




S 

Sensory Analysis 
(0 – 100 ms)  

     Att.Call (N1) 

   
 

Matching (AC-PN) 
 

.

.

 

 

 
 
 

    

Sensory Memory 
(100 – 200 ms) 

 
 

Sensory 
Memory 

 

Excitability 

 
                 
 
                                                               

         

Post-sensory 
analysis and control 

(200 ms +) 

State 

Executive 
Mechanisms 

 
+ 
 

Long-term 
Memory 

Transient 
Detectors 

 Feature 
Detectors 

 Temporary Feature  
Recognizers 

(Attentional  Trace) 

A

t

t

e

n

t

i

o

n

 

C

o

n

t

r

o

l

 

Consc. Perc. 

Att. Call  
(FR-MMN) 

TWI 

Rehearsal (FR-PN) 



MMN predicts GAF in normal healthy 

subjects 

Light et al. 2007 



MMN in “high-” and “low-ability” 
subjects for conjunction-rule violation 

Houlihan & Stelmack 2012 











COGNITION – MMN RELATIONSHIP: why? 

NMDA-receptor dysfunction:  

- MMN ↓ 

- Memory-Trace Formation at all Levels of 
Memory ↓ 

 

MMN is a (non-invasive) Index of NMDA receptor 
Functioning 

 

Therefore:  MMN ↓ central auditory processing ↓ 

   MMN ↓ cognition ↓ 



Animal Studies:       NMDA-receptor ↓ MMN ↓ 

 
Monkey  (Javitt et al. 1996) 
Rat   (Tikhonravov et al. 2008) 
Mouse  (Ehrlichman et al. 2008) 
 
 
Human Studies: 
 
Umbricht et al. (2000, 2002) 
Kreitschmann-Andermahr et al. (2001) 
 
 





MMNs elicited by sensory/cognitive 
violations at different levels of central 
auditory processing 

EXECUTIVE CONTROL 

Representations Violation → MMN 

Higher-Order Representations  → - Semantic MMN 

Complex Sensory Presentations 
          Abstract Rules  → 

Simple Sensory Representations → - Feature MMN 

Parallel → 
- Feature-Conjunction MMN → 

- Speech-Sound MMN →  

- Sequential-Rule MMN  → 

- Syntactic MMN → 

- Phonotactic MMN → 

Sequential →  

Rule-
Violation 

MMN 


