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We consider how a particular set of information processing principles, de-
veloped within the parallel distributed processing (PDP) framework, can
address issues concerning automaticity. These principles include graded,
activation-based processing that is subject to attentional modulation; incre-
mental, connection-based learning; and interactivity and competition in pro-
cessing. We show how simulation models, based on these principles, can
account for the major phenomena associated with automaticity, as well as
many of those that have been troublesome for more traditional theories. In
particular, we show how the PDP framework provides an alternative to the
usual, diChotomy between automatic and controlled processing and can ex-
plain the relative nature of automaticity as, well as the fact that seemingly
automatic processes can be influenced by attention. We also discuss how this
framework can provide insight into the role that bidirectional influences
play in processing: that is, how attention can influence processing at the
same time that processing influences attention. Simulation models of. the
Stroop color-word task. and the Eriksen response-competition task are de-
scribed that help illustrate the application of the principles to performance
in specific behavioral tasks.

This special issue surveys current thinking about the concept of au-
tomaticity. In this-: article , we consider this issue within the context 
a set of principles of information processing formulated in the. broad
framework of parallel distributed processing (PDP). We will show how
these principles make it possible to construct models that capture the
major phenomena of automaticity, as well as many findings that have
been seen as problematic for the usual dichotomy between automatic
and controlled processes. In particular, we will show how our frame- 
work allows us to capture the inescapable conclusions that (a) auto-
maticity is a relative matter, and (b) processes that are automatic by
some criteria are nevertheless susceptible to interference and influ-
ences of attention. We will also show that the principles provide ways
of understanding. bidirectional influences' between. processing and at-
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tention: that is, that attention influences processing while at the same
time processing influences attention.

The article is structured as follows. First, we present the processing
principles. Then, we consider the basic phenomena of automaticity
and illustrate how these phenomena can be captured in a model of
performance in the Stroop interference task. This model incorporates
most but not all of the principles, and as we shall explain, it now
appears that incorporation of the rest of the principles would allow
the model to account for the mutual dependency of processing and
attention, and to overcome several specific empirical shortcomings.
We then illustrate the usefulness of the full set of principles by applying
them to an interesting pattern of data from the Eriksen response-
competition paradigm that could not be accounted for by the Stroop
model. The discussion considers several general issues related to at-
tentionin light of models based on these principles, including the
concept of "resources" and the distinction between automatic and
controlled processes.

Principles of information processing
McClelland (1992) has articulated a small set of basic principles that

appear to provide a promising framework for modeling a broad range
of information processing phenomena. These principles presuppose
thatinformation processing takes place in a PDP system (Rumelhart,
Hinton, & McClelland, 1986). A PDP system is simply a system in
which processing occurs through the interactions of a large number
of simple, interconnected processing elements called units. Theseele-
ments may be organized into modules, each containing a number of
units; sets of modules may be organized into pathways, each containing
a set of interconnected modules. Pathways may overlap, in that they
may contain modules in common. Processing in a PDP system occurs
by the propagation of activation among the units, via weighted con-
nections. The knowledge that governs processing is stored in the
weights of the connections, and the effects of experience on infor-
mation processing are captured by changes to the connection weights.

The PDP framework is extremely broad, and can be used to address
a very wide range of different modeling goals, from efforts to capture
the detailed properties of specific neural circuits to efforts to solve
problems in artificial intelligence that have not yielded to more tra-
ditional symbolic approaches.

The PDP framework has also been applied to psychological mod-
eling, and it has been extremely useful in this regard; but it is suffi-
ciently broad that it does not provide adequate guidance or constraint
without further assumptions. To. constrain the further development




