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Stimuli: Gabor click trains (GCT)
   16 Gabor clicks (narrowband impulses)

Carrier frequency 1000, 2000, 4000, or 8000 Hz
2-, 5-, or 10-ms inter-click interval (ICI)
Base ITD -500 to + 500 µs
Base ILD -5 to + 5 dB
Random per-click jitter of +/-100 µs, +/- 2 dB

Task: Single lateralization judgment (visual scale) per trial

Stimuli: noise-burst trains (NBT)
   16 white noise bursts

1 ms duration per burst
2- or 5-ms inter-burst interval (ICI)
Base ITD -500 to + 500 µs
Base ILD -5 to + 5 dB
Per-click jitter +/-100 µs, +/- 2 dB
Noise tokens frozen for 1, 2, 4, 8, or 16 bursts

Task and Analysis as in Experiment 1
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Effects of the stimulus spectrum on temporal weighting of binaural differences
G. Christopher Stecker

Dept of Speech and Hearing Sciences
University of Washington, Seattle WA USA

Analysis
 -Responses normalized via rank transform per run
 -Temporal weighting functions (TWF) 
 -Multiple linear regression of response rank x onto click ITD/ILD
  x = Σ(w

i
θ

i
)+ε ,  where θ

i
= ITD or ILD of ith click,  and Σw

i
=1    

 -Summary measure: Average Ratio (Saberi 1996; Stecker & Hafter 2009)
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Temporal weighting of interaural time and level differences at 4000 Hz

Experiment 1: narrowband carrier at 1000, 2000, 8000 Hz Experiment 2: broadband noise carrier

Onsets dominate localization, lateralization, and binaural discrimination at short ICI

Upweighting of late sound (Stecker & Hafter 2009); specifically, ILD near sound onset (Stecker et al. submitted)

Greater contribution of ongoing ILD than ITD in discrimination (Brown & Stecker 2010, van Hoesel 2008)

Temporal irregularity enhances ongoing cues (Brown & Stecker 2011)

Do these effects depend on carrier frequency or bandwidth?

tim
e

ITD

Freyman, Balakrishnan, and Zurek (2010)
asked listeners to judge the lateral 
position of noise burst trains. Bursts
alternated between +500 and -500 µs ITD. 

For repeating (frozen) noise bursts
subjects lateralized trains at onset ITD.

When fresh noise samples (colors)
were presented on alternating bursts,
subjects lateralized trains at ITD of 
fresh burst (“ongoing precedence effect”).

?
When onsets were obscured by slow
gating, responses became random.

Slow gating obscured the overall onset, 
bdid not disrupt the ongoing precedence 
effect. 

The ongoing precedence effect 
dominated lateralization even when the
overall onset disagreed.

Lateralization of fresh and frozen noise burst trains: Freyman et al. (2010) and the “ongoing precedence effect”

Results
 ICI-dependent onset dominance at all carrier frequencies
 Large onset and offset weights at lower Fc, 
  consistent with peripheral filter “ringing” 
 Upweighting at 5-10 ms ICI, for ILD and for ITD below 2 kHz
  consistent with binaural temporal integration
 4000-Hz data from Stecker et al. (submitted)
 

Results
 Strong onset dominance for noise burst trains
  Stronger for 2 ms than 5 ms ICI
  Stronger for ITD than ILD
  Stronger for frozen (periodic) than fresh NBT
 Offset effects: at 2 ms ICI, for frozen NBT
  Srong upweighting for ITD in noise (esp. 5 ms ICI)
 Mixed evidence for enhanced sensitivity to fresh burst
  (ongoing precedence effect)
 

Stecker, Ostreicher, and Brown (submitted)
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