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REPLY TO GÖRNER ET AL.:

Encoding gaze as implied motion
Arvid Guterstama,1 and Michael S. A. Grazianoa

We thank Görner et al. (1) for a welcome comment on
our study (2). We report brain activity that suggested
people implicitly code the gaze of an agent as a
stream of motion emanating from the agent. Görner
et al. (1) offer an alternative explanation: The motionrelated brain activity may represent an expectation
that the agent will perform an action, such as reaching
out or walking toward the target of gaze.
When viewing static images of a running animal,
subjects generate an implied motion signal (3, 4). It is
possible that our subjects covertly processed the stimulus (a face and a tree) as a person performing an action. Our results do not rule out this explanation.
However, in our view, it is less likely than the explanation we offer.
Our first concern with the implied action interpretation is that, simply put, the stimulus shows only a
person’s head. It does not show a running, walking, or
reaching person, or any other moving body part or object, making the implied action interpretation tenuous.
Second, our MRI study should be considered in the
context of two additional articles in which we presented a series of behavioral experiments and controls
(5, 6). Our findings suggested a special relationship
between the implied attention of the depicted head
and the subject’s covert perception of motion flowing
from the depicted head. By manipulating whether the
head was described as attending to one object or another, we could vary the results accordingly. The implied motion seemed to relate to the attention of the

depicted head, not to a specific action performed by
the depicted head.
All of these experiments, however, suffer from
being correlative. They show a correlation between
attentively staring eyes and some type of covert
motion signal—a behavioral signal or an MRI signal.
That correlation is the crux of the concern here. Correlation, as we all know, does not imply causation. The
experiments, by their nature, are open to other interpretations about causality. Hence Görner et al. (1) are
able to suggest an alternative: Maybe the motion signal is caused by an imagined action that happens to
be correlated with attentively staring eyes.
The only direct way to answer the question is with a
causal, rather than a correlational, study. Imagine we
present a display including faces, objects, and subtle,
subthreshold streams of background motion, sometimes flowing from the faces to the objects. If those
motion streams manipulate subjects’ social cognitive
decisions, significantly altering their perception of
which face is attending to which object, then we will
have direct evidence that a motion signal plays a
causal role in social cognition. The experiments would
put to a direct test the hypothesis that people use a
covert, implied beam of motion from an agent to an
object as part of the mechanism for encoding the
agent’s attention. This and many other experiments
are in progress.
Görner et al. (1) suggest that more studies should
be done—we can all agree with that suggestion!

Downloaded by guest on August 27, 2020

1 M. Görner, H. Ramezanpour, I. Chong, P. Thier, Does the brain encode the gaze of others as beams emitted by their eyes? Proc. Natl.
Acad. Sci. U.S.A. 117, 20375–20376 (2020).
2 A. Guterstam, A. I. Wilterson, D. Wachtell, M. S. A. Graziano, Other people’s gaze encoded as implied motion in the human brain. Proc.
Natl. Acad. Sci. U.S.A. 117, 13162–13167 (2020).
3 Z. Kourtzi, N. Kanwisher, Activation in human MT/MST by static images with implied motion. J. Cogn. Neurosci. 12, 48–55 (2000).
4 J. Winawer, A. C. Huk, L. Boroditsky, A motion aftereffect from still photographs depicting motion. Psychol. Sci. 19, 276–283 (2008).
5 A. Guterstam, M. S. A. Graziano, Implied motion as a possible mechanism for encoding other people’s attention. Prog. Neurobiol. 190,
101797 (2020).
6 A. Guterstam, H. H. Kean, T. W. Webb, F. S. Kean, M. S. A. Graziano, Implicit model of other people’s visual attention as an invisible,
force-carrying beam projecting from the eyes. Proc. Natl. Acad. Sci. U.S.A. 116, 328–333 (2019).

a
Department of Psychology, Princeton University, Princeton, NJ 08544
Author contributions: A.G. and M.S.A.G. designed research and wrote the paper.
The authors declare no competing interest.
This open access article is distributed under Creative Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC BY-NC-ND).
1
To whom correspondence may be addressed. Email: arvidg@princeton.edu.

www.pnas.org/cgi/doi/10.1073/pnas.2013767117

PNAS | August 25, 2020 | vol. 117 | no. 34 | 20377

