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Abstract

The propabilities of laughing, smiling, or talking during a given hour and in various social
environments were investigated by having undergraduate college students record their performance of
these activities in a log book during a one-week period. All three activities were least likely to occur
during the hours immediately before bedtime and after waking and were most frequent in social
situations. Smiles and laughs, like talking, were performed primarily during social encounters and
were often part of verbal and nonverbal conversations. Because laughing and smiling are phasic social
acts, they are of limited value as indices of ongoing (tonic) emotional state. The role of laughing,
smiling, and talking in communication, the production of mood, and social bonding is considered.
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Introduction

Laughing, smiling, and talking are among the most common and prominent
species-typical human social signals. Although these activities differ at the level of
motor act, sensory channel, message, and richness of information content, all are
important in social discourse. Their diversity was a factor in their selection for
analysis. Laughing and talking are principally auditory signals, functioning in
light or darkness and around obstructions. Smiling, in contrast, is a visual signal
that requires line-of-sight visual contact from the recipient to the illuminated face
of the sender. Talking was selected for study because its role in communication is
unquestioned and because it is seldom considered in concert with laughing and
smiling.

In accord with their significance, human laughing, smiling, and talking have
extensive research literatures (BERNTHAL & BANKSON 1988; BLACK 1984; EKMAN
1982; GREGORY 1924; STEARNS 1972; SuLLY 1902) complete with analyses of
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development (BERNTHAL & BANKSON 1988; EIBL-EIBESFELDT 1975; SROUFE &
WATERS 1976), cross-cultural comparisons (EXMAN 1973; EIBL-EIBESFELDT 1975),
evolution (DarwiN 1872; EisL-EiBESFeLDT 1975; ExkmanN 1973; HINDE 1974;
HooFF 1972; LOCKARD et al. 1977; SEBEOK 1968), and pathology (BERNTHAL &
BANKSON 1988; Brack 1982). The literature on laughing, smiling, and talking
sometimes deals with an assortment of compartmentalized and homocentric
issues that complicate comparisons between behavior and species. Laughter, for
example, is often considered in the context of humor, smiling is treated as a facial
gesture that signals positive mood or emotion, and talking is considered in the
context of language and speech.

The present analysis studies laughing, smiling, and talking using parallel
procedures that facilitate direct comparisons between behavior and species. It
strips laughing, smiling, and talking of their richness and subtlety and treats them
as motor events distributed in time. This austere approach may reveal overlooked
or neglected phenomena and may suggest ancient, common roots of vocal and
gestural behavior.

The present behavioral analysis is made possible by the use of a self-report
procedure that is unusual in ethological research, in part because the discipline
focuses on nonhuman subjects (PROVINE et al. 1987). The procedure permitted the
collection of over one subject-year of data in the form of 72 one-week-long
samples of behavior. Each subject recorded his or her laughing, smiling, or
talking in a personal log book during a one-week period. The discreteness and
amplitude of the target behavior minimize the problems associated with self-
report procedures. Self-report substitutes the informed judgement of the subject
about his or her own behavior for the inferences of an often obstrusive outside
observer. To decrease individual differences in record keeping, participants noted
only the hour of a behavioural episode, not each laugh, smile, or word (unless
they were isolated occurrences), and the results were reported as the probability
of occurrence of behavior, not its frequency, at a given hour.

I. Laughing

A laugh is an explosive and often recurrent exhalation that produces a loud
and distinctive sound, usually as an expression of merriment. A chuckle is a low
amplitude laugh. The present study describes the time of day, relation to sleeping,
and social context of laughing.

Materials and Methods

The methods of the present studies were similar to those of PROVINE et al. (1987).

Subjects. The 28 subjects (13 males and 15 females) had an average age of 19.9 yr (range 18—27
yr). As in all of the studies reported in this paper, the subjects were volunteers from introductory
psychology classes who signed up for a study on facial expression. All received class-participation
credit and could participate in only one of the present series of three studies. All subjects were
required to have a watch in good working order that was calibrated with that of the experimenter on
the day before the beginning of the week-long observation interval.

Procedure. Each subject was supplied with a small, spiral log book with an attached pencil. The
log was divided into 7 daily segments of 24 h each. Subjects were instructed to keep the log with them
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at all times during the week-long recording period and to record their laughing episodes. In the log
book, subjects were instructed that “A laughing episode is a laugh or series of laughs unique to a
situation. Your are to respond to each laughing episode, not to each laugh. Do not respond if you do
not laugh. 1) Record every laughing episode by placing a check in the appropriate category: A) alone,
no social stimulus, i.e., spontaneous laughter; A—M) alone with media stimuli, i.e., watching
television alone; S) socially, in social situations, i.e., joking with friends; S—M) socially with media
stimuli, i.e., watching television or a movie with friends. 2) If more than one laughing episode occurs
during the same h, check the appropriate category for each. 3) Record the specific activity being
performed when each laughing episode occurs. 4) Record mealtimes each day. 5) Record time spent
sleeping (i.e., bed and waking times). For example, 23.00-—07.15 h. 6) Provide personal information
about: age, gender, job (if any), do you live in the dorms, and the number of people that you live with.
7) Comments. Note special circumstances that may affect your laughter or behavior (i.e., sickness,
anxiety, studying for exams).

Several steps were involved in the analysis of the log-book data. First, it was determined if an
individual laughed or did not laugh during a given h on a given day. The proportion of the 7 daily
records for a given h during which at least one laugh occurred was calculated for each subject. These
proportions were averaged across all subjects to determine the mean proportion of days during which
subjects laughed at least once during a given h. The probability of laughing at least once during a given
h was calculated instead of laughing frequency; the greater effort required for subjects to maintain
accurate records of frequency might have emphasized differences in the subjects’ reliability in record
keeping. Extremely high or low laughing frequencies of a few individuals might have had a
disproportionately large effect on the averaged data. These procedures were also used to derive the
mean proportion of days during which subjects laughed in each of the four social contexts or slept
during a given h.

To clarify the correlation between laughing and waking and bedtimes, the mean proportion of
days in which laughing occurred during each of the four hourly intervals after waking and before
sleeping was calculated (morning waking, +1h, +2h, +3 h, +4 h; bedtime, —1h, —2h, —3 h,
—4 h). This procedure compensated for between- and within-subject differences in bedtimes, waking
times, and the duration of sleep. The significance of the difference between the number of days in
which subjects laughed during different pairs of the four 1-h intervals before and after sleeping
(eg- +1h vs. +2h, +1h vs. +3h, +1 h vs. +4 h after waking) was determined using a %* test
(MCNEMAR 1962, p. 225; PROVINE et al. 1987). The small variations of n in the pre- and post-sleep %>
analyses are the result of many subjects not having 4 pre-sleep h before the onset of record keeping at
0 h on Day 1, and 4 post-sleep h before record keeping was terminated at 24.00 h on Day 7.

Results

To simplity the presentation, only data for total laughing, laughing in a
social context without media (social, no media), and laughing when alone in the
absence of media (alone, no media) are plotted here (Figs. 1, 2 a). The data
analysis focusses upon these categories because they best illustrate the importance
of the social context of laughing; most laughing that occurred outside of a social

Table 1: Probability of awake subjects laughing, smiling, or talking
in different social and media environments

Laughing Smiling Talking
Media No Toral Media No Total Media No  Total
media media media
Alone .072 012 .083 0.64 .074 .130 .130 .168 .250
Social .064 387 428 .106 473 .538 .281 721 .814
Total .129 .395 494 169 514 .624 .359 .781 .900
n 28 22 22
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Fig. 2: Probability of laughing,
smiling and talking before sleeping
and after waking in different social
and media environments. Probabil-
ity refers to the mean proportion of
days during which a behavior was
performed at a given h before or
after waking during the 7-day ob-
servation period. N: number of
subjects who recorded their be-
havior during the 7-day observation
period
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Fig. 1: Probability of laughing, smiling and talking in various social and media environments during

a 24-h interval. The probability of occurrence is the mean proportion of days during which a behavior

was performed at a given h during the 7-day observation period. N: number of subjects who recorded
their behavior during the 7-day observation period

21
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setting was the product of media stimulation such as books, television, and
cinema. (Data for all 9 of the possible categories of laughing are presented in
Table 1.)

The relationship between laughing, waking, and sleeptime was clarified by
calculating the mean proportion of days on which subjects laughed during each of

Laughing
total 05 001
.001 | 001
I.01 001 .001l
(4] =] 2 [ (1] 21 ][]

social (no media)
01 001

005 _ .001
05 005 —_.667_——_1
i 1
(4] [3] [=2) [ 1] 2] 3] [=]
Smiling
total 001 001

001 | | 001
S5 005

ool ] 2] G [

social (no media)

001 001
001 ‘ 001

5 005

4] [2] =] [ 1] 2] 3] []

Talking

total 001 005

001 05
001 5 T]
(4] [=] [2] 1] 2] 5] [2]

social (no media)

=
=

001 001
r_D.Ol__, ] 005
, L.:OO] ar .05 . .01 . V B
G B R
h Before Sleeping h After Sleeping

Fig. 3: Significance of differences between the probability of various behavior patterns during hourly
intervals before and after sleeping as determined by ¥ tests
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the four hourly intervals preceding bedtime and following waking (Fig. 2 a). In
general, the probability of total and social laughing (no media) declined the h
preceding bedtime. After a nadir during the h after waking, the probability of
total and social laughing increased sharply. However, the probability of laughing
when alone without media stimulation was extremely low at all times (Figs. 1 a,
2 a). Laughing almost never occurred out of a social or media context.

Chi-square tests confirmed the trends noted above (Fig. 3). Total laughing
was less probable during the pre-bedtime h than during the second (Fig. 3), third
and fourth h before sleeping. It was also less likely during the h after waking than
during the second, third, and fourth post-waking h. Total laughter was less
probable during the post-waking than the pre-bedtime h. These trends held for
social laughing. Social laughing (no media) was also less likely during the pre-
bedtime h than during the second (Fig. 3), third, and fourth pre-bedtime h. Less
social laughing occurred during post-waking h than during the second, third, and
fourth post-waking h. Significantly more social laughing was performed during
the pre-bedtime than the post-waking h. Too little laughing was performed by
solitary subjects to warrant tests of significance.

Several striking trends were found in the mean proportion of days when
awake subjects laughed at a given h in different social and media environments
(Table 1). (These data concerning mean probabilities do not meet the criteria for
traditional statistical tests.) Most important was the finding that in the absence of
media, laughing was approximately 30 times as probable in a social than in a
solitary condition. If total social and solitary (alone) laughing are contrasted
(media and no-media conditions included), social laughing was over five times as
likely as solitary laughing.

The virtual absence of laughing outside of social or media contexts indicates
that laughing is a social signal and/or a response to social stimulation. The low
probability of post-waking laughing is also of interest. Although this result may
reflect a lack of necessary social stimulation, laughing had a relatively lower
probability of occurrence after waking than smiling and talking, other socially
oriented types of behavior (see below). The subjects’ thresholds for laughing may
have been relatively higher immediately after waking than at other times during
the day.

II. Smiling

A smile is a change of facial expression in which the corners of the mouth
curve slightly upward, usually as an expression of amusement, pleasure, or
approval. The present study describes the time of day, relation to sleeping, and
social environment of smiling.

Materials and Methods

Subjects. The 22 subjects (13 males and 9 females) had an average age of 19.0 yr (range
17—28 yr).

Procedure. The instructions to the subjects were a slight modification of those described for the
first study. The log book instructed subjects to “record each smile by making a check in the
appropriate category.” The procedures used to analyze data about smiling were identical to those
described in the first study about laughing.
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Results

The circadian patterning of smiling and sleeping is shown in Fig. 1 b and the
distribution of smiling relative to bed- and waking-times is given in Fig. 2 b.
Total smiling was significantly less probable during the first than during the
second (Fig. 3), third, and fourth pre-bedtime h. Total smiling was also less likely
during the first than during the second, third, and fourth post-waking h. There
was no difference between the probability of smiling during the pre-bedtime and
post-waking h. Social smiling (no media) was significantly less likely during the
first than during the second, third, and fourth pre-bedtime h. Less social smiling
occurred during the h after waking than during the second, third, and fourth
post-waking h. The difference between the probability of social smiling during
the pre-bedtime and the post-waking h was not significant. Solitary smiling (no
media) was never common, but was significantly more probable during the post-
waking than during the pre-bedtime h (¥* [1,n = 144] = 5.26, p < .025).

The mean proportion of days when awake subjects smiled during a given h in
different social and media environments is provided in Table 1. Total smiling was
over 4 times as likely to be performed by subjects in social settings than when
alone. In contrast to the large effect in the case of laughing, media were not an
important condition for the production of solitary smiling.

IT1. Talking

Talking was included in the present analysis because its communication
function is unquestioned. Talking, therefore, offers a useful contrast with laugh-
ing and smiling. Although the communication function of laughing and smiling is
generally acknowledged, these actuvities are usually considered in the context of
emotions, facial expressions, and sometimes nonverbal communication, and are
seldom compared directly with speech, a topic that usually receives independent
treatment as linguistic behavior. To permit a comparative analysis, the present
study describes the circadian pattern, relation to sleeping, and social environment
of talking using methods identical to those used for laughing and smiling.

Materials and Methods

Subjects. The 22 subjects (8 males and 14 females) had an average age of 20.0 yr (range
18—39 yr). i

Procedure. The instructions to the subjects were a slight modification of those described for the
first two studies. The log book instructed subjects to “record each speech episode by placing a check
in the appropriate category. A lengthy conversation with friends or a single expletive uttered while
alone are equally weighted and each should receive a check. Exclude vocalizations such as laughter,
groans, or coughs, etc.” Other instructions and quantitative procedures were identical to those
described previously except that the rerm “talking” was substituted for that of “laughing” or
“smiling”.

Results

The mean proportion of days during which subjects were talking or sleeping
at a given h is provided in Fig. 1 c. The probability of an awake subject talking
during a given h usually exceeded 80 %, much higher than the 50—60 % range
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typical of laughing and smiling (Table 1). The ceiling effect produced by the high
frequency of talking may account, at least in part, for the relatively level circadian
data in Fig. 1 c.

The relation between talking and bed- and waking-times is shown in
Fig. 2 c. Total talking (no media) was significantly less probable during the pre-
bedtime h than during the second (Fig. 3), third, and fourth h before retiring.
Significantly less total talking occurred during the post-waking h than during the
second, third, and fourth h after waking. Social talking (no media) was less likely
during the pre-bedtime h than during the second, third, and fourth h before
bedtime. Similarly, social talking was less probable during the post-waking h than
during the second, third, and fourth h after rising. The differences between the
probability of talking (total) during the pre-bedtime and post-waking h was not
significant. However, significantly more social (no media) talking occurred
during the post-waking than during the pre-bedtime h. There was a surprisingly
high level of solitary (no media) talking during the post-waking h. The probabii-
ity of solitary talking (no media) during the post-waking h was significantly
higher than that during the pre-bedtime (x* [1,n = 140] = 7.11, p < .01), and
second post-waking h (x* [1,n = 152] = 11.76, p < .001).

Table 1 gives the mean proportion of days when awake subjects talked at a
given h in different social and media circumstances.

Discussion

The probability of laughing, smiling, or talking varied dramatically as a
function of time of day, relation to sleeping, and social context. All three
activities were, generally, least likely to occur immediately before bedtime and
after waking. This low level of responding was probably not a consequence of
negligent record keeping by drowsy subjects because a previous study that used
similar procedures detected peak levels of other activities, yawning and stretch-
ing, during the pre-bedtime and/or post-waking hours (PROVINE et al. 1987).
Talking was by far the most frequent of the currently studied behavior, followed
by smiling and then by laughing, a distant third. The actual difference between
the frequency of these activities was underestimated in the present report because
of the buffering effect of using the probability of occurrence per hour as a metric
for rate. " '

The performance of laughing, smiling, and talking was associated strongly
with social context. These activities were performed infrequently by solitary
subjects without media stimulation. The no-media condition best represents the
environment of our ancient ancestors who had less access to such stimuli. The
social-facilitation effect was especially strong in the case of laughing (no media),
which was over 30 times as likely to be performed by subjects in social than in
solitary settings. Smiling (no media) was over 6 times and talking was over 4 times
as likely to occur in social than in solitary situations. Solitary behavior did occur.
Solitary talking (no media) in the form of singing, rehearsing upcoming conversa-
tions, studying, cursing and “thinking out loud” were reported, occurring most
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often during the post-waking hour. Smiling, but not laughing, was a common
element of these morning soliloquies. The self-report method was especially
useful for collecting data on these potentially embarrassing solitary activities that
may be inhibited by the presence of observers; the social sanctions against private
“conversations” and emotional expressions are well known.

The finding that indices of positive mood such as laughing and smiling occur
mostly in social settings has implications for mental health practice. Social
stimulation from humans and companion animals and perhaps media stimulation
may be therapeutic for the depressed, particularly if facial expressions actively
drive or enhance the moods and emotions (i.e. EkMAN et al. 1983; ZaJoNC 1985).

The relation between social context and expressive behavior indicates a
limitation of using phasic (transient) social signals such as smiling or laughing as
indices of tonic (ongoing) states such as mood. Although a happy person
probably laughs or smiles more than a sad one, these behavior patterns are
performed primarily in response to face-to-face encounters with others, not as
ongoing expressions of an emotional state. Thus, a happy person may show a
relatively neutral facial expression and laugh or smile only when greeting or
interacting with someone. We seldom laugh, smile, or talk in response to
Inanimate objects.

The social, phasic character of smiling and laughing emphasized in the
present research is supported by the findings of a naturalistic study of smiling
conducted by KRAUT & JOHNSTON (1979) at a bowling alley. Bowlers often smiled
during social interactions, but not necessarily after receiving good scores (strikes
or spares). Furthermore, bowlers rarely smiled while facing the pins, but often
smiled when facing their friends. These and other results led KRAUT & JOHNSTON
(1979) to suggest “a strong and robust association of smiling with social motiva-
tion and an erratic association with emotional experience” (p. 1539). LOCKARD et
al. (1977) provided additional evidence of the social context of smiling and
laughing and noted differences between the frequency and intensity of these
phasic, social acts when performed in different social situations. Anger offers an
interesting parallel to laughing and smiling; it too is a response to the acts of
people, not the acts of nature or objects (AVERILL 1983).

The social circumstances that most favor laughing and smiling are similar to
those that favor talking. Although laughing and smiling can occur independently
of talking, all three activities are often performed as part of a given social episode.
Conversation itself is amply punctuated with smiles and laughs. The co-incidence
of laughing, smiling, and talking is informative. Talking may be more akin to
laughing, smiling, and other nonverbal social signals than is often appreciated.
For example, “small talk” may have evolved to facilitate or maintain social bonds
among our tribal ancestors, a role independent of linguistic content and similar to
that served by mutual grooming among members of contemporary primate
troops. This social-bonding function is characteristic of the “phatic” speech of
Marinowskr (cited in FARB 1974) “in which ties of union are created by a mere
exchange of words” (p. 23). In this context, the act of speaking is often more
important than what is said.
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