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This is a response to the commentaries by Csibra (2006), Moore (2006) and Richardson and Thomas (2006).

We thank the four commentators for carefully evaluating
our model (Triesch, Teuscher, Deák, & Carlson, 2006)
and sharing their opinions. We will respond to the
commentaries one by one.
Chris Moore focuses on two important limitations
of our model: our choice not to incorporate attentional
cueing mechanisms, and our choice to ignore spatial
aspects of gaze following. We agree with his comments.
It is important to emphasize, however, that there are
good reasons to develop computational models in an
incremental fashion. Richardson and Thomas, in their
commentary, put it very nicely: ‘Overly complex models
are time consuming to build and run the risk of revealing
little about the potential causes of a particular behavior,
since credit and blame assignment can become opaque.’
Our choice was thus to start with a very simple model,
which we view as a useful stepping stone for the
development of more complex and powerful models.
In fact, our current work has been extending the present
model in the suggested directions (see Jasso, Triesch &
Teuscher, 2005, for recent results).
Gergely Csibra’s commentary nicely illustrates some
pitfalls of deriving and interpreting the predictions of a
computational model. In a first manipulation of our
model, Csibra fixes the only rewarding visual stimulus
(apart from the caregiver) to one location. In this
situation, there are only two interesting things to see in
the environment and they are always in the same place.
Clearly, the model infant ‘growing up’ in this environment
has nothing to gain by learning to follow gaze because
the caregiver provides no additional information regarding
where the other interesting thing is. In fact, whenever the
caregiver looks away from the fixed target, it is guaranteed

that there will be nothing interesting to see there. Not
surprisingly, the model infant does not learn to follow
gaze, but learns to largely ignore the caregiver’s looking
behavior and look directly to the fixed target. Thus, the
model behavior is easily explained and understood given
the assumptions made. But what conclusions should be
drawn from this finding? Csibra thinks it means that our
model predicts that ‘Infants raised in stable environments
will be slower, or less likely, to develop a gaze following
response than infants raised in unpredictably changing
environments.’ What he ignores is that his manipulation
also made the caregiver’s gaze predict the absence of a
rewarding sight in all but one location, violating a
fundamental assumption of our model. Thus, Csibra’s
interpretation is misleading.
His second prediction is somewhat better justified.
Based on our experiments with multiple targets he suggests
that: ‘The richer the environment in which an infant grows
up, the less likely (or slower) that she will learn to follow
gaze.’ This statement is essentially correct, but it ignores
the fact that in an impoverished environment where there
is nothing interesting to see at certain times, gaze following will also be slow to emerge. Thus, too much or too
little ‘richness’ of the environment are both detrimental.
We find neither prediction surprising. That too rich an
environment may not be optimal for the emergence of
gaze following is arguably supported by the observation
that most experiments on gaze following find it necessary
to use rooms with plain, undistracting walls.
Finally, Csibra extends our model (a good idea in
principle) and derives two further predictions from his
extension to our model. It is very difficult to comment
on these predictions, simply because Csibra’s description
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leaves many questions open, making it impossible to
reproduce his experiments. Regardless, in the extreme
case of an omniscient infant who knows exactly where
the target object is no matter where she is looking, it
makes perfect sense to predict that gaze following will
not emerge. This is because, similar to the situation
discussed above, the caregiver’s looking behavior does
not provide any additional information about the target
location. Gaze following would have no utility.
More fundamentally, however, Csibra has extended
our model, and now blames the original model for what
are cast as implausible predictions. By contrast, our
own recent extension of the present model, which also
introduces peripheral vision (Jasso et al., 2005), appears to
make very sensible predictions. For example, it correctly
captures the stage-wise development of gaze following
skills to targets within and outside of the infant’s visual
field (Butterworth & Jarrett, 1991). This suggests a problem
with Csibra’s extension, not the original model.
Richardson and Thomas (R&T) argue that architectural
assumptions, such as the one about separate when- and
where-agents in our model, can form a key aspect of a
model. We agree with this general view but would maintain that in our specific case, the choice was not crucial
to the functioning of the model. R&T also argue that our
model may be viewed as a ‘realistic innately modular’
system. We are sympathetic to this view but we would
like to emphasize that our model, as Gergely Csibra’s
commentary has underscored, learns different kinds of
behaviors if ‘raised’ in different environments. Thus, the
function of our ‘modules’ is not pre-specified but emerges
through a learning process that depends crucially on the
interaction with the environment.
We are thrilled to see that Richardson and Thomas,
following in the footsteps of Williams and Dayan (2005),
have used our model to explore the potential effects of
Attention Deficit/ Hyperactivity Disorder (ADHD) on
the emergence of gaze following. This leads R&T to a
discussion of multiple causality, which is very useful.
Several different manipulations of a model might all
produce a similar deficit in a particular behavior metric.
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In that case, it is important to simultaneously consider
other metrics of behavior in order to distinguish different
potential causes of a deficit. In our paper, for example,
we found that two manipulations to the reward structure
of the model mimicking autism and Williams syndrome
could both lead to similar deficits in our gaze following
metric, the GFI. At the same time, however, other
aspects of the model’s behavior were vastly different in
these two cases, as can be seen by, for example, looking
at the model’s behavior at a microscopic level (compare
Figure 3 of our paper). We view it as a great strength
of computational models that they can make specific
predictions about complex patterns of differences in
multiple behavior metrics.
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