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APPENDIX B: ACT-R MEMORY ACTIVATION DYNAMICS

We adopt the ACT-R activation-based memory theory as presented in, e.g., Anderson and
Lebiere (1998, pp. 70!81), in assumption A3 of LV05, or in the section entitled ‘‘The Declarative
Memory Module’’ in Anderson et al. (2004). Retrieval time for a word participating in an
attachment is based on that word’s activation, A, given below in Equation (8).
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Activation is the sum of two quantities. One is the word’s baseline activation Bi. Baseline
activation, defined in Equation (9), is increased to a greater degree by recent retrievals at time
tj as compared to less recent retrievals that have decayed more. We follow standard practice in
ACT-R in setting the decay rate d to 0.5; in virtually all ACT-R models, including the
sentence-processing model of LV05 (p. 378), the decay parameter is set to this value
(Anderson, 2005).
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One other factor affecting a word’s*or more generally a chunk’s*activation is known as SBI.
Via the second addend in Equation (8), SBI can decrease a word’s activation when it is retrieved
(e.g., to complete a dependency), if other words of the same grammatical category (hereafter,
competitors) have already been parsed. In this term, Wj denotes weights associated with the
retrieval cues j that are shared with these competitor words in memory, and Sji symbolise the
strengths of association between cues j and chunks i. The weights are not generally free
parameters in ACT-R models but are set to G/j, where j is the number of cues involved during
retrieval, and G is the total amount of goal activation available, also set by default to 1. The
second part of the SBI equation, the strength of association Sji, is computed as follows:

Figure B1. A schematic diagram illustrating how similarity-based interference works in
ACT-R.
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