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Mental representations of affect knowledge
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The circumplex structure derived from similarity ratings of affect words is
assumed to be a conceptual representation of affect anchored in semantic knowledge. Recently, it been suggested that this structure is not based on semantic
knowledge at all, but may instead reflect a type of episodic knowledge: The degree
to which emotions covary in everyday life. In two experience-sampling studies, we
compared the semantic and the episodic hypotheses by comparing participants’
similarity ratings to the observed covariations in their own affective experience
computed from their momentary reports. In Study 2, participants also provided
estimates of the degree to which their emotions covaried. Evidence from both
studies indicate that similarity judgements are related both to semantic and
episodic information, indicating that a pure episodic account of similarity ratings,
and the mental representation of affect that they reflect, is untenable.

Much of the psychological knowledge that we have generated is based on what
people tell us in response to the questions we ask. No where is this more true
than in research on emotion. We ask participants to judge the similarity of
emotion words, the emotional content contained in facial expressions, pictures,
or movies, or their own feeling states. Based on what participants can tell us, we
infer something about the nature of emotion knowledge, emotional experience,
or both, depending on what we think the questions assess. This last inferential
step is often where the process of knowledge accumulation breaks down,
because researchers do not always agree about which information participants
rely upon when making judgements of emotion. The purpose of this paper is to
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address one such disagreement regarding similarity ratings and the representation of emotion that they index.

The affective circumplex
A large body of research has accumulated to suggest that people hold a general
mental representation of affect in the form of a circular structure, or circumplex.
In abstract terms, a circumplex is an empirically derived dimensional structure
that represents the conceptual, mental structure of a group of stimuli (Guttman,
1954, 1966). A circumplex structure is typically derived from a dimensional
analysis (e.g., factor analysis or multidimensional scaling) of proximity ratings
(e.g., similarity ratings) for a set of stimuli (e.g., affect terms). The proximity
judgements are typically taken to be the index of this mental structure (e.g.,
Shepard, 1962, 1974, 1980; Tversky, 1977), such that the dimensions resulting
from their analysis are thought to represent the underlying attributes or properties of that mental structure.
Dimensional analyses of similarity ratings indicate that valence and arousal
serve as the primary dimensions of the affect circumplex (Russell & Feldman
Barrett, 1999). Valence refers to the hedonic quality or pleasantness of an
affective experience, and arousal refers to subjective feelings of activation
associated with an affective experience. All affective stimuli (i.e., emotions such
as anger, sadness, and fear, as well as nonemotional affective states like fatigue,
sleepiness, and placidity) can be defined as combinations of these two independent dimensions. Emotion terms array along valence and arousal dimensions
because these two properties represent core affective features of emotion concepts. In addition to these basic components, emotion representations contain
other elements of emotion knowledge that differentiate discrete emotions like
fear, anger, and sadness. Thus, the valence and arousal dimensions represent
necessary, but not sufficient, components of emotion concepts. Additional
knowledge would, for example, differentiate among discrete emotion concepts
like fear and anger. In essence, the valence/arousal circumplex is like a very
primitive representation or cognitive map of affective space.
This cognitive map is considered essentially nomothetic (i.e., it is thought to
apply equally to all persons within a culture). It is highly robust and emerges
whenever individuals label or communicate their own or others’ affective
experiences. The valence/arousal circumplex structure has been identified in
proximity ratings of emotion terms (e.g., Block, 1957; Bush, 1973; Feldman,
1995a, Russell, 1980), in perceptions of facially expressed emotion (e.g.,
Abelson & Sermat, 1962; Adolphs, Tranel, Damasio, & Damasio, 1994; Cliff &
Young, 1968; Dittmann, 1972; Fillenbaum & Rapaport, 1971; Green & Cliff,
1975; Russell & Bullock, 1985; Russell, Lewicka, & Niit, 1989; Schlosberg,
1952, 1954; Shepard, 1962), as well as in self- reported affective states
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(Almagor & Ben-Porath, 1989; Feldman, 1995a; Feldman Barrett, 1998;
Feldman Barrett, & Russell, 1998; Reisenzein, 1994; Russell, 1980).
The assumption, until recently, has been that the mental representation of
affect represented by similarity ratings and depicted by the circumplex is
anchored by information stored in semantic memory. On this view, valence and
arousal reflect semantic components of emotion concepts. Semantic memory
refers to a corpus of impersonal, conceptual knowledge shared by members of
the same culture (Tulving, 1972). This view of the circumplex derives from
three sources. First, the circumplex is consistent with the semantic differential
work by Osgood (Osgood, Suci, & Tannenbaum, 1957) who demonstrated that
there are three major components of meaning in natural language (evaluation,
activity, and potency). Second, evidence indicates that direct semantic ratings of
affect terms are highly correlated (rs greater than .93) with dimension coordinates (Feldman, 1995a). Third, valence/arousal circumplexes derived from
similarity ratings of affective language are highly replicable across individuals,
word sets, and have been found across many cultures (Russell, 1983, 1991;
Russell et al., 1989), suggesting that valence and arousal represent all-purpose
semantic knowledge that individuals use when generating some judgement
about an affective stimulus.
Recently, Schimmack, and Reisenzein (1997) have challenged the idea that
similarity ratings of affect words, and the mental representation that they index,
are anchored by people’s abstract, semantic knowledge (also see Conway &
Bekerian, 1987). Instead, they suggest that the similarity ratings reflect a type of
knowledge stored in episodic memory: The degree to which emotions covary in
a person’s everyday life. Episodic memory is defined as past events that are
definable with respect to time and place (Tulving, 1972). They are typically, but
not exclusively personal in nature (Maguire & Mummery, 1999; Nadel &
Moscovitch, 1998). Unlike semantic knowledge which represents conceptual
information about things, episodic knowledge is about specific events (Nadel &
Moscovitch, 1998) that typically require conscious recollection (Tulving, 1985).
According to the episodic hypothesis, similarity judgements are computed, not
by accessing abstract semantic information, but by comparing exemplar-based
representations of how often affective experiences occur together. From this
perspective, respondents rate the similarity of two emotions on the basis of their
beliefs about how often the two were actually experienced together. Affective
experiences that co-occur frequently will be judged as similar, whereas those
that co-occur infrequently will be judged as dissimilar. In this scenario, the
valence and arousal dimensions that derive from analyses of similarity ratings
represent summaries of how often emotional states co-occur, rather than
semantic information per se. Although Schimmack and Reisenzein (1997) allow
for the existence of semantic representations of emotion concepts, they argue
that similarity judgements are not based on such knowledge. On the episodic
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view, then, the valence and arousal dimensions that derive from dimensional
analyses of similarity ratings reflect the co-occurrences of emotional states.
The issue of whether similarity ratings are semantically or episodically
derived is crucial to understanding the role of the circumplex in emotion theory.
The original theory associated with the circumplex is that it represents general,
conceptual knowledge about affect used to generate a conscious representation
of feeling states, be they affective or emotional (Russell & Feldman Barrett,
1999). In contrast, an episodic view suggests that the mental representation is the
result of conscious representations of feelings states. Furthermore, on the
semantic view, it has been suggested that variations in the way that semantic
knowledge is applied in the generation process result in individual differences in
the co-occurrence of conscious emotional states (Feldman, 1995a; Feldman
Barrett, 1998). That is, the co-occurrence is produced by the way in which the
mental representation is accessed and applied, resulting in episodic experiences
that differ across individuals. In contrast, an episodic view suggests that the
mental representation itself reflects the specific co-occurrences of emotion that
are stored in episodic memory for a particular person.

An episodic interpretation of circumplex structure?
For an episodic hypothesis to be tenable, accurate episodic information must be
contained in the circumplex representation. Similarity ratings must be based, at
least in part, on actual experienced emotion covariations, and not some general
theory of co-occurrence. According to Reisenzein and Schimmack (1999),
similarity ratings are computed based on respondents’ experience of which
emotions tend to co-occur (or closely follow one another in time). Specifically,
they suggest that participants implicitly generate covariation estimates when
judging the similarity between emotions, such that these estimates should correspond closely to the correlation between emotion experienced during emotion
episodes. As a result, the affect covariation information represented in episodic
memory that is used to generate similarity judgements ‘‘should be a fairly
accurate reflection of the actual co-occurances of affects’’ that people encounter
in their lives (p. 552). Indeed, evidence suggests that episodic representations
like emotion covariation estimates are, at least in part, constructed from the
information provided in context-specific, everyday experience (McKenzie,
1994; for reviews see Alloy & Tabachnik, 1984; Crocker, 1981). The purpose of
the present article was to examine the degree to which mental representations of
emotion contain actual covariation information (i.e., the degree to which
emotions covaried in everyday life).

OVERVIEW OF THE PRESENT STUDIES
This article contains two studies that assessed the relationship between
proximity judgements of affect terms and actual, observed covariations in
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experienced affective states. Using an experience-sampling method, participants
in two studies made ratings of their affective state three times a day over an
extended observation period. These data allowed us to compute observed cooccurrences in everyday experience. Observed co-occurrences were then
compared to participants’ proximity ratings of emotion. Two types of proximity
ratings were examined.
First, we compared observed emotion covariations with similarity judgements (Studies 1 and 2). To date, no study has empirically compared covariations in idiographically derived emotion ratings from real life experience with
similarity judgements. The two studies that have examined the correspondence
idiographically either did not report a direct empirical comparison of the two
(Zevon & Tellegen, 1982), or had participants rate how they believed they
would feel in a series of emotion eliciting situations (Reisenzein & Schimmack,
1999, Study 4). Such hypothetical responses tap propositional knowledge that
may or may not be an accurate index of actual emotion covariation in daily life
(for a discussion of bias in hypothetical responses, see Greenwald & Banaji,
1995; Ross, 1989).
Second, we compared observed emotion covariations with emotion covariation estimates (in the form of conditional probability judgements; Study 2
only). According to previous research, conditional probability judgements are
constructed, in part, from the information provided in context-specific, everyday
experience (McKenzie, 1994; for reviews see Alloy & Tabachnik, 1984;
Crocker, 1981). If participants generate accurate covariation estimates, as suggested by Reisenzein and Schimmack (1999), then there should be a strong
correspondence between their observed emotion covariations and their conditional probability judgements (i.e., how often they believe two emotions cooccur in their experience). To date, no study has empirically compared covariations in idiographically derived emotion ratings from real life experience with
estimated covariation judgements. One study has investigated the nomothetic
correspondence in cross-sectionally derived ratings (Schimmack & Hartmann,
1997), and a second study compared conditional probability judgements to
idiographically derived responses to hypothetical situations (Reisenzein &
Schimmack, 1999, Study 4).

STUDY 1: RE-ANALYSIS OF FELDMAN (1995A)
Study 1 examined whether accurate covariation information is contained in
similarity judgements by reanalysing a dataset containing experience-sampling
ratings of 16 affective experiences (Feldman, 1995a). In this study, participants
provide detailed, quantitative descriptions of their affective experiences as soon
as they occurred across a 90-day period, allowing an estimate of observed
emotion co-occurrence. Our aim was to determine whether the covariations that
we observed in participants’ affect ratings were related to their similarity ratings
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of those same affect terms. If similarity judgements of emotion words reflect
episodic knowledge of emotion covariation, then similarity judgements should
strongly correspond to the observed co-occurrence of affective experiences.

Methods
At the beginning of the study, participants provided similarity ratings of 16
affect terms. The 16 terms were chosen to represent the circumplex space to
ensure that all of its octants were equally represented (enthusiastic , peppy,
happy, satisfied, calm, relaxed, quiet, still, sleepy, sluggish, sad, disappointed,
nervous, afraid, surprised, aroused). Each term served either as the referent or
as the subject in a given pairing, resulting in 120 judgements. Participants were
asked to rate the similarity of the word pairs according to the meanings of the
words (1 = extremely dissimilar, through 4 = unrelated, 7 = extremely similar).
Terms appeared equally spaced throughout the measure (see Davison, 1983).
The adjective pairs were presented in a single random order.
Participants then rated their momentary affective state using a series of 88
terms that included those target 16 terms. Participants indicated on a 7-point
scale the extent to which each of these 88 mood adjectives described their
emotional state (0 = not at all, 3 = a moderate amount, 6 = a great deal) by
responding to the following instruction: ‘‘Indicate to what extent you feel this
way right now, that is, at the present moment.’’ Participants completed a
questionnaire in the morning (7 a.m. to 12 p.m.), afternoon (12 p.m. to 5 p.m.),
and evening (5 p.m. to 12 a.m.) every day for 90 consecutive days. They
returned completed forms on Monday, Wednesday, and Friday of each week.
The experimenters contacted participants within 48 hours if they failed to return
a questionnaire, and they interviewed participants three times during the study to
ensure compliance with the research procedures. Full details about the procedure
can be found in Feldman (1995a). Data were available for the 16 participants (of
the 24 in the original study) who completed both the similarity judgements and
the momentary emotion ratings.

Results
Intercorrelations between the 16 circumplex markers across the period of
observation were calculated for each participant. These 120 intercorrelations
represented the measured covariation between self-reported affective states for
each participant.1 Each participant’s observed covariations were compared to
his/her similarity judgements across the 120 word pairs. One correlation
coefficient was generated for each participant. The resulting correlations ranged
1
All correlation coefficients were subjected to a Fisher’s r-to-z transformation before being used
in additional analyses.
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from r = .31 to r = .72, with a mean of r = .55 and a standard deviation of 0.17.
This finding has two interpretations. It may indicate the correlation was .55 for
every participant and that there was substantial sampling error in estimating the
correlation. Alternatively, it may indicate that on average, experienced
covariations were related to the similarity ratings, but the true strength of this
relationship was stronger for some participants than for others. Although
sampling error surely existed in this dataset, we suspect that the latter possibility
is more likely.
To demonstrate that true strength of the similarity-observed covariation
relationship did not fluctuate randomly but was systematically stronger from
some individuals than for others, we conducted three additional analyses. First,
we demonstrated that there were large individual differences in emotion
covariation, yet respondents’ similarity ratings strongly agreed with one another.
An affective structure was constructed for each participant by submitting his/her
observed covariations to a principle axis factor analysis, followed by plotting of
the factor loadings (Feldman (1995a). The resulting structures varied from circular to elliptical. Two of the affective structures reported in Feldman (1995a)
are reproduced in Figure 1a to illustrate this variation. Such variation indicates
that the pattern of emotion covariation differed across individuals (for a full
explanation, see Feldman, 1995a). The affective circumplex, derived from an
individual differences multidimensional scaling (MDS) of the similarity ratings
(using INDSCAL), presented in Figure 1b, was a circular structure that was
highly consistent across participants. The small variations in the MDS solution
across participants were not significantly related to variations in observed
emotion covariations (Feldman, 1995a). Thus, the results suggested that the
similarity ratings produced a circular structure with very little variation across
participants, but the covariations in the self-report data produced structures of
varying shape across participants.
Second, we investigated whether the strength of the similarity-observed
covariation relationship changed systematically with the pattern of observed
covariations in experienced affect. Specifically, we hypothesised that as the
observed covariations produced a self-report structure approaching a circular
shape, the more the strength of the relationship between the observed covariations and the similarity ratings would increase. A circularity index for each
participant’s self-report structure was established by computing a ratio of the
percentage of variance accounted for by the two factors anchoring each
structure. The higher the index, the more circular the structure; a value of one
indicated a perfectly circular structure. The lower the index, the more elliptical
the structure. This index was then compared to the similarity-covariation
correlations. As predicted, the magnitude of the similarity-covariation correspondence was influenced by the degree to which respondents’ self-report
structure were circular, (r = .42, p < .05). Thus, the correspondence between
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Figure 1. (a) and (b) Variations in emotion structure. Figure modified from Feldman (1995a). (c) The circumplex structure of affect derived from similarity
judgements. Valence is the horizontal axis and arousal is the vertical axis. Figure taken from Feldman Barrett (1998).
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participants’ observed emotion covariations and their similarity ratings
increased as the self-report structures came to resemble the circular structure of
the similarity ratings.
Finally, we directly tested whether the similarity of two emotions would
increase with the number of episodes in which they co-occurred, and decrease
with the number of episodes in which each emotion occurred alone. The average
correlations between pairs of pleasant (enthusiastic, happy, and calm) and
unpleasant (nervous, sad, and sluggish) affects were calculated across participants. Participants were divided into groups on the basis of whether their
pairwise correlation fell above or below the median for that pair. This procedure
was performed separately for each affect pair. t-tests were then calculated to
determine whether participants with a large covariation between two emotions
judged those states to be more similar than did those with a small covariation.
The results, presented in Table 1, do not support the hypothesis that the
covariation between two affective experiences influenced their judged similarity. The analyses were replicated with another set of pleasant (peppy, satisfied,
and relaxed) and unpleasant (afraid, disappointed, sleepy) emotions: participants with large covariations did not differ from those with small covariations in
their similarity judgments of the pairs of emotion words.

TABLE 1
Judged similarity of emotion pairs by participants high or low in actual
emotion covariation

Amount of covariation
Small

Large

t

p

First set of emotion pairs
Enthusiastic/happy
Enthusiastic/calm
Calm/happy
Nervous/sad
Sluggish/nervous
Sluggish/sad

6.6
1.9
5.0
4.6
3.1
5.6

5.5
3.0
4.8
3.4
2.8
5.0

1.59
1.84
0.39
1.71
0.49
0.71

n.s.
0.09
n.s.
0.10
n.s.
n.s.

Second set of emotion pairs
Satisfied/peppy
Peppy/relaxed
Satisfied/relaxed
Afraid/disappointed
Sleepy/afraid
Sleepy/disappointed

4.9
1.9
5.6
4.1
2.4
5.4

5.4
2.3
5.9
2.66
2.4
5.1

0.75
0.62
0.72
1.74
0.00
0.33

n.s.
n.s.
n.s.
0.10
n.s.
n.s.

Note: df = 14. Individual s were divided into groups using a median split procedure.
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Discussion
Taken together, the results of Study 1 cast doubt on the hypothesis that similarity
ratings are computed based on respondents’ experience of which emotions tend
to co-occur. First, individuals varied from one another in the co-occurrence of
their affective experiences, but did not vary substantially in their similarity
ratings. Of course it is possible that the variation observed in the co-occurrences
are due to random error, but additional evidence suggests that they are meaningfully related to external variables, and therefore cannot be considered random
fluctuations (Feldman Barrett & Gross, in press). Second, judgements of emotion similarity were not uniformly related to observed co-occurrences in
experienced affect. This relationship was stronger for individuals who displayed
a circular affective structure, and weaker for those with a more elliptical
structure. Finally, individuals who displayed large correlations between specific
pairs of emotions did not differ in their similarity judgements of those emotion
pairs from individuals who displayed smaller pairwise correlations.

STUDY 2
Study 2 replicated and extended the findings from Study 1. Once again, an
idiographic method was utilised to examine the degree to which mental representations of emotion contained accurate episodic information. In Study 2,
mental representations were indexed both by similarity ratings and by conditional probability ratings of affect word pairs. Observed co-occurrences (derived
from experience-sampling ratings of emotion three times per day over 60 days)
were then compared to emotion covariation estimates (in the form of conditional
probability judgements) and to similarity ratings of affect terms, taken both
before and after the experience-sampling procedure. Using these data, we
examined three hypotheses.
First, we sought to determine whether the pre-sampling proximity ratings
(i.e., the similarity and conditional probability ratings) were related to the
covariance information (the predictive correspondence hypothesis). Second,
because our momentary rating procedure may have cued individuals to recall
their actual experience more accurately (Linton, 1986), we investigated whether
people would adjust or calibrate their proximity ratings to their actual affective
experiences after reporting on their experience over a two month period (the
calibration hypothesis). Third, we explored the possibility that both types of
proximity ratings contained semantic knowledge (the semantic hypothesis).
The predictive correspondence, calibration, and semantic hypotheses were
examined using path analyses (Pedhauzer, 1982). In traditional path analysis, the
zero-order correlations between variables are decomposed in the manner
specified by the hypotheses being tested and path coefficents are estimated using
standardised regression weights obtained from a series of regression analyses.
One path model was estimated for the similarity ratings, and another for the
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Framework for estimating the predictive accuracy and calibration hypotheses.

conditional probability judgements. Figure 2 portrays the ways in which the
observed emotion covariations were related to proximity (i.e., similarity or
conditional probability) judgements taken both before and after the experiencesampling portion of the study. Path p21 represented the predictive correspondence effect (i.e., the degree to which accurate covariance information and in
pre-experience-sampling ratings were related); this path reflected the assumption that the profile of emotion covariations is stable for one individual across
time. Analyses of two experience-sampling datasets (Feldman, 1995a; Feldman
Barrett, 1998) support this assumption.
Path p32 represented the calibration effect (i.e., the degree to which individuals’ calibrated their judgments to the co-occurrence of affective experiences
that they documented during the 60 days of experience-sampling procedure);
this path reflected the degree to which similarity or conditional probability
ratings were sensitive to actual covariation experiences, over and above the
influence of the pre-sampling ratings.
Path p31 represented the additional emotion knowledge effect (i.e., the degree
to which the pre- and post-sampling ratings shared variance that was not an
accurate reflection of the observed covariations). The direct effect of the presampling similarity or conditional probability ratings on the post-sampling
ratings, once the influence of the observed covariances was controlled, was
evidence that additional emotion knowledge (whether rooted in semantic
information, in erroneous beliefs about covariation, or in some other source of
information) was contained in the proximity ratings. That is, the path represents
the emotion knowledge not based on immediate experiences of emotion
covariations that participants are bringing to bear when making similarity
ratings, or when making estimates of emotion covariation.
We explored the extent to which this additional knowledge contained
semantic information. According to a large body of previous research, affect
terms can be defined on the basis of the valence and the level of arousal that they
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denote (for a review, see Russell, 1980). Although valence and arousal do not
constitute all the semantic information associated with affect terms, they make
up a large proportion of it (see Russell & Feldman Barrett, 1999). To test
whether the additional knowledge contained any semantic information, we
compared the size of path p31 in Figure 2 with the size of that path when
semantic ratings were included in the models predicting the post-sampling
judgements. That is, we evaluated whether the unique relationship between preand post-sampling proximity ratings (after removing the effect of the observed
covariations) was mediated by semantic knowledge. The direct semantic ratings
were obtained from an independent sample of participants. If semantic knowledge is a component of path p31, then the size of that path would be significantly
reduced when the semantic ratings were added as predictors to the regression
model that estimated the post-sampling proximity ratings (Kenny, Kashy, &
Bolger, 1997).

Method and participants
Participants were 42 students in the Department of Psychology at the Pennsylvania State University. All participants received extra credit for their participation and had an opportunity to partake in a cash lottery.
The original sample contained 64 participants. Because of the timeconsuming nature of this study, the drop-out rate among participants was
moderately high. Thirteen participants (20% of the original sample) dropped out
of the study of their own accord, and three participants (5% of the original
sample) were excluded from the sample because they missed more than 10% of
their required momentary emotion ratings. Data from 6 more participants were
deleted because they contained a large number of retrospective ratings (see
below).

Measures
Momentary affect measure. The measure of momentary emotional
experiences used in this study included 88 affect terms that anchored all octants
of the affective circumplex. Participants indicated on a 7-point scale the extent
to which each of these 88 affect adjectives described their emotional state
(0 = not at all, 3 = a moderate amount, 6 = a great deal) by responding to the
following instruction, ‘‘Indicate to what extent you feel this way right now, that
is, at the present moment’’. Sixteen affect-related terms were sampled to
represent the circumplex space (excited, lively, cheerful, pleased, calm, relaxed,
idle, still, dulled, bored, unhappy, disappointed , nervous, fearful, alert,
aroused). The 16 emotion terms were selected on the basis of their frequency
of use (Francis & KucË era, 1982). Each term was both in common use and was
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comparable in frequency to all the other terms selected. Very uncommon
emotion terms (e.g., euphoric) and extremely common terms (e.g., happy) were
not chosen.
The intercorrelations between the 16 circumplex markers were calculated for
each participant across the experience-sampling period. These 120 intercorrelations represented the observed covariation between self-reported affective states for each participant; all correlations were submitted to a Fisher r-to-z
transformation before use in further analyses.
Similarity measure. Participants rated the similarity of all possible pairs of
the 16 circumplex markers (120 word pairs). Each term served both as the
referent and as the subject in each pairing, resulting in 240 judgements.
Participants were asked to rate the similarity of the word pairs according to the
meanings of the words (1 = extremely dissimilar, through 4 = unrelated,
7 = extremely similar). Terms appeared equally spaced throughout the measure
(see Davison, 1983). The adjective pairs were presented in a single random
order. The 240 similarity ratings were reduced to 120 ratings by averaging the
ratings across the corresponding word pairs. This procedure was followed for the
ratings taken both before and after the momentary sampling procedure.
Conditional probability measure. Participants rated the conditional probability of all possible pairs of the 16 circumplex markers, again resulting in 240
judgements. Participants were asked to estimate how frequently they
experienced each emotion in the presence of every other emotion (1 = never,
3 = sometimes, 6 = always). Terms appeared equally spaced throughout the
measure and the adjective pairs were presented in a single random order
(although this order was different than that used for the similarity ratings). The
conditional probability ratings served as estimates of participants’ beliefs
concerning the co-occurrence of their emotional experiences. The conditional
probability ratings for corresponding word pairs were averaged, producing 120
ratings for the 120 word pairs. This procedure was followed for the ratings taken
both before and after the momentary sampling procedure.

Procedure
At the beginning of the study, participants completed a battery of questionnaires
including the similarity measure and the conditional probability measure. Participants were then presented with instructions for the momentary emotion
ratings. Participants completed an emotion questionnaire in the morning (7 a.m.
to 12 p.m.), afternoon (12 p.m. to 5 p.m.), and evening (5 p.m. to 12 a.m.) every
day for 60 consecutive days. They returned completed forms on Monday,
Wednesday, and Friday of each week. The experimenters contacted participants
within 48 hours if they failed to return a questionnaire, and they interviewed
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participants three times during the study to ensure compliance with the research
procedures.
After participants completed the study, the experimenters explained the
purpose of the study and then asked a number of questions regarding participation. Subjects estimated the percentage of time that they used recall to
complete their questionnaires. Six participants (approximately 9% of the total
sample) reported doing so more than 25%of the time and were deleted from the
final sample. None of the 42 remaining participants missed more than 5% of the
observations, and the average observations missed was 1%. Some participants
completed emotion ratings on more days than were required, and these observations were included in the study. The number of usable observations ranged
from 171 to 206, with a mean of 181 and a standard deviation of 5.57. No
participant reported awareness of the hypotheses under investigation. When we
asked participants to describe their reactions to the momentary emotion measurements, participants reported that they found the experience to be mildly to
moderately time-consuming, but not stressful. No participants reported that their
participation in the study was significantly disruptive.

Semantic data
An independent sample of 65 undergraduate psychology students at the Pennsylvania State University judged the type of valence and the amount of arousal
denoted by each of the 88 affect terms included on the momentary emotion
measure. Participants were asked to rate the pleasantness or unpleasantness of
each emotional state on a 7-point scale (1 = extremely unpleasant, 4 = neutral,
7 = extremely pleasant), and to rate the amount of bodily activation associated
with each emotional state (1 = extremely low key, 4 = neutral, 7 = extremely
keyed up). The mean rating for each word was computed. A valence-based
proximity matrix was calculated by taking the absolute value of the difference
between the mean valence ratings for all 120 pairs of emotion words. The
smaller the absolute value between two means, the more similar those terms in
the valence they denoted. The arousal-based proximity matrix was calculated
analogously using the mean arousal ratings.

Results
The hypotheses to be tested using path analysis reduced down to one statistical
question: What were the average relationships between the observed covariations, the conditional probability ratings or the similarity ratings, and the direct
semantic ratings? We compared the various ratings across the 120 word pairs
within each individual and then averaged these relationships across individuals.
We expected individual differences in the sizes of these relationships, but we
were primarily interested in the averaged estimates in this report.
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We used hierarchical linear modelling (HLM; Bryk & Raudenbush, 1987,
1992; Bryk, Raudenbush, Seltzer, & Congdon, 1989) to compute path coefficients. Conceptually, HLM analyses calculate one regression equation at the
level of the individual (e.g., regressing post-sampling similarity ratings on the
pre-sampling ratings for each individual across 120 pairs of words) and then
finds the average of that estimate across individuals. The variance across the
individual estimates is also computed. Practically, HLM models within-subject
and between-subject variation simultaneously, thus allowing us to model each
source variation while taking the statistical characteristics of the other level into
account. As a result, the person-level coefficients are treated as random effects
when computing the average estimate. Individuals who produce more reliable
estimates are weighted more in the computation of the average estimate, and in
doing so, HLM controls for reliability differences across individuals, thereby
protecting against spurious findings due to differences in measurement error
across individuals. A more detailed explanation of the statistical analyses is
presented in the Appendix.2
The paths presented in Figure 2 were estimated using two HLM regression
analyses for the similarity ratings, and two for the conditional probability
ratings: one to model the relationship between pre-sampling ratings and
observed emotion covariations (predictive correspondence path p21), and a
second that regressed the post-sampling ratings on both the pre-sampling ratings
(additional emotion knowledge path p31) and the observed covariations (calibration path p32).

Predictive correspondence
On average, participants’ pre-sampling proximity ratings reflected some consistent information in the actual co-occurrence of emotional states. The estimates for the predictive correspondence path, p21, are presented in the first two
data columns of Table 2. The average predicted correspondence effect for the
similarity ratings was p21 = .57, t = 16.01, p < .001. The magnitude of this finding
is almost identical to that observed in Study 1. The average predicted correspondence effect for the pre-sampling conditional probability ratings was
2
Using a conventiona l regression approach to analyse the present dataset, we would run a series
of regression analyses for each participant, comparing the relevant variable across the 120 pairs of
emotion words. The result would be one set of regression coefficients for each participant and would
represent an attempt to model the within-subject variance in the emotion ratings. The regression
coefficients from these within-subject anlayses would be considered the outcome variables and
averaged across individual s to obtain mean estimates of the path coefficients. A version of this
analysis strategy was used in the second study reported by Schimmack and Reisenzein (1997). This
two-step ordinary least-squares analytic procedure can be less than optimal, however, because it does
not take into account the estimation error in the within-subject regression coefficients (Kenny et al.,
1997).
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TABLE 2
Predictive accuracy and calibration of proximity judgements

Predictive correspondenc e
Ratings
Similarity
Conditional probability

Calibration

b

B

b

B

0.11
0.15

0.57
0.58

0.99
1.12

0.21
0.28

p21 = .58, t = 13.34, p < .001. These findings indicated that the indices of emotion
representation taken before the experience-sampling portion of the study contained some covariance information; approximately 33% of the variance in the
pre-sampling proximity ratings was accounted for by the observed covariations.
Participants varied significantly from one another in the size of their unstandardised paths, SD = .04, w2 (41, N = 42) = 372.02, p < .0001, and SD = 0.06, w2
(41, N = 42) = 550.13, p < .001, suggesting the possibility that the similarity
ratings and covariation estimates made by some participants contained more
covariation information than did those made by other participants.

Calibration
On average, participants modestly calibrated their mental representations to their
actual experience. The estimates for the calibration path, p32, are presented in
the third and fourth data columns of Table 2. The average calibration effect for
the similarity ratings was p32 = .21, t = 7.78, p < .001, and for the conditional
probability ratings was p32 = .28, t = 11.09, p < .0001. Although modest, the
effects indicated that on average, participants’ judgements did become somewhat more accurate after the momentary sampling procedure. Participants varied
significantly from one another in the size of their unstandardised paths,
SD = 0.73, w2 (41, N = 42) = 283.62, p < .0001, and SD = 0.56, w2 (41,
N = 42) = 209.97, p < .001, suggesting the possibility that some participants
calibrated more so than did others.

Additional emotion knowledge: A semantic
hypothesis
The results presented thus far demonstrated that, on average, judgements
representing what people know about emotion, be they similarity ratings or
covariance estimates, do contain some accurate covariance information. In
addition, individuals did modestly calibrate these judgments to new information
about their experience when cued over a two month period. The results presented in Table 3 indicate, however, that indices representing emotion structure
also contained other sources of knowledge. The average effect representing
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TABLE 3
Additiona l emotion knowledge contained in proximity judgements

Semantic knowledge

Ratings
Similarity
Conditional probability

Additional knowledge
controlling for
semantic information

Additional
knowledge

Valence

b

B

b

B

b

B

b

B

0.61
0.59

0.66
0.58

0.11
0.15

0.07
0.11

0.36
0.18

0.21
0.12

0.45
0.46

0.48
0.45

Arousal

Note: All coefficients were significant at p < .001.

additional emotion knowledge contained in the similarity ratings was p31 = .66,
t = 17.78, p < .0001, and in the conditional probability ratings was p31 = 0.58,
t = 15.40, p < .001. These findings indicate that participants’ pre- and postsampling ratings shared considerable variance that was independent of the
covariations evident in their self-reports of experience. Participants varied significantly from one another in the size of their unstandardised paths, SD = 0.21,
w2 (41, N = 42) = 438.14, p < .0001, and SD = 0.24, w2 (41, N = 42) = 413.24,
p < .001, suggesting the possibility that the ratings made by some participants
contained more noncovariation based emotion knowledge than did those made
by other participants.
Next, we explored the hypothesis that at least part of this knowledge was
semantic by observing whether a significant portion of the variance shared by
the pre- and post-sampling proximity ratings would be accounted for by the
semantic ratings of the affect terms. HLM regression analyses were conducted to
estimate the size of the p31 paths as described above, with the sole exception that
the semantic proximity matrices were added as predictors to the regression
analyses. Path p31’ represented the relationship between the pre- and postsampling proximity ratings, after controlling for the effects of the observed
covariations, and after the mediating effects of the semantic ratings were
removed. One HLM analysis was conducted for the post-sampling similarity
ratings, and one for the post-sampling covariation estimates. The size of
resulting additional knowledge paths are presented in the right half of Table 3.
Both valence-based and arousal-based semantic matrices were significantly
related to the proximity ratings, indicating that they may be potential mediators
of the additional knowledge effect.
To examine whether the semantic proximity matrices significantly accounted
for any portion of the additional emotion knowledge effect, we compared the
standardised regression coefficients from the original analysis as portrayed in
Figure 1 (p31 = .66 and p31 = .58) with those from the models where the
mediating effects of the semantic ratings were included (p31’ = 0.48 and
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p31’ = .45; Baron & Kenny, 1986; Kenny et al., 1997). The additional emotion
knowledge contained in the similarity ratings was significantly reduced by both
the valence-based and arousal-based semantic information, z = 3.92, p < .001 and
z = 8.43, p < .0001; this was also true for the covariance estimates, z = 6.58,
p < .0001 and z = 8.49, p < .0001. These findings suggest that semantic
knowledge was contained in both the similarity ratings, and in the covariance
estimates, over and above any contribution of the observed covariances. A
significant portion of the emotion knowledge contained in those judgements was
left unexplained by the semantic information, however, indicating that additional sources of knowledge must be influencing the proximity judgements.

Subsidiary analyses
Additional analyses were conducted to further examine the relationships
between the proximity judgements and semantic knowledge. First, as proximity
ratings, both the similarity ratings and the conditional probability estimates are
indices of the mental representation of emotion. Previous research has shown a
strong correspondence between the two (Schimmack & Reisenzein, 1997).
Because they both contain semantic emotion knowledge, it is possible that the
strong association between the two may be due, in part, to this semantic
knowledge.
We first replicated the finding that the two types of proximity ratings were
highly related. Both the pre-sampling similarity ratings and the pre-sampling
conditional probability judgements were subjected to a weighted Euclidean
multidimensional scaling analysis.3 Plots of the Stress values by the number of
dimensions for the MDS solution revealed a clear elbows at the two dimensional
solution for both analyses, suggesting the suitability of the two dimensional
MDS solution for both the similarity and pre-sampling conditional probability
ratings, Stress = .16, RSQ = .86, and Stress = .17, RSQ = .83, respectively.4 The
MDS solutions for the similarity ratings and the conditional probability judgements are presented in Figures 3a and b, respectively. Both solutions produced a
circular structure anchored by two dimensions. The congruence coefficient for
the two solutions (Davison, 1983) was .98, indicating an excellent match
between the two configurations. The congruence coefficient for the two postsampling solutions was .97. The similarity ratings and the conditional
probability judgements produced almost identical structures.
3
The primary approach to ties (allowing data to become untied) was used in the analysis because
it typically results in a better fit to the data (Davison, 1983, p. 86).
4
Although Kruskal and Wish (1978, p. 56) caution against accepting solutions with a Stress value
above .10, the ‘‘elbow’’ in the plot clearly appeared for the two-dimensiona l solution. Furthermore,
the two-dimensional solution was superior to other solutions with additional dimensions on the basis
of the relative interpretability of the various solutions (Davison, 1983).
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Figure 3. (a) The circumplex structure of affect derived from the pre-sampling similarity judgements. Valence is the horizontal axis and arousal is the vertical axis. (b) The circumplex structure of
affect derived from the pre-sampling conditional probability judgements. Valence is the horizontal
axis and arousal is the vertical axis.

The strong correspondence between the similarity and conditional probability
judgements was confirmed by additional HLM analyses. Using the pre-sampling
ratings, we regressed the similarity ratings onto the conditional probability
ratings. On average, the similarity ratings were substantially related to the
conditional probability judgements, (B = .71, t = 23.50, p < .001), although this
relationship was stronger for some individuals than for others, SD = 0.20, w2 (41,
N = 42) = 338.38, p < .001.
Further HLM analyses indicated that the correspondence between the
two types of proximity judgements was in part due to semantic knowledge
that the two shared. The similarity ratings continued to be related to participants’ conditional probability estimates even after the influence of the
observed covariations in emotional experiences was controlled (B = .55,
t = 16.16, p < .001), although, once again, this relationship was stronger for
some than for others, SD = 0.20, w2 (41, N = 42) = 301.06, p < .001. A path
coefficient of .55 indicates that additional emotion knowledge contained in
the covariation estimates, over and above that abstracted from actual experience, was also contained in the similarity ratings. When the variance due
to direct semantic ratings were partialled out, the relationship between the
similarity ratings and the covariation estimates decreased significantly to
B = .32, t = 12.35, p < .001, although once again, the magnitude of this effect
varied significantly across individuals, SD = 0.18, w2 (41, N = 42) = 154.92,
p < .001). The observed decrease was due both to the valence-based and to
the arousal-based semantic information (z = 4.91, p < .0001 and z = 13.25,
p < .0001). Analyses of the post-sampling judgements produce exactly the
same findings. These findings indicate that the similarity and conditional
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probability ratings shared significant content that was semantically based,
although the strength of their correspondence was not completely accounted
for by the semantic ratings.

GENERAL DISCUSSION
The circumplex model of affect has a long history in the psychological literature
(Russell, 1980; Schlosberg, 1941, 1952, 1954; Woodworth, 1938; Wundt, 1912/
1924). For some time, it was assumed that general semantic knowledge about
pleasure/displeasure and activation was represented by this circumplex structure.
This assumption was challenged by Schimmack and Reisenzein (1997) who
suggested that the similarity ratings that produce the structure contain episodic,
but not semantic, knowledge of emotion.

Semantic or episodic?
Taken together, the findings from Studies 1 and 2 clearly indicate that a pure
episodic account of similarity judgements like that presented by Schimmack and
Reisenzein (1997) is not supported. Using an episodic or exemplar theory of
knowledge, they argued that every experienced co-occurrence leaves a unique
memory trace, and that, on presentation of a cue (i.e., a request to compute a
similarity judgement), all stored episodic traces (e.g., Semon, 1909/1923) or
some assemblage of exemplars (Kahneman & Miller, 1986) are activated, and
somehow combined to result in a proximity judgement. The most activated
traces connect the cue to stored knowledge and a response is generated. The
results of the two studies presented here are not consistent with this view,
however.
A conservative view would interpret the results as more consistent with
mixed semantic-episodic theory. From this standpoint, mental representations of
affect are composed of a mixture of detail (specific memories of associated cooccurrence experiences) and more abstract, conceptual knowledge bound
together in representations (e.g., Conway, Gardens, Perfect, Anderson, & Cohen,
1997), such that both types of knowledge are implicated in similarity computations. Clearly, similarity ratings and co-occurrences of actual affective
experience are related. Both studies indicated that about one-third of the variance in similarity ratings was accounted for by observed emotion covariations.
Furthermore, participants modestly calibrated their proximity judgements to
their actual experience after they had been cued about their affective experience
for a 60-day period, indicating that they can take advantage of episodically
generated experience to compute both similarity and conditional probability
judgements. In addition to covariance information, proximity ratings also contained other sources of knowledge, some of which appeared to be semantic.
Ratings of valence- and arousal-based semantic information obtained from a set
of independent judges contributed unique variance to both sets of proximity
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ratings, indicating that the circumplex (which derives from those ratings), does
indeed contain semantic information.
The view that mental representations of affect are composed of both semantic
and episodic knowledge is broadly consistent with current thinking on the nature
of memory. Although memory was traditionally classified exclusively into
episodic or semantic components (Tulving, 1972), most researchers now assume
that the two are inextricably linked. Some believe that memory for specific
events and for general facts are subsumed in one general, declarative memory
system (e.g., Echienbaum, 1997; Squire & Knowlton, 1995). Others believe that
semantic and episodic memory are organised in a hierarchical way, such that
episodic memory is a specific subsystem of semantic memory (Tulving, 1983,
1984) and depends on semantic memory for its integrity (Tulving, 1985; for a
review see Barba, Parlato, Jobert, Samson, & Pappata, 1998). Recent
neuroscience evidence basically supports this view (e.g., Barba et al., 1998;
Maguire & Mummery, 1999; Wiggs, Weisberg, & Martin, 1998).5
Episodic memory is dependent on semantic knowledge such that the retrieval
of episodic knowledge is supported by semantic memory (Nadel & Moscovich,
1998). Various parts of an experience are structurally disaggregated in the brain
for purposes of storage, and must be re-aggregated when attempting to retrieve
an episode from memory (Nadel & Moscovich, 1998; Schacter, 1996).
Retrieving episodes or exemplars from memory is necessarily a reconstructive
act, and one that can be influenced by semantic knowledge. Thus, it very well
may be, as Schimmack and Reisenzein (1997) claim, that similarity ratings are
based on covariation estimates. These estimates may be generated, however, on
the basis of semantic knowledge (Borkenau & Ostendorf, 1987; D’Andrade,
1974; Schweder, 1975, 1977; Schweder & D’Andrade, 1979). This suggestion is
supported by the finding that conditional probability judgements for affect word
pairs, which were used as estimates of episodic knowledge of co-occurrence,
were, in fact, related to the semantic information about affect obtained from a
separate set of judges.
Another reason to suspect that the conditional probability ratings were substantially influenced by semantic knowledge has to do with how the questions
were asked. Participants in the current studies, as well as those in Schimmack
and Reisenzein (1997), were to make judgements of covariation without reference to context (i.e., time or place), leading to the likelihood that these aggregated episodic ensembles constitute a semanticised version of episodic
knowledge (Nadel & Moscovitch, 1998). Although participants may have had to
retrieve specific instances or episodes, those episodes were summarised such

5

Cortical and limbic networks implicated in semantic and episodic memory show both common
and unique regions although the exact pattern of neurologica l findings is still a matter of considerable
debate (for reviews, see Barba et al., 1998).
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that the memory lost its connection to time and place, both of which are
necessary components of a pure episodic memory.
Although episodic knowledge can be dependent on semantic memory, it is
also the case that episodic memory helps to consolidate semantic knowledge
(Nadel & Moscovitch, 1998), although little is known about how this transition
occurs (Conway et al., 1997). It is generally assumed that semantic knowledge
derives from a series of episodes in the course of which semantic structure is
extracted from experience (McClelland McNaughton, & O’Reilly, 1995; Nadel
& Moscovitch, 1998). The knowledge acquired in any given episode goes
beyond the specifics of that episode to include broader knowledge gained as a
result of having had that experience.
Nowhere is this interplay between semantic and episodic memory more likely
than in the case of developing emotion knowledge. As children, we derive our
knowledge of emotion and emotion terms both from instruction about emotion
concepts and from our actual experience. Emotion concepts probably begin as
fairly stereotyped scripts or schemas (e.g., Fehr & Russell, 1984; Shaver,
Schwartz, Kirson, & O’Connor, 1987) as children are socialised to learn the
semantic, interpersonal, and behavioural elements associated with specific
emotion labels (Harris, 1993). Children as young as two readily label their
emotional experiences (Bretherton, McNew, & Beeghly-Smith, 1981). They
rapidly learn the type of psychological events and abstract situations that are
associated with particular emotion labels (e.g., fear, sadness, happiness, anger,
guilt, and so forth; e.g., Harris, Olthof, Meerum, Terwogt, & Hardman, 1987),
and they are also aware of the typical actions and expressions that are supposed to
accompany a particular emotional state (Trabasso, Stein, & Johnson, 1981).
These concepts then become developed and elaborated with accumulating episodic experience. Individuals incorporate elements of their actual experience into
their semantic representations of emotion concepts with repeated use, such that
their resulting semantic representations become more idiographically tailored
regarding the possible class of objects that can cause an emotional response, the
relational contexts associated with the response, and the behavioural repertoire
that exists for dealing with the response and the larger situation.
As a result, emotion terms may come to be defined over time, in part, as a
function of our beliefs about how often distinct emotional experiences occur
together (i.e., episodic influencing semantic). In addition, however, our consciously accessible emotional experience is defined, in part, from our semantic
knowledge of emotion language. That is, we likely rely on semantic information
when applying emotion labels to our emotional experiences, which are in turn
encoded in episodic memory (i.e., semantic influencing episodic). Thus, we
derive our knowledge of emotion, in part, from our actual experience and over
time; conversely, we likely also rely on semantic information when applying
emotion labels to our immediate experiences are then available to be encoded in
episodic memory.
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The question, then, is not whether there is episodic influence on mental
representations of emotion: Of course there is. The question, rather, is whether
the general valence and arousal information depicted in the circumplex represents episodic knowledge. If it does, then would expect to see the considerable
idiographic variability in the similarity ratings that we see in the self-report
based structures. The fact that similarity ratings seem not to vary substantially
across individuals, however, is inconsistent with a strong episodic view. Rather,
the evidence seems more consistent with the view that similarity ratings are
primarily computed using some general knowledge that all individuals share,
that is abstracted from specific emotional experiences. Episodic variation in
emotion representations may be present in other, more subtle aspects of emotion
concepts.
So an empirical resolution to the semantic-episodic question seems unsatisfying because it appears as if everything is related to everything else. But
perhaps this is about as accurate as we can be, given the procedures that we have
used to test these competing hypotheses. It is probably impossible to precisely
estimate semantic and episodic components in similarity judgements or the
mental representation that they index. Behavioural studies such those reported
here, and those by Schimmack and Reisenzein (1997), cannot precisely distinguish between episodic and semantic sources of knowledge in an experimental
task. Given the interrelationship between semantic and episodic memory, it is
probably virtually impossible to devise behavioural tasks that are pure measures
of one or the other (cf. Barba et al., 1998). Despite this ambiguity, the two
studies reported here make several things clear. First, a pure episodic view of
similarity ratings is not tenable. Second, the interpretation of the findings likely
provide an underestimate of the semantic contribution because semantic
knowledge may be involved in computing covariation estimates as it plays a role
in consciously representing our affective experience (and the co-occurrences in
those experiences) in episodic memory. Thus, the strong relationship between
similarity ratings and observed emotion covariations may result from their
shared semantic components, rather than from the fact that similarity computations are rooted in episodic experience.

Additional issues
The results raised two additional issues that might benefit from further study.
First, further study is needed to identify the specific facets of emotion knowledge that contribute to mental representations of emotion, over and above
semantic and accurate covariation information. The additional knowledge
contained in the similarity and conditional probability ratings was partially
semantic, but a substantial portion of those ratings remained unexplained.
Perhaps such knowledge is based on dominance (Russell & Mehrabian, 1977),
affiliation (Russell, 1991), or social desirability (Feldman Barrett, 1996). Or
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perhaps it is related to beliefs about the situational determinants of emotions
(Conway & Bekerian, 1987; Feldman Barrett, Lane, Sechrest, & Schwartz,
2000), although it is unclear whether these beliefs accurately represent the true
influences on how individuals use emotion knowledge to consciously label their
emotional states (Russell, 1987; Weiss & Brown, 1977, as cited in Nisbett &
Ross, 1980; Wilson, Laser, & Stone, 1982). Unfortunately, we did not assess any
of these facets in the present study.
Second, there was considerable variation in the relationships between the
observed covariances, the proximity ratings, and the semantic components. This
variation might possibly reflect sampling error or other types of artifactual
variance (e.g., restriction in range for some individuals), but it might also
suggest that the configuration of episodic and semantic components in proximity
ratings may substantively differ across individuals. There is also the possibility
of individual differences in the organisation of emotion knowledge across
different people, such that some individuals may have more overlap between
their semantic and episodic knowledge of emotion terms than do others.
Although not a primary concern in the present study, these findings are certainly
worthy of serious consideration in future research on the organisation of emotion
knowledge.

Potential limitations
Of course, it is possible to argue with our interpretation of the results. For
example, it might be argued that momentary affective experiences were assessed
only three times a day in the present study and may not provided enough
temporal resolution to assess moment-to-moment emotion covariations accurately. As a result, the role of actual covariation information may be larger or
smaller than estimated in the present study. Alternatively, it could also be argued
that participants’ assessments of emotion were randomly sampled from their
daily lives and so they likely constitute a reasonable estimate of emotion cooccurrences.
A more serious criticism of the present study is that we cannot claim support
for any particular directional hypotheses because the data are only correlational.
As recommended by regression experts (Pedhauzer, 1982), the zero-order
correlations between variables were decomposed into their various components
via regression analyses according to the hypotheses being tested. It is possible to
use other theories to decompose the relationships between the measured
variables in ways that are different from those presented here, however. Yet
even if paths are reversed and alternative causal models estimated, with the
result that the zero-order correlations are parsed somewhat differently, the
findings send approximately the same message: similarity ratings and covariation estimates are associated with covariation information, semantic knowledge,
as well as additional, as yet unspecified knowledge about emotion.
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Another potential criticism of our findings is that they are inconsistent with
Schimmack and Reisenzein (1997), who reported two studies that they consider
strong support for the episodic model of similarity ratings. The strength of their
position comes from the finding that their participants made asymmetrical
similarity judgements when emotion terms were presented as both the subject
and the referent of the comparison. According to Schimmack and Reisenzein
(1997), a semantic theory assumes that similarity judgements are symmetrical
(i.e., happiness and calm will be judged to be equally similar regardless of which
emotion serves as the subject of the comparison and which serves as the
referent). An episodic theory predicts that similarity judgments can be asymmetrical, however (i.e., the similarity ratings of happiness and calm will vary
depending on which emotion serves as the subject of the comparison). Distinctive features of a concept decrease similarity more if the concept serves as
the subject of the comparison than if it serves as the referent (Tversky, 1977).
Schimmack and Reisenzein (1997) assumed that an emotion’s distinctiveness
increased: (1) with the number of episodes in which it occurs alone (as opposed
to occurring with another emotion); or (2) as the frequency of the emotion
increases. Thus, they predicted, and found, that an emotion with a lower
conditional probability or higher frequency would be judged by respondents as
less similar if it served as the subject of the similarity comparison rather than as
the referent. Furthermore, they found that asymmetrical similarity judgements
were related to beliefs about the frequency and conditional probability of
occurrence of emotions, but were unrelated to the semantic properties of the
emotion concepts. In addition, respondents judged the similarity of emotion
pairs more rapidly when a frequent emotion was the referent of the comparison,
which was interpreted as support for the hypothesis that frequency of experience
(or distinctiveness) of an emotion affects similarity judgements depending on
the word’s position in the comparison. Support for the covariation hypothesis
was most robust when respondents were judging emotion terms denoting
unpleasant emotions. In fact, they only used unpleasant emotion terms in the
second study they reported.
We are less convinced that asymmetries are the definitive evidence that
mental representations of emotion, as indexed by similarity ratings, are primarily episodic in nature. First, the asymmetries documented by Schimmack
and Reisenzein (1997) could have been the result of response bias. Asymmetries in similarity judgements are generally weak (Holyoak & Gordon, 1983;
Tversky & Gati, 1978) and if they exist at all they may be produced by
response bias (Nosofsky, 1991). For example, Schimmack and Reisenzein
(1997) reported that participants largely agreed with one another in their
asymmetry of their similarity judgements. Given the individual differences in
actual emotion covariations documented in the present study, as well as in
other studies (e.g., Feldman Barrett, 1998), such agreement should have been
highly unlikely.
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Second, the asymmetries documented by Schimmack and Reisenzein (1997)
may have been augmented by the experimental procedures. Participants were
told to focus their attention on the subject of the comparison, were informed
as to which emotion term would serve as the subject of the comparison, and
were instructed to think about this emotion. In addition, the subject of the
comparison was presented in large letters to increase its visual salience, and
the presentation of the referent emotion was delayed to provide participants
with more time to focus on the subject of the comparison. Any of these procedures could have produced more pronounced asymmetry effects, and so
confidence in the existence of asymmetrical similarity judgements requires
further investigation.
Finally, Schimmack and Reisenzein (1997) describe a process by which
similarity ratings are generated that is inconsistent with their findings. Schimmack and Reisenzein (1997) argued that the episodic knowledge contained in
similarity judgements is not prestored in memory, but is thought to be computed
from exemplar knowledge that is accessible at the time when judgements are
requested. That is, this information is derived from memory-based, rather than
on-line, recall strategies (Hasties & Park, 1986; McConnell, Sherman, &
Hamilton, 1994). If episodic knowledge is constructed at the time of recall, then
the judgements made on the basis of that knowledge should be influenced by
whatever is most accessible at that time. This influence might derive from
heuristics, implicit theories, or goals and motivations that are present or
accessible at the time when the judgements are made (for reviews see Fiske &
Taylor, 1991; Greenwald & Banaji, 1995; Nisbett & Ross, 1980; Ross, 1989).
Typically, we do not expect to see much consistency in memory-based judgements (McConnell et al., 1994). In this context, it is interesting to note that
Schimmack and Reisenzein (1997) reported very high inter-rate agreement in
their conditional probability ratings (above .90).

CONCLUSIONS
A sceptic might review the results of this study and conclude that they do not
determine much, because everything that was measured was related to everything else. Another equally valid conclusion, however, is that mental representations of emotion, like most psychological phenomena, appear to be
multiply determined. They contain accurate covariation information, semantic
information that is unique from the information contained in actual emotion
covariations, as well as additional sources knowledge yet to be specified. The
similarity ratings contained as much additional knowledge as they did accurate
covariation information. Even the conditional probability judgements, as
estimates of covariation, contained a substantial additional knowledge component. Taken together, the study did not serve to conclusively determine the
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extent to which semantic knowledge is contained in similarity ratings, but it
clearly indicated that the ratings are not primarily grounded in episodic
knowledge.
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APPENDIX A
All paths reported in this report were estimated using the HLM computer program (Bryk et al., 1989).
For illustrative purposes, we will present a breakdown of the conditional probability rating analyses
used to estimate the paths for Figure 1. Two hierarchical linear regressions were used to calculate the
paths for this analysis. The within-subject level of the first hierarchical linear model estimated
predictive correspondenc e hypothesi s (p21 in Figure 1) using the model:
OCij = b0 + b1CPPREij + rij (1)
where OCij is participant j’s observed covariation for the ith pair of emotions, b1 is the relationship
between participant j’s observed covariations and his/her pre-sampling conditional probability ratings (p21 in Figure 1), CPPREij is participant j’s pre-sampling estimate of the degree to which the ith
pair of emotions are experienced together, b0 is the value of the observed covariation in j when
CPPREij = 0, and rij is a within-subject residual component . The between-subjec t level of the first
hierarchical linear model allowed us to assess the average of the within-subject evidence for the
predictive correspondenc e hypothesis, as well as between-subjec t variance by estimating the degree
to which the within-subjects coefficients (b0, b1) for participants varied from one another.
Because we were not interested in intercept differences, we only present the modelling of the
slopes (the b1 coefficients), as follows:
b1j = b10 + u1j (2)
where b1j is the relationship between the observed covariation estimates and pre-sampling conditional probability ratings of participant j, b10 is the mean relationship between the two for all
participants (i.e., the mean p21 value), and u1j represents the random variation in this relationship
(i.e., variation in values of p21).
The within-subject level of the second hierarchical linear model estimated the calibration
hypothesis (i.e., the direct effect of participants’ actual emotion covariations on their post-sampling
conditional probability ratings; p32 in Figure 1) and the additional knowledge path (p32 in Figure 1)
using the model:
CPPOSTij = b0 + b1OCij + b2CPPREij + rij (3)
where CPPOSTij is participant j’s post-sampling conditional probability estimate for the ith pair of
affect words, b0 is the mean estimate for participant j, b1 is the direct effect of participant j’s actual
emotion covariations on his/her post-sampling conditional probability estimates (p32; this effect
represents the relationship between participant j’s actual emotion covariations and post-sampling
conditional probability estimates, controlling for his/her pre-sampling), OCij is participant j’s correlation for the ith pair of emotions, b2 is the effect of participant j’s pre-sampling estimates on his/
her post-sampling estimates (p31; this effect represents the effect of participant j’s pre-sampling
beliefs about emotion covariation on his/her post-sampling beliefs, controlling for the actual covariation in his/her emotional experiences) , CPPREij is participant j’s pre-sampling estimate of the
degree to which the ith pair of emotions are experienced together, b0 is the value of CPPOST when
the predictions are zero, and rij is a within-subject residual component .
The between-subjec t level of the second hierarchical linear model allowed us to assess the average
within-subject regression parameters of interest and the between-subjec t variance in those
parameters, as follows:
b1j = b10 + u1j (4)
b2j = b20 + u2j (5)
where b10 is the mean calibration effect for all participants (i.e., the mean p32 value), b20 is the mean
additional knowledge effect (i.e., the mean p31 value), u1j represents the variation in the calibration
effect (i.e., variation in values of p32), and u2j represents the variation in influence of additional
knowledge on the post-sampling conditional probability ratings (i.e., variation in values of p31).

