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Types of Change

Level Changei from an immediately preceding stable level (e.g.
from silence to sound)

Stimulus Changei deviation from a previously presented stimulu
(as characterized by a set of auditory parameters)

Naataner& Picton(1987).Psychophysiology4, 375424
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Nature of the Mismatch Negativity

Memory Comparison: The invariant features of a repeating

auditory stimulus are maintained in memory and any deviation

from this memory elicits the MMN.

Naataneret al. (2007)Clinical Neurophysiology118, 254490

Selective Adaptation The neurons responding to a repeating

stimulus become refractory and mediate a response that is sma

and later than that evoked by the original stimulus.

May & Tiitinen. (2010).Psychophysiologyt7, 66122.
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Deep EPSPs Superficial EPSPs Cortico-Cortical

Afferent input from thalamus gives dipolar fields that begin as surf:

positive and then become surface negatBa@tico-cortical input

gives dipolar fields that are surface negative.
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Anterior and Posterior Auditory Systems

Where System
Posterior N1

What System
Anterior N1, SP
MMN, ORN, ERAN

Alain et al. (2001)Proc. Nat. Acad. Sgi98, 123016
Jaaskelainert al. (2004)Proc. Nat. Acad. Scil01, 680914
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Auditory Evoked Potentials

| Classification

Selective Attention

Il Exogenous and Endogenous .
Paradigm

Ill Response to Change .
Stimulus Set

IV Deviance Detection
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V Auditory Attention
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VI Information Processing Endogenous Processes

VIl Overview

Randomize SOA

(250-550 ms) R EEEEEEEEEEEEREEEERE

Randomize
Target (p=0.2)

*

Randomize
Channel

Stimulus rate must be sufficiently rapid that it is not possible to attend to both
channels simultaneously

Timing of both standard and target stimuli is randomized to prevent phasic
expectancies

Subject attends selectively to one channel (stimulus set) and responds
selectively to the target in that channel (response set).

Hillyard et al. (1973)Science182, 177180
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Stimuli
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RATFSNBYOS 46 @3S 06SOI dzatSayiaNB ARNBF SNBIBERS A g @XKB2 N
GFrNBSGa StAOAGA Yy FRRAGAZ2YIE bu YR to O2YLX SE
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Effects of Attention

Standard

Ignore —

Attend —

Difference
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Effects of Deviancélargetness
Attend
Standard —
Target —
Difference
CtKA&a aK2ga OGUKS alyYS 41 OSTF2NXa o6dzi &adzLISNR YLI2 &SR
g BST2NY 6KSYy (GKS adAYdzZ A NB AIJy2NBR akKz2ga | e

bato O2YLM SE®
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EventRelated Potentials during Attention

Exogenous

Mesogenous

Endogenous

400 (1‘0() | X(I]() ms
{#S Oly NBUGdNY (& ADKRZ Yy OO EAR FAOE (idI2YR ¢ KSNB |
FNE S@P21 1SR cKSIbh™mMIadmuYdzy R aabod ¢ KS bqw SI yKR &SH |
GKSNEF2NE O2YaARSNBR U(KS¥NFSAPISRF2dzld XXSIKISH 2
FGGSYydAa2yd {AyOS GKSNBE Aa Of SI NI SIARSYyOS GKIG
YFRS Al YAfRfER Yéazaéyzmé¢ {muéwkvuzééﬁ 2y 0 K¢
NEFf SOl KHKSOAKH K UAHAL &
0KS @I N 8y é
2 | gSa ¥
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Auditory Evoked Potentials

| Classification

Il Exogenous and Endogenous P3a and Noticing

Il Response to Change P3b and Probability

IV Deviance Detection Timing

V Auditory Attention Latency. difficulty, age

VI Information Processing Meaning

VII Overview Expectancies
28§ KIF@S O2yaARSNBR K2g alikSrdz N Myy 20NIRSYNR &l 20 22 ol lidzF
FAYlLIE aSi 2F atARSa ¢S aklhftt 221 04 K2g OGKAa
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P3a: Noticing but not paying much attention
Squires et al. (1975) Knight (1996)
p=0.1 Normal Subjects
Hippocampal Lesions
lnow /\_J/\D :
P3b
Attend
(Cz) >
NI }Il).u\‘
¢KS FANBRG asSi 2F 61 0Sa SO21B&K 002 VMt SYP20KKEADE
AYLINROLFOES a6yVYaztidAaSdgyia&YyRSR® LG | LIISENE G2
Yy20AOSR o0dzi RSSYSR dzy¢g2NI K& 2F FdzNIKSNI LIN2OS&a
GKSY Al A& OFffSR GKS yMNBIISIHE ytio OXKBLERYIERE HEH"
¢tKSaS 41 @ST2N¥a 02YS FNBY | {ljdzZANBaz {ljdzZANBa Iy
2NJ RSLISYRSY (G dzLll2y FFOUAGAGe Ay (GKS KALILIROI YLz o
f SAA2ya aK26SR y20toBNB2ajyRO6t atiSYd2AIBPSNI GS
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Probability Effects

Target Probability Category Probability

p=0.33

p=0.9 p=0.1
counted uncounted

N2

NI —‘ 10 uv
L 1 ] 1 1 I 600 ms

Duncan-Johnson & Donchin (1977) Johnson & Donchin (1980)
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Timing Effects

SOA (s)

Targets MMWM

(p=0.2)
¢CKS to 6F0S OFENASE gAGK GKS GAYAYy3 2F (GKS adAYc
LIN2EOIFOATAGE 2F nonH odzi gAGK | f2y3ASNI {(TEOSNE KSn |
aSO02yRa vKSYy GKS {h! A& n aSO02yRa la O2YLJ} NBR I
KFfF aSO2YyRO® WSOSYMRK))\KYR))\KW%SUéé‘eKz[beyaJIKfIﬂﬁST KS to
AABSY GNRIE RSLISYRAa 2y GKS AYGSNBIE FTNRY GKS L
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Difficulty of (Standard 1000 2
Discrimination

The P3b is later and smaller
when the attended target is
more difficult to discriminate
from the standard.

1100

The change in amplitude
related partlyto latency jitter
and partly to a decrease in
certainty or confidence.




Auditory Evoked PotentialsTalk for ERP Boot Camp, Davis, July, 2014 Terry Picton

tKS too Aa fFGSNI X ¢KS fFiSyoOeé 2F (KS to RSLISYE
FYR GKS a0l yRINR®

Slide 42
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