffered from
methodological problems.

Dimensions of Affect

Schlosberg (1941) first advocated two di-
mensions, pleasant-unpleasant and atten-
tion-rejection, for labeling affect revealed in
facial expression. Later, a third dimension,
sleep-tension, was identified (Engen, Levy,
& Schlosberg, 1958). Subsequent research on
the description of emotion in language re-
vealed three similar dimensions: pleasant-
ness, activity, and potency (Osgood, 1969;
Osgood, May, & Miron, 1975; Snider & Os-
good, 1969).

Evidence on the structure of affect suggests
three specific dimensions. The first two di-
mensions, pleasantness-unpleasantness and
arousal-sleep, are usually supported. Con-
sensus on the label of a third dimension, how-
ever, is unclear. Trust (Dittmann, 1972), au-
thoritarianism ( Frijda, 1969; Frijda & Phi-
lipszoon, 1963), interpersonal readiness
(Block, 1957), level of aggressiveness (Bush,
1973), and dominance-submission (Mehra-
bian & Russell, 1974, 1977) have all been
offered as labels to describe a third dimension
of affect. Fillenbaum and Rapoport (1971)
also found support for three dimensions but
concluded that dimensions other than pleas-
antness were uninterpretable. Averill (1975)
studied semantic differential ratings of emo-
tion terms and supported the evaluation
(pleasantness—unpleasantness) and activity
(active—passive) dimensions but found two
dimensions in place of potency: control-lack-
of-control and depth of experience.

Thus, there is agreement among investi-
gators on several issues. All but Averill (1975)
agree on a three-dimensional description. All

“agree on the pleasant dimension represented )
as a continuum ranging from extreme un- --

happiness to extreme happiness or ecstasy. -
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The second dimension, activity, ranges from
sleep or relaxation to agitation or frenzy. En-
gen et al. (1958) identified this as sleep-ten-
sion, whereas others label it degree of arousal
or activation (Dittmann, 1972; Frijda, 1969;
Mehrabian & Russell, 1974, 1977; Russell,
1979). Russell (1978) examined these simi-
larly named dimensions using a variety of
scaling techniques and factor analyses and
confirmed the unpleasant-pleasant dimen-
sion as well as level of arousal or an active-
passive dimension. Russell did not find a
third common dimension but instead found
evidence for three additional dimensions be-
yond pleasure and arousal, which he inter-
preted as referring to (beliefs about) the an-
tecedents or consequences of the emotion
described rather than referring to the emo-
tion itself.

In summary, three dimensions of affect are
generally supported. The next question con-
cerns the manner in which these dimensions
are related to one another.

Affective Maps

Attempts to create a multidimensional pic-
ture of emotion allow for various configu-
rations. Some researchers developed circular
conceptions following the circular organiza-
tion of personality traits (Allport & Odbert,
1936; Anderson, 1968; Conte, 1975; Leary,
1957; Norman, 1967). Emotions or traits are
organized in a circular manner around two
perpendicular axes such that emotions oc-
cupy distinct positions around the circle. For
example, in a circular structure organized
around bipolar dimensions of pleasure and
activity, dominant or active traits might oc-
cupy a position around 0° at the top of the

circular structure. Passive traits or emotions .

would be found directly opposite this, at
180°. Positive warm emotions and traits
would fall around 90°, whereas negative, un-
pleasant traits or emotions would be found
directly opposite this at 270°.

Affective dimensions appear to be inter-
related in a highly systematic manner form-
ing a circular organization, rather than co-
varying independently. Support for this cir-
cular model is available in recent research.
Affect as represented by an individual’s cog-
nitive maps and by self-report of affective
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states is described as a circumplex by Russell
(1980). Two dimensions, pleasure and arousal,
account for 45.8% of the variance in the self-
report data. In an effort to account for the
remaining variance, Russell suggests various
errors in measurement, one of which is con-
ceptual overlap in adjectives.

Intensity of affect, a variable diffcult to
investigate and thus often ignored, is graph-
ically represented in Plutchik’s (1980) cir-
cular model. This circular structure is based
on eight primary emotions that are concep-
tualized as bipolar opposites. Primary emo-
tions blend to create mixed or denvative
states analogous to the blending of colors on
a color wheel. Affective intensity is graphi-
cally represented on a circular emotion pro-
file by the proportion of the circle consumed.
Thus, the greater the intensity of an emo-
tional trait or affect displayed, the larger the
wedge-shaped area.

In summary, the majority of evidence sug-
gests that the dimensions descriptive of affect
are bipolar with convergence across methods
on pleasure and activity dimensions. Al-
though findings point to a third dimension,
agreement on the label of this third dimen-
sion has not yet been reached: Models limited
to a two-dimensional or flat surface may not

_adequately represent affective experience
“given the evidence cited above for a third

dimension. The model currently gaining sup-
port, however, is a two-dimensional circular
representation akin to that originally pro-
posed by Schlosberg (1941).

Ironically, theory and methodological tra-
dition may have limited investigation of the
intensity or depth-of-experience factor. A
third continuum, labeled depth of experi-
ence, may range from no report of emotion
to an extremely emotional experience. The-
ory suggests that some emotion is felt at all
times (Schachtel, 1959). It certainly seems
possible, though, that there may be times,
however brief, when individuals do not ex-
perience emotion or are not able to identify
or describe an emotional state. Empirical in-
vestigation of neutral states, then, may pro-
vide a mechanism for further elucidation of
the dynamics of emotional experience and
offer some insight into affective dimensions
by showing that affective adjectives vary
along a dimension of intensity, with one end
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anchored by neutrality. The inclusion of a
neutral adjective in the present research pro-
" vided the possibility of new organizational
formulations because neutrality has not been
included in past research on the structure of
emotional experience.

The present report is based on data ob-
tained in an investigation designed to ex-
amine emotional reactions. The first step was
to examine the underlying dimensions of the
cognitive processes that allow individuals to
label their own affective experience or to label
the emotion of others. Thus, the purpose of
the present study was to examine the assign-
ment of adjectives (a) chosen by subjects to
describe their own experience of emotion,
and (b) chosen by raters judging written tran-
scripts of subjects’ verbalizations during
emotional reactions. Examination of subjec-
tive and observational judgments provided
access to the dimensions used to label one’s
own emotions and the emotions of others.

In the latter case, clinical psychologists
were chosen to act as judges with the intent
of maximizing the ability of the raters in a
task of this sort. Clinical psychologists are
trained to read written reports or transcripts
from projective tasks that contain affect-re-
lated information in order to detect and label
emotions, thought disorders, and rclatcd
functioning.

In addition, female subjects only were em-
ployed. Hall’s (1979) summary of the non-
verbal literature and Maccoby and Jacklin’s
(1974) summary of sex differences indicated
that females are, in general, more facially and
verbally expressive. Because the methodology
employed here was being used for the first
time and sex differences were not to be ad-
dressed at this time, females were chosen to
maximize verbal and facial responsivity.

Method

Overview and Experimental Design

The method employed was designed to examine a
number of issues concerning the experience of emotion.
An overview of the design is presented, although only
the data pertaining to subjects’ ratings and clinical judg-
ments are reported. The present report is based on de-
scriptive evidence, and therefore design features that
might normally affect hypothesis testing are not relevant.

In order to obtain self-descriptions and accompanying
cognitions during emotional reactions, 34 female un-
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images that each slide elicited in one condition, whereas’ E
in the other condition, the same subjects were asked to ‘
remain silent. After viewing the slides, subjects com.
pleted an adjective checklist 10 describe their emotional *:
response 10 each slide and the intensity of each aﬂ'ectm:
reaction.

In a second phase, clinicians were asked to rate the
verbal transcripts of each subject in order to examine °
the underlying dimensions used to judge others’ affect -;
as well as to assess the correspondence between subjective
ratings and objective appraisals of cognitions accom- .
panying affect. The judges were asked to choose adjec-
tives and rate the intensity on the same adjective check- '
list in order to measure the affect displayed in the tran- °
scnbed verbal data.

Subjects

Subjects were 34 female undergraduates from the
University of Toronto between 20 and 30 years of age.? .
All but four of the subjects participated in the study to .
obtain credit for an introductory psychology class. The
remaining four subjects were undergraduate volunteers
from the same university population.

Clinical raters. One female psychologist with 8 years °
of clinical experience and one male psychologist with 6
years of clinical experience rated the verbal transcripts.

Stimulus Slides

Stmuli were slides prerated by undcrgraduata (Daly,

- Abramovitch, & Pliner, 1980; Khalsa & Polivy, Note 1)

and selected so as to evoke five different categories of .
emotion: humor, warmth/tenderness, neutral, sadness,
and disgust. For each of these slides, subjects were asked.
to rate the emotion category and degree of pleasantness
or unpleasantness. Slides were found to elicit the affect
intended and to vary according to the appropriate cat- .
egory along a pleasant-unpleasant continuum.

Each of the five categories of slides contained four
slides. The humorous slides depicted people engaging in
amusing situations; the neutral slides depicted pieces of
furniture on a blank background; the warm/tender slides
depicted a smiling infant or infants playing together; the
sad slides depicted individuals from Third World coun-
tries in states of despair; and the disgusting slides de-
picted accident victims and autopsies. Thus, a balance
between positive, neutral, and negative emotions was
maintained, and the positive and negative states were
cach represented by two emotions. In addition, two pairs
of scenic slides were included at the beginning of each
slide presentation in order to allow subjects to adapt
themselves to the procedure.

2 Data from two subjects were excluded because of -
technical problems with the video recorder, so in all, 36
subjects actually participated.
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Procedure

When the subject arrived she was told that, in order
to aid in the understanding of individuals® emotional
reactions, she would be viewing slides of scenes, people,
and objects that might evoke different feelings. The sub-
ject was also told that while she was viewing the slides
she would be video- and audiotaped and these tapes
would be shown, without identifying information, to
undergraduates in other psychology classes who would
be asked to judge subjects’ facial expressions. After sign-
ing a consent form that included this information, sub-
jects were taken into the experimental room and seated.
If the subjects were in the talk condition first, the ex-
perimenter gave the following directions:

I'm going to show you some slides and in order for
us to more fully understand your reactions, I would
like you to share the feelings and thoughts that you
have while watching each slide. When the slide is pre-
sented, could you describe how you feel in your own
words. Don’t worry about what you say—you may
use sentences, incomplete thoughts, or just words. Try
and tell me as much as you can about what you are
thinking or feeling at that time. Or just tell me what
comes into your mind, any images or thoughts. Try
and look at the slide for the whole time. Afier it is
removed from the screen, there will be a short period
of time before the next slide when you will see only
a dot on the screen. This will give you some breathing
space and time to relax between slides. Do you have
any questions?

If the subjects were in the no-talk condition first, the
experimenter gave the following directions:

I'm going'td show you some slides and while each slide

is being presented it would be helpful if you would
attend to your thoughts, feelings, images, or anything
else that comes into your mind. Try and look at the
slide for the whole time. Afier it is removed from the
screen there will be a short period of time before the
next slide when you will see only a dot on the screen.
This will give you some breathing space and time to
relax between slides. Do you have any questions?

The subject was then shown 10 stimulus slides, each
for 30 sec with a 10-sec interstimulus period between
each slide.

Following each of the talk and the no-talk conditions,
the experimenter returned with the adjective checklist
and intensity-rating forms and delivered the following
instructions:

Now I would like you to rate the slides you have just

seen. I will show you the same slides once again. This

time [ would like you to rate each slide on the following

forms. For each slide there is one page on which I

would like you to make two ratings. Look at each slide

again and then read off of the adjectives on the top
of the page. Afier you have read them all, go back and
pick the adjective which best describes how you felt
the first time you saw the slide. If you feel that more
than one adjective describes how you felt, you may

check off up to three adjectives. If you do this, put a

1 beside the one which describes your strongest feeling,

a 2 beside the next strongest and, if you choose a third
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one, put a 3 beside it. On the bottom of each page
there is a 9-point scale ideatical to the following one.
After each slide make 2 mark on the scale which ap-
proximates how intenss your main feeling was for this
slide. For example, if voa choose the adjective pleasant
to describe how you f&dt and this slide made you feel
very pleasant, then rasz your intensity 7-9. However,
if you felt only moderately pleasant, then rate your
intensity 4-6. If you fdt only very little pleasantness,
then rate your intensity 1-3. Do you have any ques-
tions about these forms? Now, please relax and we wili
begin.

The subject was then reshown the slides in the set she
had just viewed for 10 sec each, followed by a 20-sec
interstimulus period to a3ow for sufficient time to com-
plete her ratings. This was done because pilot research
indicated that subjects who rated while verbalizing in-
corporated the adjectives on the checklist into their ver-
balizations, whereas those who did not have access to it
until later did not. Having subjects rate their affective
responses after seeing slides a second time approximates
cue-based memory retrizval. However, this seemed rea-
sonable in order to avoid the bias introduced by viewing
the checklist before the sides, especially given that only
a few minutes had elapssd.

The order of directions pertaining to the talk and the
no-talk conditions was counterbalanced according to the
cell to which each subject was randomly assigned. Dur-
ing the presentation of the slides in both the talk and the
no-talk conditions, the hzad and shoulders of the subject
were video and audiotaped. Data obtained from the fa-
cial expressions are discussed in a separate paper.

Verbal Transcripts

Two clinicians were given the typewritten verbalization
transcripts of the audio portion of the talk condition.
Verbalizations for each sfide were numbered 1 through
10 (10 stimulus slides) and separated by a triple space.
The procedure used in the study and instructions given
to the subjects were conweyed verbally and in writing to
the clinicians. The clinical judges were asked to read the
transcripts carefully and choose the adjective or adjec-
tives they felt would match the affect the subjects ex-
pressed for each slide. Using the same rating forms as
employed by the subjects, they were instructed to choose
up to three adjectives to describe the affect displayed in
the printed transcripts and to number their choices. Fi-
nally, they were instructed to rate the intensity of the
affect evident in the verbal data using the 9-point scale
employed by subjects vizwing the slides.

Results
Proximity Matrices

Proximity matrices were computed for
each subject individually and for each clinical
rater’s judgments of each individual subject’s
transcript. This was done in order to examine
the pattern assignment of adjectives across
the five stimulus categories. Cells of each
matrix were based on subjects’ ordered choice
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of adjectives across the five stimulus cate-
gories. Adjectives were weighted by assigning
a value of 3 to adjectives chosen first, a value
of 2 to adjectives chosen second, and a value
of 1 to adjectives chosen last; all unchosen
adjectives assumed a value of 0. Thus, when
X = {3, 2, 1, 0} are values assigned to the
adjectives, b = {1 or 2} are the slides within
each set, ¢ = {1 to 5} are the stimulus cat-
egories, and i and j = {1 to 14} are the ad-
jectives, then the distance (d) between the two
adjectives, / and j, is

di = V2 (2 Xine — X))
c b

This equation represents the proximity
value between two adjective comparisons.
These proximities reflect the dissimilarities
among adjectives; the larger the value the
more dissimilar the adjectives are as applied
by the subjects or the judges across the five
stimulus categories. Using this metric, 14 X
14 proximity matrices were then computed
to examine possible response differences due
to design factors. These matrices also served
as the input for multidimensional scaling.
Two overall proximity matrices were con-
structed by computing an arithmetic average
matrix over all subjects for the talk condition
and one for the no-talk condition. In addi-
tion, two overall proximity matrices were
computed for each clinical rater’s judgments
of each of the 34 subjects. In all, there were
four matrices; one for subjects’ responses
during the talk condition, one for subjects’
responses during the no-talk condition, one
for the first clinical rater (Clinical Rater 1),
and one for the second clinical rater (Clinical
Rater 2). In all, four multidimensional scal-
ing solutions were produced and described.
These four solutions are referred to as four
conditions throughout.

Pearson product-moment correlations
were computed among the four matrices to
test for similarities in response style between
the two conditions, between the two clinical
raters, and between the clinical raters and the
subjects’ responses in the two conditions. A
significant correlation emerged, r(89) = .85,
p < .001, between the no-talk and the talk
conditions, indicating that subjects assigned
adjectives in the same manner regardless of
the talk manipulation. The correlation be-
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tween the proximity matrices of the two clin-
ical raters was used to estimate reliability
between them. The resulting correlation based
on assignment of up to three adjectives in
Judgments of all five stimulus categories,
across all 34 subjects, reflected a highly sig-
nificant level of agreement, r(89) = .78, p<
.001, between the two clinical raters. The cor-
relations between the proximity matrices of
the two clinical raters and the talk condition
were also high and significant, r(89) = .82
and r(89) = .79, ps < .001. It is important
to note that only in a few instances did sub-
Jects use any of the adjectives in the adjective
checklist when they talked aloud. Therefore,
clinical ratings were not a reflection of ob-
vious labeling procedures. In fact, a signifi-
cant correlation was found between clinical
ratings and the no-talk condition, r(89) =
.74 and r(89) = .73, ps < .001. These signif-
icant correlations between clinical ratings
and subjects’ ratings indicate that affective
information obtained from the content of the
verbal data concurs with subjective affective
ratings. Further, this consensus across infor-
mational sources suggests a consistency in
underlying understanding and labeling of
emotion pertaining to either oneself or
others.

Multidimensional Scaling Procedures

The two proximity matrices from the no-
talk and the talk conditions and the two ma-
trices derived from each clinical rater were
analyzed by the Takane, Young, and De
Leeuw (1976; Young, Takane, & Lewycki,
1980) alternating least-squares scaling (ALS-
CAL) procedure. This multidimensional scal-
ing procedure provides a spatial representa-
tion consisting of a geometric configuration
of points, as on a map. The geometric con-
figuration of points is derived from the dis-
similarity between adjectives. The larger the
dissimilarity between two adjectives, as shown
by their proximity value, the further apart
they are on the spatial map. Solutions for two
and three dimensions were obtained for each
of the four proximity matrices.

The decision, however, about the “correct”™
dimensionality of a given set of data is as
much a substantive question as a statistical
one. Multidimensional scaling is used as a
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descriptive model for representing data. Thus,
factors such as interpretability, ease of use,
stability, stress, and amount of variance ac-
counted for in each successive dimension are
used in deciding the appropriate number of
organizational dimensions for representing
the data. The stress values and R? values for
two- and three-dimensional solutions of the
four matrices, including improvement of the
three-dimensional solution, are presented in
Table 1.

Stress values, which are the square root of
a normalized “residual sum of squares.” re-
sult from an iterative computational proce-
dure in which the configuration is modified
step by step to bring it into closer agreement
with the data. Therefore stress values (bad-
ness of fit) must decline or remain virtually
constant with increasing dimensionality. R’
values indicate the amount of variance ac-
counted for by the distances plotted in each
dimensional model compared to the actual
distances in the proximity matrices. As the
fit of the dimensional model improves, the
stress value decreases, whereas, inversely. the
variance accounted for increases. All four
matrices evidence this pattern, and the ad-
ditional variance accounted for in the three-
dimensional solution ranges from 6% to 10%.

Interpretation of the resulting two-dimen-
sional configuration was difficult because
neutral was not represented in a consistent
manner across all four conditions. In three
dimensions, however, neutral remained in a
consistent perspective across all four condi-
tions, thus providing a meaningful concept.
The resulting three-dimensional configura-
tion could be readily interpreted as extended
from a model based on previous empirical
circular models of emotion. Therefore, a
three-dimensional solution was found to be
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the best fit for the data in the talk condition
and the no-talk condition as well as for both
clinical raters. Three dimensions were chosen
as the best fit because of their improvement
over the two-dimensional solution by de-
creased stress. increased variance accounted
for. consistency in configurations, and ease
of interpretation.

In the present research, adjectives were
found to be organized in a circular forma-
tion. Beginning at the top of the circle at 0°,
adjectives were identified as representing ac-
tive emotions; around 90°, adjectives were
identified by their pleasant qualities; around
180°, adjectives were identified by more pas-
sive qualities, and finally, around 270°, ad-
jectives were identified by unpleasant quali-
ties. A monopolar dimension, which was
identified as intensity, was found and ex-
tended from this circular ordering in such a
manner as to represent the surface structure
ofa cone. Figure | represents the relationship
of the three-dimensional model in space.
Adjectives fall on the conical surface accord-
ing to their intensity. Less intense adjectives
fall near the neutral tip of the cone, and very
intense adjectives fall near the base of the
cone. In order to verify the intensity label,
additional information regarding the inten-
sity of affective experience was analyzed.
Subjects estimated the intensity of their affect
for each slide on a 9-point scale, where the
higher the number, the more intense the
emotion experienced. Clinical raters also es-
timated the intensity of subjects’ responses
from the verbal transcripts. In each of the
four conditions (no-talk, talk, Clinical Rater
1, and Clinical Rater 2), Pearson product-
moment correlations were computed be-
tween the intensity rating obtained for each
of the 14 adjectives across both slides in each

Table 1
Stress and R’ Values for Multidimentional Scaling Solutions
Two-dimensional Three-dimensional
solution solution Improvement
Condition Stress R? Stress R? Stress R?
No-Talk 249 758 163 360 086 102
Talk 194 .852 .130 909 064 .057
Clinical rater 1 206 857 .114 935 092 .078
Clinical rater 2 199 815 .128 913 s .098
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Neutral

Figure 1. Conical model formed by unpleasant-pleasant,
active—passive, and intensity dimensions.

condition and averaged across all 34 subjects
to the scaled distances of adjectives from neu-
tral. The resulting correlations for the no-talk
condition, r(13) = .64, p < .001, the talk con-
dition, r(13) = .89, p < .001, Clinical Rater
1, r(13) = .76, p < .001, and Clinical Rater
2, r(13) = .83, p < .001, indicated a positive
relationship between scaled distances of ad-
jectives from neutral and both self-rated in-
tensity of affect and judgments of others’ af-
fect. Thus, adjectives fall along a continuum
related to subjective ratings of emotional in-
tensity and judgments of others’ emotional
intensity.

Adjectives were then examined in order to
verify this overall conical representation. The
three-dimensional figure was standardized
such that the neutral point of the cone was
at the coordinate points (0, 0, 0); the pleas-
ant-unpleasant continuum fell approxi-
mately along the X axis, and the active—pas-
sive continuum fell approximately along the
Y axis. The coordinate points of each adjec-
tive were then examined to determine if they
fell on the conical surface. This procedure
was done by comparing the distance of ad-
Jectives (as located by their coordinate points)
from the center core of the cone to their dis-
tance from neutral. Because the cone had an
equal width-to-height ratio, adjective points
falling close to the conical surface had a ra-
dius-over-height ratio of between .25 and .50.
Ratios falling below .25 indicate that adjec-
tive coordinates are located at the center
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core, whereas ratios above .50 indicate that
adjective points fall outside the cone surface.
Table 2 presents the ratios obtained for all
adjectives and indicates those not falling on
the cone surface. A conical model was seen
as the best representation of the data because
most pure affect terms rested on the cone
surface, and no adjectives fell outside of the
cone. Those adjectives falling nearer to the
cone core are addressed in the discussion.

Fsomorphic Representation

For purposes of displaying this conical
model on a flat surface and for making com-
parisons across maps of different conditions,
a transformation was made. The following

. transformation based on a conical represen-

tation was applied to the proximity matrices
in order to proportion the distances to a two-
dimensional representation:

new distance

\/ (old distance)? — (difference in

height or vertical® distance of
adjectives from neutral)

The multidimensional scaling procedure was
then repeated using the transformed prox-
imity matrices. In this case the two-dimen-
sional solutions were good fits for the data.

Table 2
Widih to Height Ratios

Adjective Ratio

Adjectives on cone surface

Neutral .000!
Disgust 473
Amused 294
Scared 312
Pleasant 250
Pity 383
Happy 429
Tender 445
Sad 473

Adjectives below cone surface

Nice .158
Angry .101
Disdainful 134
Bad - 132
Attentive .081

! This adjective fell on the tip of the cone—no ratio.
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ACTIVE

SCARED
D1SGUSTED \ A

UNPLEASANT
DISDAINFUL

AMUSED

TENDER

PASSIVE

Figure 2. Collapsed, two-dimensional solution—talk. (Adjectives not falling on conical surface are un-

derlined.)

The resulting maps of the four conditions
presented in Figures 2, 3, 4, and 5 are iso-
morphic displays in which neutral is centrally
located. The diagram can be viewed as if one
is shining a light through the top of a clear
cone on which black-dots represent the lo-
cation of the adjectives. These adjectives are
then reflected on a flat circular area around

a neutral nucleus. The intensity dimension
is represented by the distance of each adjec-
tive from the centrally located neutral pole.
The further the distance from neutral, the
more intense the affective content of the ad-
jective. The horizontal axis is represented by
the bipolar scale ranging from unpleasant
emotions such as disgusted and scared to

ACTIVE

PASSIVE

Figure 3. Collapsed, two-dimensional solution—no talk. (Adjectives not falling on conical surface are

underlined.)
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ACTIVE
_ |
|

l AMUSED
DUSGUSTED IATT[NHVE
SCARED HAPPY
UNPLEAS ANT PLEASANT

\ NICE
TENDER

PASSIVE

Figure 4. Collapsed, two-dimensional solution—Clinical Rater 1. (Adjectives not falling on conical surface

are underlined.)

pleasant emotions such as happy. The bipo-
larity of the active-passive vertical contin-
uum is less obvious because the adjectives
representing these states are a mix between
the two dimensions. Thus, passive emotions
such as sad and pity are a mix of passive and
unpleasant affect, whereas amused is a mix
of active and pleasant affect. The four maps

are similar although some differences emerge.
The ordering of those adjectives not on the
cone surface vary from condition to condi-
tion. Attentive, bad, nice, and disdainful will
be somewhat distorted when reflected on a
flat surface in that they will appear closer to
neutral than they really are, as they are not
on the cone surface but rather nearer to the

ACTIVE

PASSIVE

Figure 5. Collapsed, two-dimensional solution—Clinical Rater 2. (Adjectives not falling on conical surface -~
are underlined.)
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core of the cone. The remaining nine adjec-
tives fall similarly in all cases, which suggests
more consistency when terms are more closely
related to pure affect.

Discussion

The results of this research confirm that
a three-dimensional solution best represents
the structure of affective experience as iden-
tified by multidimensional scaling. This tech-
nique produces a representation but does not
provide an interpretation. Interpretation oc-
curs through the identification of some un-
derlying organization in the data, which in
turn depends on the completeness of the sam-
pling of the concept. The addition of a neu-
tral state in this study provides an essential
element not often examined in the past. In-
corporating neutrality allows a conical rep-
resentation to emerge in which intensity of
affective experience can be meaningfully rep-
resented. This rather simple innovation re-
sults in findings that may allow for integra-
tion of many of the incompatible conclu-
sions of past research.

Figures 2, 3, 4, and 5 reveal circular or-
ganization of adjectives strikingly similar to
circular formations identified by Russell
(1980). Axes representing the dimensions of
pleasantness and activity can be placed at
right angles, creating a structure around
which adjectives fall in a circular manner.
Adjectives fall meaningfully in the quadrants
as well as near the axes. For instance, amuse-
ment has active and pleasant qualities,
whereas sad is directly the opposite and is
both unpleasant and passive. The placement
of amused and happy is identical to Russell’s
(1980) circumplex models. Afraid or scared
consistently fall in the unpleasant-active
quadrant, both here and in Russell’s data.
The location of anger in this case appears to
be discordant with Russell’s findings, though;
in the present study, anger is seen as having
passive and unpleasant qualities, whereas
Russell’s results reveal that anger has un-
pleasant-active qualities. A brief comment
in response to this difference is that slides
meant specifically to elicit anger were not
used. Many subjects employed anger con-
current with pity or sad in response to “sad”
slides. Thus the distance between these words
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is shortened, and the placement of anger is
pulled into the passive quadrant. Given a
fuller range of adjectives and emotional stim-
uli, circular orderings may evidence greater
similarity. This hypothesis is in need of fur-
ther empirical inquiry.

Moreover, if the circular ordering is ex-
amined across conditions in the present
studv, adjectives are found to be organized
around the circle in similar orders. Beginning
with disgusted and proceeding in a clockwise
manner, these adjectives follow: scared,
amused, happy. pleasant, tender, sad, pity,
disdainful, and angry. There is some variation
across conditions in the position of adjectives
located in close proximity such as pity and
sad or disdainful and angry. Russell’s (1980)
circular results also follow this similar order-
ing. beginning with annoyed and following
with these adjectives: afraid, delighted, happy,
pleased, calm, sad, miserable, and angry.

Overall, similar circular orderings across
all data were observed, which suggests re-
markable consistency, especially given the
few restrictions placed by exploratory meth-
ods such as multidimensional scaling. The
stabulity of these findings indicates that emo-
tional states are organized in a circular man-
ner. The intensity variable, however, has not
been incorporated into affective models prior
to the present study. In the present research,
the third dimension extended from a circular
base in such a manner as to create a conical
configuration. This intensity dimension was
seen as monopolar. Intensity, by definition,
can only be experienced as a some or none
phenomenon, and thus a neutral state seemed
an appropriate anchor. Inclusion of a neutral
adjective on the adjective checklist provided
the opportunity for subjects to label their
state as having no emotional quality. Results
of the multidimensional scaling solution re-
vealed a dimension anchored by this state of
neutrality or no affectivity. Adjectives de-
scriptive of increasing amounts of affect ex-
tended from neutral along the dimension of
intensity in the following order: attentive,
pleasant, sad, happy, disgusted, tender, and
amused. For example, pleasant is not an in-
tense affective state; sad and happy, which
follow approximately at the same level, are
more intense than pleasant. Disgusted and
armused fall at similar distances from neutral



454

and are seen as fairly intense states falling
near the end of the continuum as identified
here. Previous investigators (Osgood, 1969;
Osgood et al., 1975; Snider & Osgood, 1969)
found evidence for a similar third dimension
that they labeled potency. Russell (1980) did
not identify a third dimension but noted that
affective states of moderate intensity fell to-
ward the middle in his circular model,
whereas intense affective states fell toward the
outer edge.

Evidence to suggest that the intensity di-
mension was appropriately labeled was found
here in two separate types of correlational
findings. First, a significant positive correla-
tion was found between subjects’ intensity
ratings and each adjective’s distance from
neutral on the intensity dimension. For ex-
ample, selection of the adjectives attentive
and pleasant was generally paired with a low-
intensity rating. Conversely, selection of the
adjectives disgusted and tender was paired
with high-intensity ratings. Second, a signif-
icant positive correlation between each ad-
jective’s distance from neutral on the inten-
sity dimension for the clinical raters and
Jjudgment of intensity by the same clinical
rater was obtained. Thus, both subjects and
clinical raters paired high-intensity ratings
with adjectives furthest from neutral and low-
intensity ratings with adjectives closest to
neutral.

It is the intensity dimension that creates
a new and meaningful model by extension
from the circular base to form a conical con-
figuration. Adjectives do not follow along the
dimension in a random fashion but fall on
the surface of the cone at different heights
according to the intensity of emotion they
describe. Adjectives around the base of the
cone are the most intense, whereas those near
the tip are much less intense. Descending
from the tip to the base of the cone in a nar-
row line, intensity increases, whereas the
other two dimensions remain constant. For
example, this is easily demonstrated by ex-
amining the band of affect along the positive
portion of the cone’s surface. Beginning near
the neutral tip and descending, the first ad-
jective encountered is pleasant, the next is
happy, and finally, amused is encountered.

Based on this conical representation, a sec-
ond interpretation is proposed. In agreement
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with previous writings (Averill, 1975; Block,
1957; Bush, 1973; Dittmann, 1972; Fillen-
baum & Rapoport, 1971; Frijda & Philips-
zoon, 1963; Mehrabian & Russell, 1974
Osgood, 1969), three dimensions are pro-
posed as the best solution for describing af-
fective space. The conical structure, however,
can also be adequately described by two di-
mensions. Intensity of affect represents one
monopolar dimension, whereas the circular
base could represent a second circular di-
mension that begins and ends at any arbitrary
point on the circle. Each emotion is repre-
sented at a stationary and distinct point
around the circumference of the circle. For
example, pleasant emotions occupy a space
opposite unpleasant emotions. This contin-
uum, however, does not require a bipolar
dimension with gradual change from pleas-
ant to unpleasant states across the base of the
cone. Rather, the present model suggests that
emotions may change either by moving across
adjacent emotional states or by alterations in
intensity. A change from an unpleasant state
such as disgusted to a pleasant state such as
happy might involve movement from one
adjacent emotion to another in a pattern on
the surface area of the cone. Another possible
path would involve a decrease in intensity of
an unpleasant state ascending up the cone
through the neutral tip and descending to an
unrelated pleasant (or any other) emotional
state. Based on the present findings, a variety
of distinct emotions are proposed to be an-
chored by a single neutral point in which
each emotion increases intensity in descent
along the conical structure. The ordering of
each of these emotions is not arbitrary, but
if active states occupy a position at 0° around
the circular base, then passive states would
be opposite this at 180°, pleasant states
would be at 90° and unpleasant states would
be at 270°. This model supports the views
of Izard (1972), Ekman et al. (1972), and
Tomkins (1962), who proposed distinct emo-
tional states or entities while retaining the
organizational properties of circular models
proposed by Schlosberg (1941), Plutchik
(1980), and Russell (1980).

It may well be that because of various sam-
pling and measurement procedures, evidence
for opposing models has accumulated. Evi- '
dence supporting bipolar dimensions of
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emotions, which form a circular model of
affect (Russell, 1980; Schlogberg, 1941), may
simply have accessed the circular base of the
cone. Other results that have supported
monopolarity (Borgatta, 1961; Ekman et al.,
1972; lzard, 1972; McNair & Lore, 1964)
may reflect the concept of separate mono-
polar entities that extend from the neutral tip
of the cone. A conical representation draws
the data into a more uniform picture and
integrates incompatible theoretical views into
an integrative model.

In order to support the view that emotion
states are represented by the surface structure
of a cone, it is important to discuss the po-
sition in space of the adjectives. Nine of the
adjectives fall on or close to the hypothetical
surface of the cone rather than being distrib-
uted randomly throughout the conical struc-
ture. By imagining a cone sitting on its base
the affect terms would then fall along the ver-
tical sides of the cone. Those five adjectives
that deviated from the cone surface fall close
together inside the conical structure, whereas
none fall outside. In an attempt to explain
why five adjectives are grouped together at
the center core, the semantic meanings of all
adjectives were examined. One possible ex-
planation for the discrepancy could be based
on the distinguishing features of three of the
five adjectives that fall near the core of the
cone; it appears that three of the five adjec-
tives that fall near the core of the cone can
be distinguished from those on the cone’s
surface by their evaluative nature. Each of
these three terms evaluate emotion rather
than describe it. Bad, nice, and disdainful are
not descriptors of emotional states but are
labels for evaluating the type or category of
emotion, situation, or object encountered.
One does not feel nice, but pleasant or happy,
which in turn is evaluated as a nice feeling.

Attentiveness, the fourth adjective not fall-
ing on the cone’s surface, is also not clearly
indicative of an emotional state but rather a
perceptual readiness or state of awareness.
Angry, the last adjective that does not fall on
the conical surface, however, is clearly a de-
scriptor for feelings of rage, wrath, or indig-
nation. A (speculative) comment on the fail-
ure of this adjective to fall on the conical
surface with the other emotion words ad-
dresses the cultural inhibitions surrounding
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this response. Anger may well be an emotion
one is not supposed to feel and certainly not
with any degree of intensity. Clinical research
on anger has indicated that the inability to
express anger results in various psychopath-
ologies as well as in cognitive distortions
around anger as a concept (Holt, 1970). In
all four conditions, but especially in subjects’
responses in the talk and the no-talk condi-
tions, the distance on the map between bad
and angry is short. This short distance reflects
subjects’ tendency to associate anger with bad
or employ these adjectives concomitantly. If
an angry response is often paired with the
evaluation of being “bad,”"it will be more
closely associated on the map with the eval-
uative terms near the center core. This is in
fact the case. Thus, the grouping of angry
with evaluative terms near the center core
may represent a cognitive distortion that
identifies anger in an evaluative context.

An additional significant result is that sim-
ilar conical structures were found across all
four conditions. That is, when subjects rate
their emotional state, whether they talked
aloud or remained silent, and when two in-
dependent clinical raters judged their verbal
transcripts, the same conical model emerged.
This remarkable consistency enhances the
confidence that can be placed in the intro-
spective procedures used here to elicit cog-
nitions during affective experience and the
use of such content (that is, the talk data) for
external interpretation. Earlier research has
also indicated that there are similar dimen-
sional properties in (a) the recognition of fa-
cial expressions (e.g., Abelson & Sermat,
1962; Gladstones, 1962), (b) evidence from
self-report of emotional experience (e.g.,
Mehrabian & Russell, 1974, 1977), and (c)
adjective-sorting tasks that rely on individ-
uals’ understanding of emotional experience
(Russeil, 1980). Previous researchers, how-
ever, have distinguished between these differ-
ential types of data and maintained that judg-
ments of others’ emotional experience or im-
personal judgments of emotion reveal
semantic structuring, whereas introspective
evidence reveals actual affective experience.

The present study, however, utilized a mul-
timethod approach for depicting emotion.
The data obtained were influenced by three
separate factors: (a) subjects’ cognitive rep-
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resentations of affective experience that al-
lowed them to determine and label their
emotions, (b) subjects’ overt cognitive styles
that are evidenced in the manner in which
they reveal their emotions in the talk data,
and (c) the clinical raters’ cognitive represen-
tation of affective experience that enabled
them to judge the affective component of the
written transcripts. In spite of these different
routes to the labeling of affective experience,
the resulting conical model of affect obtained
here was virtually identical across all four
conditions. The multidimensional scaling so-
lutions that are bound by few restrictions
were nonetheless similar. In addition. corre-
lational evidence relating to the third dimen-
sion of intensity was congruent across con-
ditions. In addition to this similarity across
conditions, it may be mentioned parenthet-
ically that when the data from each individ-
ual subject is scaled, similar conical struc-
tures emerge. However, individual variations
in the height and circular base of the cones
appear. In defense of the utility of structural
models of affect, it appears possible that not
only can an understanding among emotion
states be revealed, but individual maps of
“emotional space’ can be generated. Present
research is. currently examining perceptive,
cognitive, and emotional stvles related to var-
ious types of these individual conical varia-
tions.

Reference Note
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by romantic partners. Unpublished manuscript, Uni-
versity of Toronto, 1981.

References

Abelson, R. P., & Sermat, V. Multidimensional scaling
of facial expressions. Journal of Experimental Psy-
chology. 1962, 63, 546-554.

Allport, G. W., & Odbert, H. S. Trait names: A psycho-
logical study. Psychological Monographs, 1936,
47(Whole No. 211).

Anderson, N. H. Likableness ratings of 555 personality-
trait words. Journal of Personality and Social Psy-
chology, 1968, 9, 272-279.

Arnold, M. B. Emotion and personality, Vol. I1: Psycho-
logical aspects. New York: Columbia University Press,
1960.

Averill, J. R. A semantic atlas of emotional concepts.

E. DALY, W. LANCEE, AND J. POLIVY

JSAS Catalog of Selected Docrents in Psychology,
1975, 5. 330. (Ms. No. 421)

Bentler, P. M. Semantic space is (approximately) bipolar.
Journal of Psychology, 1969, 71. 33-40.

Block, J. Studies in the phenomenclogy of emotions.
Journal of Abnormal and Social Psychology, 1957, 54,
358-363.

Borgatta, E. I. Mood, personality, and interaction. Jour-
nal of General Psychology. 1961. 4. 105-137.

Bush, L. E., II. Individual differences multidimensional
scaling of adjectives denoting feckings. Journal of Per-
sonality and Social Psychology. 1573, 25. 50-57.

Conte, H. R. A circumplex model foc personality traits.
(Doctoral dissertation, New York University, 1975).
Dissertation Abstracts Internatior=!” 1976, 36, 3569.
(University Microfilms No. 2601751)

Daly, E. M., Abramovitch, R., & Piiner, P. The rela-
tionship between mothers’ encoding and their chil-
dren’s decoding of facial expressions of emotion. Mer-
rill-Palmer Quarterly. 1980, 26. 23-33.

Davitz, J. R. The language of emorions. New York: Ac-
ademic Press, 1969.

Dittmann, A. T. Interpersonal messages of emotion. New
York: Springer, 1972.

Ekman, G. Dimensions of emotion. Acta Psychologica,
1955, 11, 279-288.

Ekman, P, Friesen, W. V., & Ellsworth, P. Emotion in
the human face. New York: Pergamon Press, 1972.
Engen, T., Levy, N., & Schlosberg, H. The dimensional
analysis of a new series of facial expressions. Journal

of Experimental Psychology, 1958. 55, 454-458.

Fillenbaum, S., & Rapoport, A. Structures in the sub-
jective lexicon. New York: Academic Press, 1971.

Frijda, N. H. Recognition of emotioa. In L. Berkowitz
(Ed.), Advances in experimental social psychology (Vol.
4). New York: Academic Press, 1969.

Frijda, N. H., & Philipszoon, E. Dimensions of recog-
nition of expression. Journal of Abrormal Social Psy-
chology. 1963, 66, 45-51.

Gellhorn, E. Motion and emotion: The role of proprio-
ception in the physiology and pathology of the emo-
tions. Psychological Review, 1964, 71, 457-472.

Gladstones, W. H. A multidimensional study of facial
expression of emotion. Australian Journal of Psychol-
ogy, 1962, 14, 95-99.

Hall, J. A. Gender, gender roles and nonverbal skills. In
R. Rosenthal (Ed.), Skill in nonverbal communication:
Individual differences. Cambridge, Mass.: Oelges-
chager, Gunn & Hain, 1979.

Holt, R. R. On the interpersonal and intrapersonal con-
sequences of expressing or not expressing anger. Jour-
nal of Consulting and Clinical Psychology. 1970, 35,
8-12.

Izard, C. E. Patterns of emotions. New York: Academic
Press, 1972.

Leary, T. Interpersonal diagnosis of personality. New
York: Ronald Press, 1957.

Leventhal, H. A perceptual-motor processing model of
emotion. In P. Pliner, K. Blankstien, & M. Spiegel
(Eds.), Advances in the study of communication and
affect. Vol. 5: Perception of emotion in self and others.
New York: Plenum Press, 1979.

Maccoby, E. E., & Jacklin, C. N. The psychology of sex
differences. Stanford, Calif.: Stanford University Press,
1974.



CONICAL MODEL OF EMOTIONAL EXPERIENCE

McNair, D. M., & Lorr, N. An analysis of mood in neu-
rotics. Journal of Abnormal and Social Psychology,
1964, 69, 620-627. -~

Meddis, R. Bipolar factors in mood adjective checklists.
British Journal of Social and Clinical Psychology.
1972, 11, 178-184.

Mehrabian, A., & Russell, J. A. An approach o envi-
ronmental psychology. Cambridge, Mass.: MIT Press,
1974.

Mehrabian, A.. & Russell, J. A. Evidence for a three-
factor theory of emotions. Journal of Research in Per-
sonality, 1977, 11, 273-294.

Norman, W. T. 2800 personality trait descriptors: Nor-
mative operating characteristics for a university pop-
ulation. Ann Arbor, Mich.: Office of Research Ad-
ministration, 1967.

Nowlis. V., & Nowlis, H. H. The description and analysis
of mood. Annals of the New York Academy of Sciences,
1956, 65, 345-355.

Osgood, C. E. Dimensionality of the semantic space for
communication via facial expressions. Scandinavian
Journal of Psychology. 1966, 7, 1-30.

Osgood, C. E. On the whys and wherefores of E, P, and
A. Journal of Personality and Social Psychology, 1969,
12. 194-199.

Osgood, C. E., May, W. H., & Miron, M. S. Cross-cul-
tural universals of affective meaning. Urbana: Univer-
sity of Illinois Press, 1975.

Osgood, C. E,, Suci, G. J., & Tannenbaum, P. H. The
measurement of meaning. Urbana: University of Illi-
nois Press, 1957.

Plutckik, R. Emotion: A psychoevolutionary synthesis.
New York: Harper & Row, 1980.

Polivy, J. On the induction of emotion in the laboratory:
Discrete moods or multiple affect states? Journal of
Personality and Social Psychology, 1981, 41, 803-817.

457

Russell, J. A. Evidence of convergent validity on the
dimensions of affect. Journal of Personality and Social
Psychology. 1978, 36, 1152-1168.

Russell, J. A. Affective space is bipolar. Journal of Per-
sonality and Social Psychology. 1979, 37, 345-356.
Russell, J. A. A circumplex model of affect. Journal of
Personality and Social Psychology, 1980, 39, 1161~

1178.

Russell, J. A., & Pratt, G. A description of the affective
quality attributed to environments. Jowrnal of Per-
sonality and Social Psychology, 1980, 38, 311-322.

Schachtel, E. G. Metamorphosis. New York: Basic Books,
1959.

Schlosberg. H. S. A scale for the judgment of facial
expressions. Journal of Experimental Psychology, 1941,
29, 497-510.

Snider, J. G., & Osgood, C. E. (Eds.). Semantic differ-
ential technique. Chicago: Aldine, 1969.

Spencer, H. The principals of psychology (Vol. 1). New
York: Appleton, 1890. (Originally published, 1855.)

Takane, Y., Young, F., & De Leeuw, J. Nonmetric in-
dividual differences multidimensional scaling: An al-
ternative least squares method with optimal scaling
features. Psychometrika, 1976, 42, 7-67.

Tomkins, S. S. Affect, imagery; consciousness: Vol. 1. The
positive affects. New York: Springer, 1962.

Tomkins, S. S. Affect and the psychology of knowledge,
In S. S. Tomkins & C. E. 1zard (Eds.), Affect; cognition,
and personality New York: Springer, 1965.

Waundt, W. [Ouwtlines of psychology] (C. H. Judd, trans.).
Leipzig: Wilhelm Engelmann, 1897.

Young, F. W., Takane, Y., & Lewyckyi. ALSCAL: A mul-
tidimensional scaling package with several differences
options. American Statistician, 1980, 34, 117-118.

Received March 3, 1982 =




