
• Visual stimuli: 0.86° ‘light’ disc (6.25 cd/m 2 ) on  darker (4.95 cd/m 2) background, 
presented for 100ms.

• Auditory stimuli: white noise burst, presented for 100ms, varying in loudness.

• Using a 50 trial one-up, one-down staircase observers  subjectively matched the 
loudness of the noise burst to the brightness of the centrally presented disc.

• The resulting subjectively matched loudness per observer as well as +5dB and -5dB 
loudness values were used in one of two subsequent speeded  detection 
experiments.

• Conditions: Auditory only, Visual only, AV subjective , AV +5dB  and AV -5dB . Catch trials were 
also included.

• Stimulus setup was identical in two experiments (see  figure 1 ), one with blocked 
(n=16), the other with random (n=24) presentation.

• The analyses were performed across both experiments (n=40).
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More ResultsIntroduction Results 

Methods

Figure 1  Stimulus setup in the experiments . Central position was used for 
subjective match, side positions were (randomly) used for detection experiments. 
Speakers were invisibly positioned exactly behind each disc. In AV conditions 
auditory and visual stimuli always coincided in space as well as time.

Discussion
• Subjectively matched (loudness) auditory stimuli 

yielded RTs more similar to ‘to be matched’ 
(brightness) visual stimuli, than unmatched auditory 
stimuli.

• Across observers, the difference in unisensory RTs 
correlated negatively with the amount of Multisensory 
Response Enhancement.

• No such correlation was observed with the amount of 
Race Model Violation.

• These results are in line with the model proposed by 
Otto et al.  (2013).

• Last year (VSS 2014) 1 we showed that auditory and visual 
stimuli that were matched subjectively (auditory loudness to 
visual brightness) resulted in larger Multisensory Response 
Enhancement (MRE), than unmatched stimuli (± 5 dB loudness 
difference).

• Our previous subjectively matched stimuli (VSS 2014) are likely 
to have resulted in more similar unimodal RTs than the 
unmatched stimuli. 

• Otto et al. (2013) 2 proposed a model based on probability 
summation and RT distributions, that appears to capture many 
MRE phenomena. Stimuli similar in ‘strength’, for instance, show 
similar RT distributions and larger MREs.

• Here we analyze whether the unimodal RT-differences can 
explain the observed MREs in the previous and other studies.
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Figure 2  Median RTs, averaged across observers, 
for unisensory and multisensory stimulation.

Figure 3  Multisensory Response 
Enhancement  (relative to shortest 
unisensory RT).
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Figure 4  Difference between 
unisensory RTs (V-A)  per AV 
condition.

Figure 5  MRE (averaged across conditions), 
as function of the absolute unisensory RT 
difference  (averaged across conditions).

   MRE RMV

Mean abs unisens RT diff  -0.512** -0.068
Mean unisens RT diff -0.087 -0.007
Visual RT  -0.134 -0.237
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Table 1  Correlations between unisensory 
RTs and unisensory RT differences and MRE 
as well as (average) Race Model Violations. 
Blue is correlation from figure 5. 
(** means p < 0.001) 

Figure 6 MRE (averaged across conditions), as function of the 
absolute unisensory RT difference (averaged across conditions), 
from 3 experiments by van der Stoep et al. 3,4  
r = -0.425*, r = -0.661**, r = -0.644** (*: p < 0.05, **: p < 0.001)
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