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2. Research on hearing has long been challenged with understanding our exceptional ability to ‘hear out’ 

individual sounds in a mixture.  Two general approaches to the problem have been taken using sequences 
of tones as stimuli. The first has focused on our tendency to hear sequences, sufficiently separated in 
frequency, split into separate cohesive streams (auditory streaming).  The second has focused on our ability 
to detect a change in one sequence, ignoring all others (auditory masking).  The two phenomena are clearly 
related, but that relation has never been evaluated analytically.  We have used detection theory to develop a 
theoretical analytic relation between multitone streaming and masking that underscores the expected 
similarities and differences between these phenomena and the predicted outcome of experiments in each 



4. We rely critically on our ability to identify simple objects and events from sound to function normally in the 
world. Yet, despite its importance, little is known regarding this ability. Perturbation analysis is a 
psychophysical method that has enjoyed success as a means of revealing decision processes underlying 
object identification in vision [Murray, R.F. 2011. J. of Vision 11, 1-25].  We have adapted this approach to 
the problem of sound source identification in audition.  Three new findings have been made using this 
approach. They include (1) an unexpected constraint on identification imposed by limited auditory sensitivity, 
(2) an overriding influence of the highest level spectral prominences on identification, and (3) reliable 
individual differences in target enhancement and noise cancellation in the identification of targets in noise. 
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5. An unexpected finding of our previous work is that listeners show highly replicable, individualistic patterns of 

decision weights on frequencies in spectral discrimination tasks – what we refer to as individual listening 
styles.  Importantly, these listening styles have been replicated over a period of months and are only 
manifest in the measurement of the decision weights as performance levels are found to be remarkably 
similar across listeners. We, like many researchers, have attributed these listening styles to peculiarities in 
how listeners attend to different frequencies, but our more recent work suggests they may also be 
influenced by how irregularities in cochlear micromechanics affect the relative level of frequencies 
transduced in individual cochleae (Lee et al., 2016).   
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