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Which features of neural activity are important?

Neural activity Full spike pattern? Spike rate of each cell? Spike rate of all cells?
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LARGE-SCALE SINGLE-CELL RECORDINGS
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THE CENTRAL AUDITORY PATHWAY
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THE NEURAL CODE FOR SPEECH IN THE IC

Responses to tones Responses to speech
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THE NEURAL CODE FOR SPEECH
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Sound Ear Neural activity
(‘HELLO') ( HELLO')
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Which features of neural activity are important?

Specific questions:
What is the temporal precision of the neural code?
How much shared variability is there in the neural code?

How does the neural code depend on the feature of interest?



TEMPORAL PRECISION
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What is the temporal precision of the neural code?

Full spike pattern High precision Medium precision Low precision
¥ ## o1o0i10 102/0 3
l 1»001001-}0101» 2
| i 000110 0020 2
If the same sound is presented again, how does the activity change?
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IC neurons respond to speech with high temporal precision



THE NEURAL CODE FOR SPEECH IN THE IC

Garcia-Lazaro et al., 2013
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The temporal precision of the neural code for speech is ~ 1ms



SHARED VARIABILITY

How much shared variability is there in the neural code?

Independent variability Shared variability Shared inputs

Measurement
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Variability 1 1
Measurement

Shared variability can impact information transmission
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THE NEURAL CODE FOR SPEECH IN THE IC

Garcia-Lazaro et al., 2013; Pachitariu et al., 2015

Shared variability in cell pairs Information contribution
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Individual IC neurons are (conditionally) independent coders



THE NEURAL CODE FOR SPEECH IN THE IC

Belliveau et al., 2014

How does the neural code depend on the feature of interest?

Responses to speech from different locations Does spike timing matter?
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MULTIPLEXING
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SUMMARY
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Which features of neural activity are important?

Specific questions:
What is the temporal precision of the neural code?

~1ms

How much shared variability is there in the neural code?
None

How does the neural code depend on the feature of interest?

Acoustics and location multiplexed at different temporal
and spatial scales

The answers to these questions in A1 are completely different
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