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In multisensory research, many paradigms require subjects to make perceptual decisions about signals 
presented in random order. For example, in the classical redundant signals paradigm, subjects are 
asked to detect the onset of combined audio-visual signals that are randomly interleaved with either 
the auditory or the visual component signal. To study multisensory benefits (like the speed-up of 
reaction times), performance with combined signals is typically compared to performance with the 
individual component signals using some combination rule (e.g., probability summation; Raab, 1962). 
In many cases, these rules do not consider effects of trial history on performance, which can occur 
due to well-known modality or task switching costs in random sequences. In consequence, without 
considering history effects, a proper interpretation and modelling of the targeted multisensory benefit 
is difficult. To tackle the effect of trial history, we used the redundant signals paradigm with auditory 
(1.8-2.2 kHz band-pass noise) and visual target signals (coherently rotating dots). Critically, we 
interleaved the trial sequence with additional intermediate targets (a 440 Hz pure tone combined with 
a colour change of dots). When measured after intermediate targets, the redundant signals effect is 
reduced revealing a clear contribution of trial history on multisensory benefits. Based on a systematic 
analysis of response time distributions, we then demonstrate that history effects can be separated 
from the targeted multisensory benefit using an extended probability summation framework (Otto & 
Mamassian, 2012). Our study highlights that history effects should be considered for a better 
understanding of the cognitive architectures underlying multisensory benefits. 
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