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We thank Gilles de Hollander for reviewing our recent article (Noorbaloochi et al., 2015) 
in which we argued for a fast-guess model of reward bias effects in decision making. 
That is, we proposed that the two ‘standard accumulators’ incorporated in many models 
of decision making in two-alternative forced-choice tasks should be augmented by a third 
response process, modeled as one that is pre-committed to one of the two choice 
alternatives and that is triggered by the onset (but not the content) of the discriminative 
stimulus.  
  
de Hollander’s review correctly points out that the models we considered did not explore 
nonlinear collapsing boundaries or nonlinear urgency signals. Thus, it remains possible 
that, with certain nonlinear forms of urgency signal or collapsing boundaries, a model 
could account for the findings from our experiment without positing a third, fast-guess 
process. 
  
Here we would like to note that the modeling framework we used – the Linear Ballistic 
Accumulator model – does capture a linear urgency signal or collapsing boundary 
process. That is, the framework has two drift rate parameters, one of which can be viewed 
as a common driving signal affecting both accumulators (called ν0 in our article) and the 
other of which can be viewed as a stimulus dependent drift rate (called µs in our article), 
such that the accumulator for the correct alternative has a mean drift rate of ν0	  + µs, while 
the incorrect alternative has a mean drift rate of ν0	  – µs. 
  
Under this formulation, the parameter ν0	  corresponds to the urgency signal used in the 
neurobiologically inspired model of Mazurek et al. (2003), while µs corresponds to their 
stimulus evidence-dependent signal. The urgency signal is equivalent to a decision bound 
that decreases linearly with time measured from the start of the evidence accumulation 
process.  In our fits, we found that ν0 was much larger than µs, suggesting a very strong 
urgency signal or sharply decreasing bound was present in our experiment. Such an 
urgency signal or decreasing bound might result from the design of our experiment, 
which imposed a stringent response deadline selected separately for each participant to 
ensure participants were under extreme time pressure.  
  
In short, a strong linear urgency signal is already incorporated in our model. We did not 
explore alternative formulations including the strongly nonlinear urgency/boundary 
changes of Hawkins et al (2015a) or the urgency-modulated decision gain proposals 
explored in Hawkins et al. (2015b). We welcome efforts that might be undertaken by 
de Hollander and/or others to explore these matters further. The full data from our 
experiment, which we have made available online, should facilitate such explorations. 
 



Hawkins GE, Forstmann BU, Wagenmakers EJ, Ratcliff R, Brown SD (2015a) Revisiting 
the evidence for collapsing boundaries and urgency signals in perceptual decision-
making. J Neurosci 35:2476 –2484. 
 
Hawkins GE, Wagenmakers EJ, Ratcliff R, Brown SD (2015b) Discriminating evidence 
accumulation from urgency signals in speeded decision making. J Neurophysiol 114:40 – 
47.  
 
Mazurek ME, Roitman JD, Ditterich J, Shadlen MN (2003) A role for neural  
integrators in perceptual decision making. Cereb Cortex 13:1257–1269.  
 
Noorbaloochi S, Sharon D, McClelland JL (2015) Payoff information biases a fast guess 
process in perceptual decision making under deadline pressure: evidence from behavior, 
evoked potentials, and quantitative model comparison. J Neurosci 35: 10989 –11011. 


