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§ It is important for our brain to interpret incoming sounds especially for 
understand language and music 

§ We’re interested to see how our brain responds to a violation of sound 
patterns  



§ Mismatch Negativity (MMN) Response is an ERP component elicited by the 
brain toward an unexpected sound after a set of repetitive sounds1

§ Response followed by a P3a response1

§ MMN robustly evident for pitch, melodic, and timing deviants1



§ Two leading hypotheses for the mechanism of the MMN:
§ Predictive Coding – Deviant sound violates a prediction model set by 

brain for prior sounds eliciting a prediction error2

§ Neural Adaptation - Repetitive sound patterns activate feature neurons 
that eventually habituate. Deviant sounds activate new feature 
neurons3



RESEARCH QUESTION

What is the underlying 
mechanism for the MMN 
Response:

Predictive Coding or 
Neural Adaptation?



GOAL:

Determine whether an 
MMN response can be 
produced using an 
omission deviant in an 
oddball paradigm



• If an MMN response is found using an omission 
deviant, this would support the predictive coding 
framework

• If an MMN response is not found using an 
omission deviant, this would support the Neural 
Adaptation Hypothesis

• An omission deviant should not activate any new 
feature neurons1

HYPOTHESIS



STIMULI

Unexpected Silence Condition
§ 90% standard C4 piano tones
§ 10% deviant (tones pseudo-

randomly omitted with at least 2 
standard tones in between)

Expected Silence Condition
§ Standard C4 piano tones 
§ Longer SOA creating an expected 

silence (500 ms after tone onset)



Segmented ERPs 
into 6 electrode 

regions 

Peak windows:

MMN peak 
between 100-300 

ms

P3a peak 
between 250-400 

ms



FIGURE 1:
GRAND AVERAGE ERPS TO UNEXPECTED AND EXPECTED SILENCES

§ Shaded regions = 95% CI 
centered around the 
grand averages



FIGURE 2A:
AMPLITUDE FOR THE MMN ELICITED BY UNEXPECTED 
SILENCE AND  EXPECTED SILENCE FOR EACH PARTICIPANT

§ MMN response is significantly 
different between the two 
conditions such that the 
unexpected silence elicits a 
more negative response (p = 
0.019)



FIGURE 2B:
AMPLITUDE FOR THE P3A ELICITED BY UNEXPECTED 
SILENCE AND  EXPECTED SILENCE FOR EACH PARTICIPANT

§ P3a response is significantly 
different between the two 
conditions such that the 
unexpected silence elicits a 
more positive response (p = 
0.042).



• There is a significant MMN and P3a response elicited by the brain towards the unexpected 
silence
• Supports the predictive coding framework 
• An unexpected silence elicits an MMN like an unexpected tone, but this response is 

not seen in the grand average ERP as expected perhaps due to the variability in the 
latency of the onsets of the responses



FUTURE 
DIRECTIONS

Auditory Development:
• Does an omission deviant elicit an MMN response 

in infants?
• Does the MMN response occur with certain 

cognitive impairments?

Research Methods:
• Is there a more powerful analytical tool to detect 

the MMN response for omission deviants?
• Is the same effect seen when looking at the 

oscillatory responses rather than the transient one? 5
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