






















In the set of multiple regression models exploring our third
research question (Table10), the unique/partial effects of the
smile characteristic variables differed across tasks. In both
models (i.e., controlling for eye constriction presence and in-
tensity), the partial association between smile intensity and
observer-rated positive emotion was significant and positive
in the joke (amusement), song (embarrassment), and darts
(fear) tasks but was nonsignificant in the water (pain) task.
In Model 4A, the partial association between smile duration
and observer-rated positive emotion was significant and pos-
itive in the joke (amusement) and song (embarrassment) tasks
only; in Model 4B, these effects were not significant, although
the effect was suggestive and positive in the song
(embarrassment) task. In Model 4A, the partial association
between eye constriction presence and observer-rated positive
emotion was non-significant in all tasks, although it was sug-
gestive and positive in the song (embarrassment) task. In
Model 4B, the partial association between eye constriction
intensity and observer-rated positive emotion was significant
and positive in the joke (amusement), song (embarrassment),
and darts (fear) tasks but significant and negative in the water
(pain) task. Thus, more intense smiles were perceived as more
positive than less intense smiles when those smiles occurred
while listening to a joke, singing a silly song, or having darts
thrown nearby but not when those smiles occurred while hold-
ing a hand in ice water. Similarly, smiles with more intense
eye constriction were perceived as more positive than smiles

with less intense eye constriction when those smiles occurred
while listening to a joke, singing a silly song, or having darts
thrown nearby, but the opposite was true when the smile oc-
curred while holding a hand in ice water. Because the ob-
servers were blind to what task the smiles came from, these
differences were likely due to unmeasured context-specific
behavioral cues.

Finally, the Bayesian multilevel model found that the
population-level estimate of the effect of observer-rated posi-
tive emotion was significant and positive (0.90, 89% HDI:
[0.72, 1.09],pd= 100 % ). This model explained a little less
than half of the variance in self-reported positive emotion
(R2 = 0.44 [0.36, 0.51]). Untrained third-party observers thus
performed similarly to, though a little worse than, Models 1A
and 1B in predicting self-reported positive emotion and they
too left a substantial amount of variance unexplained.

General Discussion

The common view of emotional expressions is that certain
configurations of facial-muscle movements reliably reveal cer-
tain categories of emotion (Barrett et al.,2019). The principal
exemplar of this view is the Duchenne smile, a configuration
of facial-muscle movements (i.e., smiling with eye constric-
tion) that has been argued to reliably reveal positive emotion.
We formalized a list of hypotheses that have been proposed

Table 9 Population-level effects
from the multilevel models
predicting observer-rated positive
emotion with covariates

Model 3A (Presence) Model 3B (Intensity)

Parameter Median 89% HDI pd Median 89% HDI pd

Smile intensity 0.37 [0.28, 0.45] 100% 0.32 [0.22, 0.51] 100%

Smile duration 0.16 [0.09, 0.23] 100% 0.10 [0.04, 0.18] 99.1%

Eye constriction presence 0.22 [0.06, 0.36] 98.9%

Eye constriction intensity 0.13 [0.08, 0.19] 100%

BayesianR2 0.49 [0.43, 0.55] 0.54 [0.48, 0.59]

Fig. 6 Conditional effects of smile duration, smile intensity, and eye constriction presence in the prediction of observer-rated positive emotion in Model
3A (error bars show 89% HDIs)
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