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Music IS...

e organized of perceptually discrete elements

e structured according to syntactic regularities
(Koelsch, 2005; Patel, 2003; Tillmann, Bharucha & Bigand, 2000)
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e violation of music-syntactic regularities usually
elicits ERAN and N5

(Koelsch, 2005; Koelsch, Gunter, Friederici, & Schroger, 2000; Leino, Brattico,
Tervaniemi, & Vuust, 2007; Loui, Grent-'t-Jong, Torpey, & Woldorff, 2005)

ERAN can be elicited by expressive music
(Koelsch & Mulder, 2002; Steinbels, Koelsch, & Sloboda, 2006)

ERAN larger in musicians

(Jentschke, Koelsch, & Friederici, 2005; Koelsch, Fritz, Schulze, Alsop, &
Schlaug, 2005; Koelsch, Schmidt, & Kansok, 2002)

Sebastian Jentschke - Stefan Koelsch Modeling the Structure of Music and its Effect on the Brain, NIPS 2007




'O a \/ N
\ AV

nvve CAanc
C VO. VUCI11O

» syntactic regularities and acoustic factors are
closely intertwined

e several experimental paradigms tried to dis-

entangle “sensory” and “cognitive” mechanisms

(Bigand, Madurell, Tillmann, & Pineau, 1999; Bigand & Pineau, 1997,
Regnault, Bigand, & Besson, 2001; Tekman & Bharucha, 1998)

e regular and irregular chords in the previous
experiments had sensory differences
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Experiment |. Untangling syntactic and sensory
processing

Experiment II: Influences of short-term experience on

music-syntactic processing

Experiment IlI: Music-syntactic processing of chord

seqguences and melodles

Development of music-syntactic processing
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minimize acoustic differences between music-
syntactically regular and irregular chords

reqgular chord sequence
(ending on a tonic)

irregular chord sequence
(ending on a dominant to
the dominant)

(ending on a supertonic)
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Experiment I

Untangling syntactic and

Sensory processin
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minimize acoustic differences between music-
syntactically regular and irregular chords

reqgular chord sequence
(ending on a tonic)

irregular chord sequence
(ending on a dominant to
the dominant)

(ending on a supertonic)
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e pitch commonality bet-
ween penultimate and

ultimate chord

(Parncutt, 1989; Thompson &
Parncutt, 1997)

ST =0.39>T = 0.29

roughness DD =0.26<T=0.29
(Bigand, Parncutt, Lehrdahl, 1996) Y NS

acoustic congruency
with auditory sensory ) N S S S S
memory traces

(Leman, Lesaffre, Tanghe, 2005) —tonic  —— supertonic - -- double dominant
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«« irregular sequences
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chord pos. /
function: == 3(ST)H = 5(ST)H
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95,83% 96,25%
88,28% CERVEZ)  187,66% 86,67%

63,44%

regular irregular regular irregular
DD-block ST-block

0 nonmusicians B amateur musicians

percentage of correct responses
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e neurophysiological correlates were present even
though irregular sequences were acoustically
even more similar

e same chord function elicited different brain
responses depending on the context

e amateur musicians: neurophysiological response
and behavioural performance enhanced
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Experiment Il:
Influences of short-term

experience on music-syntactic
processing
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e syntactic regularities: grounded on acoustical
principles and culture-specifics acquired through
iImplicit learning
(Leman, 2000; Bharucha & Krumhansl, 1983; Tillmann, Bharucha & Bigand, 2000)

* long-term experience: influences of musical

training on music-syntactic processing

(Koelsch, Schmidt, Kansok, 2002; Bigand et al., 1999; Koelsch, Fritz, Schulze,
Alsop, & Schlaug, 2005)

e short-term effects?
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« ERAN amplitude decreased over time

 ERAN still present after about 2 hours

short-term experience can profoundly
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Experiment Il

Music-syntactic processing of

Chord sequences Aand Mmealndiac
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e processing of music-syntactic regularities was

tested with chord sequences and melodies

(Koelsch et al., 2000; Leino et al., 2005; Loui, Grent-'t-Jong, Torpey, &
Woldorff, 2005 vs. Besson & Faita, 1995; Miranda & Ulimann, 2007)

 elicited the most salient (upper) voice the
neurophysiological response?
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Irregular
(domin. to
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Irregular
(supertonic)
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-+ irregular sequences
| == regular sequences
| =— difference
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0.160 — 0.210 ms

0.100 - 0.150 ms 0.160 - 0.210 ms 0.440 - 0.640 ms

Sebastian Jentschke - Stefan Koelsch Modeling the Structure of Music and its Effect on the Brain, NIPS 2007



EX Di

11 Mm

crlicein
SDULUOOIVII

different neurophysiological responses to the two
classes of stimuli

difference for an earlier time window In the
melodies

more sustained to the chord sequences

later processes of harmonic integration similar
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Development of music-

syntactic processing
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Investigate music-syntactic processing In
children of different age groups

when become these processes established
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215 5 | 9 11
year old children

-<- musically trained children == children without musical training
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* knowledge of music-syntactic regularities
becomes established early in life

 relatively high developmental stability of music-
syntactic processing

 Influences of musical training on the neural
correlates of syntax processing
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music-syntactic processing IS not necessarily
iInfluenced by acoustical features

short-term experiences influence music-syntactic
processing

music-syntactic processing of chord sequences and

melodies differs with regard to the involved processes

music-syntactic processing Is established quite early
and Is relatively stable during development
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