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PSYCHOLOGICAL SCIENCE

Research Article

RESOLUTION OF LEXICAL AMBIGUITY BY
EMOTIONAL STATE

Jamin B. Halberstadt, Paula M. Niedenthal, and Julia Kushner

Indiana University at Bloomington

Abstract—The role of emotion in the resolution of lexical am-
biguity was investigated. Happy and sad subjects listened to a
list of words that included homophones that had happy and
neutral meanings (e.g., presents-presence) and homophones
that had sad and neutral meanings (e.g., mourning-morning).
Words were presented every 3 s, and subjects wrote down the
words as they heard them. (Meaning could be identified by
spelling in all cases.) An interaction between emotional state
and homophone category was observed: Sad subjects were
more likely to write down sad meanings than were happy sub-
Jjects. Results are discussed with reference to the literatures on
both emotion and lexical access.

It is almost a tautology that people who are feeling ‘‘down’’
tend to see events in a negative light, whereas people who are
feeling happy seem more generally optimistic. From a theoret-
ical standpoint, these observations pose a number of interesting
issues regarding the relation between affect and cognition. The
present study examined whether emotional states can influence
the resolution of lexical ambiguity. That is, it addressed the
question: Are individuals more likely to access the emotion-
congruent meanings of spoken words when those words have
both affective and relatively neutral interpretations?

The resolution of lexical ambiguity is a special case of the
more general problem of word recognition in which multiple
meanings of a single word must be disambiguated (Simpson,
1984). A person is rarely aware of competition among word
meanings, and a debate continues in the literature regarding the
degree to which meanings other than the selected meaning are
accessed. For example, Tabossi (1988, Experiment 3) presented
subjects with sentences that biased the dominant meanings of
ambiguous words (e.g., port). At the offset of each ambiguous
word, a word related to the dominant (sea) or subordinate (/i-
queur) meaning of the word, or an unrelated control word
(hand), was visually presented, and subjects made a lexical
decision. Lexical decisions about context-congruent words
were faster than responses to context-incongruent words.
Tabossi concluded that, at least in the case of dominant mean-
ings, semantic context can constrain lexical access (see also
Simpson & Krueger, 1991; Tabossi & Zardon, 1993).! In con-
trast, Swinney (1979) found that both context-appropriate and
context-inappropriate meanings were primed by an auditorily
presented homophone when the target word came immediately

Address correspondence to Jamin B. Halberstadt, Department of
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1. Some researchers (e.g., Seidenberg, Tanenhaus, Leiman, & Bi-
enkowski, 1982) have interpreted demonstrations of contextual influ-
ence on lexical access as due to intralexical priming.
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after the prime, even when a strongly biasing semantic context
was present (providing support for an exhaustive access
model). When the target word was presented three syllables
after the prime, however, only the appropriate meaning was
primed. Simpson (1984) has concluded that a hybrid of the se-
lective and exhaustive access models best fits the available
data. According to his framework, all meanings of an ambigu-
ous word are activated to some degree, but the amount of ac-
tivation can vary as a function of context, dominance of the
meaning, and time delay, among other factors.

EMOTION AS CONTEXT, AND
LEXICAL AMBIGUITY

The current research investigated the possibility that, like
semantic context, emotional state guides the resolution of lex-
ical ambiguity. Such an effect is predicted by Bower’s (1981,
1987, 1991) emotion network model, in which emotions are rep-
resented as central, organizing units in a semantic network.
According to this model, when an emotion unit is activated, as
by the experience of an emotional state, activation spreads to
other concepts as a function of their strength of association to
the emotion unit. Consistent with interactive activation models
(e.g., McClelland & Rummelhart, 1981), activation might also
spread to the semantic codes for emotion-congruent words
(Niedenthal, Halberstadt, & Setterlund, 1994; Niedenthal, Set-
terlund, & Jones, 1994). Access to a particular word meaning is
assumed to be a function of various sources of activation, in-
cluding priming from within the conceptual network, as well as
input from the perceptual system. If the affective meanings of
homonyms are activated by the experience of an emotion, then
a person in an emotional state should be more likely to access
the emotional than the neutral meanings of these words. For
example, when sad, a person should access the sad meanings of
the words down and blue.

Several recent studies, using clinically anxious subjects,
have found results consistent with such a process. Eysenck,
Mogg, May, Richards, and Mathews (1991, Study 1) found that
anxious subjects were more likely than nonanxious or recov-
ered-anxious subjects to interpret ambiguous sentences (e.g.,
The doctor examined little Emma’s growth) in a threatening
way (i.e., interpreting growth to mean tumor rather than
height). Similarly, Mathews, Richards, and Eysenck (1989)
showed that relative to nonanxious control subjects, anxious
subjects were more likely to generate a threatening spelling for
homophones that had both threatening and nonthreatening
meanings (e.g., die-dye, slay-sleigh). Richards, Reynolds, and
French (1993) exposed subjects with high and low trait anxiety
to a positive or negative ‘‘mood’’ manipulation (presentation of
pleasant or unpleasant pictures). Subjects then heard and wrote
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down a list of words, some of which were homophones with
threatening and nonthreatening meanings. Both trait anxiety
and manipulated mood influenced the percentage of threatening
disambiguations: Anxious subjects and those in negative moods
were more likely to spell the threatening meanings than subjects
low in anxiety or in positive moods.

Studies such as these suggest that emotions can influence the
resolution of lexical ambiguity. But the studies are lacking in
several respects. First, the investigations have concerned pri-
marily trait anxiety, and not emotion per se. It is inappropriate
to generalize the influences of trait anxiety to influences of
transient emotions. There are many stable differences between
anxious and nonanxious individuals other than their chronic
emotional state. Second, these studies have generally employed
stimuli with negative and neutral meanings, and subjects in neg-
ative and neutral affective states. It is also important to examine
the influence of positive emotional states on the resolution of
ambiguous positive stimuli.

Finally, in these studies, subjects were under little or no time
pressure to respond. In the study by Mathews et al. (1989), for
example, the presentation of a homophone was followed by a
5-s pause before a tone signaled the subject to begin spelling the
word. Subjects therefore had time to consider multiple mean-
ings, and to choose one that was most familiar to them, or that
fit a general response bias.

CURRENT RESEARCH

The current study employed a methodology similar to that
used by Mathews et al. (1989). Subjects were exposed to either
a sad or a happy mood induction. They were then presented
with a list of words and instructed to spell the words as they
heard them. Some of the words were affective homophones
(i.e., words that have both affect-related and neutral meanings).
The words were read at a fast pace, limiting somewhat subjects’
opportunity to choose consciously among word meanings. An
emotion-congruence effect was predicted: Happy subjects were
expected to generate more happy meanings of happy-neutral
homophones (e.g., presents vs. presence) than sad subjects,
and sad subjects were expected to generate more sad meanings
of sad-neutral homophones (e.g., die vs. dye) than happy sub-
jects.

METHOD

Subjects and Design

Subjects were 78 undergraduates at Indiana University.
They took part in the research in exchange for credit toward
partial fulfillment of a research requirement for their introduc-
tory psychology class. The study involved a 2 (mood condition)
X 2 (homophone type) mixed design, with the second factor
varying within subjects.

Selection of Homophones

The critical stimuli were drawn from A Dictionary of Amer-
ican Homophones and Homographs (Whitford, 1966). Twelve
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homophones that had one meaning related to happiness and one
relatively neutral meaning (happy homophones), and 10 homo-
phones that had one meaning related to sadness and one neutral
meaning (sad homophones), were initially selected as stimuli.
Pretest subjects (N = 41) rated the 22 words, along with other
homophones, on their relatedness to the concept of happiness
and the concept of sadness using separate 7-point scales, where 1
indicated minimal relatedness and 7 maximal relatedness. Each
subject rated either the affective or the neutral meaning of each
homophone.

Homophones selected for use in the main study met the
following criteria: For a happy homophone, the happiness rat-
ing for its affective meaning had to be greater than 1 standard
deviation above the mean happiness rating for all pretest words;
for a sad homophone, the sadness rating for its affective mean-
ing had to be greater than 1 standard deviation above the mean
sadness rating for all pretest words; and for either kind of ho-
mophone, the happiness and sadness ratings of its affective
meaning had to differ significantly in the expected direction.
One happy homophone and two sad homophones failed to meet
these criteria; the selected stimuli and their pretest ratings ap-
pear in Table 1. The affective meanings of happy homophones
were more related to happiness than the affective meanings of
sad words, #(17) = 25.73, p < .001, and the affective meanings
of sad words were more related to sadness than the affective

Table 1. Ratings of relatedness of the affective
meanings of the stimuli to happiness and sadness
Relatedness Relatedness
Homophone pair to happiness to sadness
Happy homophones
bridal-bridle 5.80 1.85
dear-deer 5.67 1.91
heal-heel 5.65 1.45
hymn-him 5.10 2.47
medal-metal 5.70 2.00
peace-piece 6.48 1.81
presents-presence 5.95 1.70
pride-pried 5.90 1.80
rose-rows 5.95 2.05
sweet-suite 6.19 1.76
won-one 5.95 1.85
Mean 5.85 1.88
Sad homophones

banned-band 1.85 5.55
bored-board 2.15 5.47
die-dye 1.50 6.75
fined-find 2.10 5.15
missed-mist 1.85 5.75
mourning-morning 1.25 6.80
pain-pane 1.30 6.75
poor-pore 1.81 6.29
Mean 1.73 6.06
Note. Ratings are on a Likert-type scale on which 7
indicates the strongest relation and 1 the weakest relation.
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meanings of happy words, #(17) = 19.26, p < .001. Results of ¢
tests indicated that the affective and neutral meanings of all
critical homophones did not differ in their frequency in the En-
glish language (p > .1). The 19 stimulus words and 107 filler
words (including homophones and nonhomophones) were as-
sembled into a word list with one random order.

Manipulation of Emotional State

Subjects’ emotional states were manipulated using a varia-
tion of Eich and Metcalfe’s (1989) continuous music technique.
Subjects in the happy condition listened to 8 min of allegros
from Mozart’s Eine Kleine Nacht Musik, Divertimento #136,
and Ein Musikalischer Spass and Vivaldi’s Concerto for Two
Mandolins and Strings (in G Major). Subjects in the sad con-
dition listened to Mahler’s Adagietto (from Symphony no. 5 in
C# Minor) and Barber’s Adagio for Strings. These selections
have been used effectively in previous research (e.g.,
Niedenthal & Setterlund, 1994).

Procedure

Subjects were tested individually in small cubicles with sub-
dued lighting. Each cubicle contained a comfortable chair, a
clipboard with a lined work sheet, and two pencils. The subject
was seated in the chair and instructed to put on headphones and
to follow the instructions presented on tape. The introduction
indicated that the experiment was concerned with ‘‘the effects
of auditory sensation on word comprehension.’’ Subjects first
listened to 8 min of either happy or sad music. They were then
told that they would hear a list of words, one pronounced every
3 s, and that they should spell out each word in the appropriate
space on the work sheet.

The music then returned at a low volume, and the words
were presented, above the level of the music. There were 10
practice words, followed by the primary word list. At the end of
the spelling task, subjects wrote brief definitions for all 126
words.

Upon completion of the definition task, subjects filled out
Mayer and Gaschke’s (1988) Brief Mood Introspection Scale
(BMIS), which asks for self-report of 16 emotional states (e.g.,
lively, happy, gloomy) on 4-point scales. Subjects were then
debriefed, thanked, and dismissed. The procedure lasted ap-
proximately 1 hr.

RESULTS

Manipulation Check

A BMIS score was computed for each subject as follows:
First, a happy score was computed by averaging the subject’s
self-ratings of happy, active, lively, peppy, and content. Sec-
ond, a sad score was computed by averaging the subject’s self-
ratings of sad, gloomy, tired, and drowsy (see Niedenthal &
Setterlund, 1994, for details). Finally, the subject’s BMIS score
was taken as the difference between his or her happy
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and sad scores. Higher numbers therefore reflect greater hap-
piness.

Because the predictions in this study assume the effective-
ness of the mood manipulation, it was decided a priori to elim-
inate subjects whose BMIS scores indicated that they had not
been influenced as intended by the emotional music (Niedenthal
& Setterlund, 1994). The data from subjects who were in the
happy condition but whose BMIS scores fell beyond 1 standard
deviation toward the sad end of the scale (8 subjects) were
removed. Likewise, data from subjects who were in the sad
condition but whose mood scores fell beyond 1 standard devi-
ation toward the happy end of the scale (6 subjects) were re-
moved. The mean BMIS scores of the remaining subjects in the
happy and sad conditions (.353 and —.662) differed signifi-
cantly, #(62) = 5.03, p < .001.

Homophone Spellings

Both spellings and definitions of the experimental words
were obtained because it was possible that subjects would ac-
cess one meaning of a word but spell the other. Judges com-
pared the spellings and definitions of all items. Mismatches con-
stituted less than 1% of the data, so these items were removed
from further analysis. Judges then coded the accessed meaning
of each critical homophone according to whether the affective
spelling or the neutral spelling had been produced. An item was
coded 1 if it reflected the affective meaning of the homophone
and 0 if it reflected the neutral meaning of the homophone. A
subject’s score for each homophone category therefore re-
flected the proportion of words for which affective meanings
were generated. The mean proportions of affective meanings
for happy and sad homophones generated by happy and sad
subjects are presented in Table 2.

To examine the congruence hypothesis, the means were
compared in a 2 (emotional state: happy, sad) X 2 (homophone:
happy, sad) mixed analysis of variance, with the second factor
varying within subjects. As predicted, the two-way interaction
was significant, F(1, 62) = 6.66, p < .02. Independent sample ¢
tests performed on each homophone category separately re-
vealed that compared with happy subjects, sad subjects wrote
significantly more affective meanings of sad words, #62) =

Table 2. Mean proportion of affective meanings for
happy and sad homophones spelled by happy and
sad subjects

Emotional state

Homophone Happy Sad
type (N = 30) (N = 34

Happy .547 .546

(.102) (.137)

Sad .403 .494

(.112) (.127)

Note. Standard deviations are in parentheses.
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3.03, p < .005, but the two groups did not differ on the propor-
tion of affective meanings generated for happy words, p > .0S.

DISCUSSION

The present result replicates and extends previous research
on the role of emotion in low-level cognitive processes—
specifically, in the resolution of lexical ambiguity. We predicted
and found an interaction between the emotional state of the
subject (happy, sad) and homophone type (happy, sad) in sub-
jects’ access to affective versus neutral meanings of homo-
phones. The interaction, however, was due to the fact that sad
subjects were more likely than happy subjects to generate sad
meanings of homophones. This result is consistent with the
findings of Richards et al. (1993) and Mathews et al. (1989)
showing that a negative state (anxiety) can influence the reso-
lution of lexical ambiguity in an affect-congruent way. The
present study extends the previous research to different emo-
tional states, happiness and sadness, and is consistent with
Bower’s (1981, 1987) framework in which an emotion unit
spreads activation to emotion-related lexical items in memory,
thereby affording them a processing advantage.

However, although many tests of Bower’s model (e.g.,
Niedenthal et al., 1994; Niedenthal & Setterlund, 1994) have
reported emotion-congruence effects of both happiness and
sadness in word processing, the present study found an asym-
metry for happy and sad emotional states: Happy subjects did
not access affective meanings of happy homophones more often
than sad subjects. Thus, the findings do not support the hypoth-
esis that emotion-congruent resolution of lexical ambiguity gen-
eralizes to positive emotions and positive meanings of words.

We can only speculate about this asymmetry. One possible
explanation may lie in the nature of the influences of negative
and positive emotion in language processing. Specifically,
happy subjects might have tended to see many ‘‘neutral’’ mean-
ings of the happy homophones as relatively positive. For ex-
ample, happy subjects might have accessed dear and deer
equally often because the latter word (temporarily) had positive
meaning for them.

Some support for this interpretation comes from research on
the effects of positive and negative affect on categorization.
Isen, Niedenthal, and Cantor (1992), for example, found that
happy subjects rated peripheral members of positive social cat-
egories as better members of those categories than did subjects
who had not received a mood induction, but this differential
flexibility in category boundaries did not extend to negative
social categories. Similarly, Isen, Johnson, Mertz, and Robin-
son (1985) found that happy subjects produced more positive,
and more unique, first associations to neutral target words than
did control subjects. Their findings were interpreted as indicat-
ing that happiness influences the organization of material in
memory such that there is increased integration of ideas, per-
haps because positive aspects of nonnegative ideas are ac-
cessed automatically (Isen, 1987). It is therefore possible that in
the present study, another effect of happiness on cognitive pro-
cessing (more flexible categorization) prevented the observa-
tion of increased access to happy meanings of homophones by
happy subjects.

VOL. 6, NO. 5, SEPTEMBER 1995

The results are also consistent with an interactive framework
for language processing in which there are top-down contextual
influences on processing of lower level representations (cf.
Simpson & Krueger, 1991; Tabossi, 1988; Tabossi & Zardon,
1993; see Tanenhaus & Lucas, 1987, for discussion), and sug-
gest that context can include a subject’s emotional state. Un-
fortunately, although our procedure was designed to limit sub-
jects’ ability to choose consciously among meanings, it does not
permit strong claims to be made about whether the observed
effects occurred at the level of lexical access or at a later stage
of processing.

Future studies should examine response time, so that more
definitive conclusions can be drawn about the stage at which
emotion exerts its effects in lexical access. Studies to this end
are being pursued in our laboratory, using a lexical decision
methodology modeled after Schvaneveldt, Meyer, and Becker
(1976), Swinney (1979), and Onifer and Swinney (1981). In these
experiments, subjects in happy or sad emotional states make
lexical decisions about words that are related to either the af-
fective or neutral meanings of homograph primes presented vi-
sually. Thus, some subjects see present::gift and other subjects
see present::past. We expect facilitation for the former pairing
to be greater for happy subjects than for sad subjects if indeed
emotions can serve to guide lexical access. By varying the stim-
ulus onset asynchrony of the prime and target items, we hope to
determine more exactly the stage of lexical access at which
emotion exerts effects (i.e., at an initial stage of spreading ac-
tivation or at a postaccess decision stage; see Simpson, 1984).
Localizing and specifying the role of affect in the perceptual and
lexical access systems will, in turn, help to improve understand-
ing of those systems, and continue to integrate the heretofore
distinct domains of affect and cognition.
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