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Reply to Lawson et al.: A synergistic approach to
mental health research
Perception and action reflect the interplay of
immediate sensory information and knowl-
edge derived from past experience (“priors”).
Together, sensory information and priors en-
able us to form predictions about our envi-
ronment (e.g., guessing what a friend will say
next) and select appropriate behavioral ac-
tions (e.g., a response that keeps the conver-
sation going). Recent efforts to understand
the phenotypic consequences of autism sug-
gest that the disorder may alter the ability
to make such predictions (1–4). As Lawson
et al. (5) discuss, this idea can be framed as
an imbalance in the relative “precision” (reli-
ability or certainty) of sensory information
and priors. The sensory precision of your
friend’s words is greater if the conversation
occurs in a quiet room than a noisy restau-
rant. The precision of the prior (what you
expect to hear) is greater if you are hearing a
story for the fifth time. An increase in the pre-
cision of sensory evidence relative to the pre-
cision of priors may account for a number of
behavioral characteristics observed in autism.
If this hypothesis is correct, then what

neurophysiological changes might be respon-
sible for the behavioral characteristics of
autism? Several (nonexclusive) possibilities
include: (i) narrower neural tuning functions
resulting in increased sensory precision (1);
(ii) neural responses that more closely reflect
the sensory environment because of a decrease
in the precision of priors (2); (iii) reduced
habituation to repeated sensory stimulation
(3), consistent with a decreased capacity to
selectively attenuate sensory precision (5);

and (iv) reduced inhibition from the neural
population that decreases the effect of pri-
ors (4). Behavioral predictions associated with
these possibilities are qualitatively similar, in
part because they derive largely from compu-
tationally inspired considerations capturing
the idea that the brain’s ability to “contextu-
alize” sensory representations is reduced in
autism. Moreover, such changes may result
from alterations in diverse physiological pro-
cesses, including lateral inhibition within a
brain area (4) and feedback from high-level
areas (5). To accurately bridge physiology and
behavior, explicit computational models are
needed to interpret empirical data (4). The
power of such models lies in the ability to
generate refined predictions capable of teasing
apart subtle differences between hypotheses.
Along these lines, it is important to

emphasize the synergistic role that compu-
tational and empirical (e.g., genetic, behav-
ioral, and animal model) approaches can
play in mental health research. Computa-
tional approaches provide frameworks for
analyzing and interpreting large (often
noisy) empirical datasets, as well as creating
precise predictions, spanning multiple lev-
els, from cellular to behavioral. A large
component of President Obama’s Brain Ini-
tiative also capitalizes on the same need and
promise for the future. As our understand-
ing of mental health disorders improves, it
will become increasingly important to de-
velop explicit computational models that
make precise, testable predictions that can
be vetted experimentally. Our recent work

toward developing a computational model
of autism is an early step in this direction
(4). Looking forward, computational modeling
can provide a valuable tool for bridging the
complexities of the genetic and environmental
factors that give rise to mental health disorders
and the resulting phenotypic consequences.
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