
Reply to the Journal Club article by Steven Miletić, commenting on Thura & Cisek (2016) 

 

Our recent paper (Thura and Cisek, 2016) reports neural evidence suggesting that adjustments of speed-

accuracy trade-offs are implemented by changes in an “urgency” signal. In his Journal Club article, 

Steven Miletić raises important questions on whether this proposal generalizes to other decision-making 

tasks. We take this opportunity to briefly respond to his questions and to mention some recent papers in 

which we address them in depth. 

 A key issue concerns differences between the behavioral tasks used to study decision-making. 

Miletić points out that in our task, the evidence in favor of a given choice is always present in the 

stimulus display, and proposes that evidence accumulation is therefore “external”, unlike other tasks 

commonly used in the field. However, we disagree with this distinction because in those other tasks, the 

evidence for a given choice is also always present in the stimulus display. For example, when subjects are 

asked to compare the brightness of two visual stimuli (Ratcliff et al., 2007) or the separation between two 

dots (Ratcliff et al., 2003), the relevant evidence is also always visible. This is also the case when one is 

deciding about the direction of random dot motion (Britten et al., 1992), which is always present and 

visible to the subject and easily extracted from the noise with just a modest amount of low-pass filtering. 

Thus, rather than identifying a fundamental difference in task design (external versus internal 

evidence accumulation), this issue exemplifies what we believe is an ambiguity in the field as to what 

constitutes evidence relevant for a given decision. In particular, it is useful to distinguish novel evidence 

from total evidence. By extending Bayes’ Rule to multiple variables, it can be shown that only novel 

evidence should be accumulated but redundant evidence should be ignored (Thura et al., 2012). In most 

tasks where the signal is constant (including noisy motion with a constant direction and coherence), the 

novel information only appears at the beginning of each trial and subsequent samples are increasingly 

redundant. In our task, each token jump is novel evidence, and so it should be accumulated. But the total 

evidence conveyed by the token distribution at any given moment should not be accumulated, as 

confirmed with both behavioral and neural data (See Fig. 5 of Cisek et al., 2009; Figs. 4-5 of Thura and 

Cisek, 2014). Likewise, the total evidence present in the stimulus in other studies, be it brightness, dot 

separation, or noisy motion, also should not be accumulated. Indeed, Thura et al. (2012) showed that 

when total evidence is conveyed by noisy motion instead of tokens, then it is also not accumulated. All 

that is accumulated is the novel evidence conveyed by changes in the motion signal, just as predicted by 

Bayes’ Rule. 

 Miletić raises a number of additional questions currently debated in the field, and we draw his 

attention to other papers in which we have addressed many of these. First, we clarify that the urgency-

gating model does not make a choice “[w]hen the urgency signal reaches a threshold”, but when the 

product of total evidence combined with urgency reaches a threshold (Cisek et al., 2009). A recent study 

(Winkel et al., 2014) claimed that the model cannot explain effects of early evidence, but we showed that 

it can, if it is implemented correctly (Carland et al., 2015). Formal model fits to behavioral data can be 

found in Thura et al. (2014), who derived an estimate of the urgency signal that was correlated not only 

with the neural gain changes we report in Thura and Cisek (2016), but also with the vigor of the 

movement produced after the decision is made. Finally, while we recognize that comparisons of model 

fits are a popular approach for testing hypotheses, we believe a stronger approach is to design 

experimental paradigms under which different hypotheses make qualitatively divergent predictions 

(Thura, 2016). On this note, we would like to draw attention to a human behavioral study recently 

published in the Journal of Neurophysiology (Carland et al., 2016) which directly tested the commonly 

made assumption that noisy motion signals are accumulated during the classic random dot motion 

discrimination task. That paper shows that assumption to be false, and addresses many of the other 

questions raised by Miletić in his Journal Club article. 
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