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(cf. Zatorre et al. 2002; Koelsh et al. 2002; Koelsch and Siebel 2005; Zatorre and Gandour
2007; Schon et al. 2004; Peretz and Coltheart 2003; Patel 2008; Hyde et al. 2009; Deutsch 2010) ,

o

) o

o ( Remez et al. 1981 Mottonen et al. 2006)
( Shtyrov et al. 2005) ( be interpreted) o

. ( Diehl et
al.  2004)

( Stewart et al.  2006) .

( Zatorre and Gandour 2007) . (
) o
Deutsch (2003) o
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sometimes behave  so  strangely

1 ( ) Deutsch (2003) o
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()
1.
54 5 o 3 18
. (3 15 ) 2.7 18-33 )
10.2 ( 6-14 ). (4 14 ) 2.4
( 18-29 ) 10. 6 ( 6-15 ). (3
15 ) 20.3 18-28 ) 10.0 ( 6
14 ), . 250Hz  6kHz
( na've concerning)
2. ('stimulus pattern)
o ( Deutsch 2003) 22

“The sounds as they appear to you are not only different from those that are really present but

they sometimes behave so strangely as to seem quite impossible. ” ( condition)

2300 “sometimes behave so strangely” 10
2300 o 1 5 “
( In the untransformed condition) o
(In the transposed condition) o
> L L 21
3 ;-1 3 ;o+1 3 ; 3 ;o+1
1 2 2
-1 = - o
ki l + 3 ki 3
o 7 (1 =some; 2 =times; 3 =be; 4 =have; 5 =so0; 6 =strange;
7=ly;) 6. 4.3, 2.5.7.1; 7. 5. 4.1, 3. 2. 6; 1. 3. 5,

7+ 6. 2.4, 3.6.2.5.7-1.4;, 2.6, 1.7.4.3.5;, 4.7.1.3.5.2.6; 6.1, 5.3, 2. 4,
7, 2. 5.4, 3. 7. 1. 6,

3.
( Deutsch  2003) 22 Power Mac G5 AlF
44. 1kHz, BIAS PEAK PRO 4. 01
o PRAAT 4. 5. 06 ( Boers—
ma and Weenink 2006) o o
DenonDCD -815 Mackie CR 1604 — VLZ
DynaudioBM15A 70dB (SPL) .
()
2 N o N
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1 . 5 “ 9 « no
o8 M initial
4.5 M final
4
3.5 1 SONG
o
£ 3
<
25 4 SPEECH
2 4
1.5 1
1 u
untransformed transposed jumbled
2
2 x3
( within — subjects factor) ( N
) ( between — subjects factor) o F
(1 51) =62.817; p<0.001 F (2 51) =16.965; p<0.001

F (2 51) =25.593; p<0.001 .

. F (2 51) =1.912: p>
0.05 . F (2 51) =27.317; p<
0.001 o o

(p<0.001)
(p<0.001) .
(p>0.05) .
()
Il ( production task) o
1 10 o
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()
1.
31 3 . 11 23.8 (
19-35 ) 1.2 ( 5-15 ).
o 11
18.9  ( 18-20 ) 8.9 ( 6-12 ),
. 9 9.2 ( 18-22 ) 8.0
( 4-11 ), ; 250Hz - 6Hz
2.
“ ( repeat speech condition) ” I
“sometimes behave so strangely” 10 I
780ms; “ ( nonrepeat speech condition) ” “ ”
“ 7 ; “ " ( nonrepeat song condi—

tion) (R. L)
2 (11 ) .
8

3.

I o 44. 1kHz Edirol R -1 24 o
AKG C1000s 8 o

iMac AIF 44, 1K,

BIAS PEAK PROS. 2. ( normalized for
amplitude) . 5 PRAATS. 0. 09 FO ( FO esti—
mates) ( autocorrelation method) . FO ;

FO o
(some times be have so strange ly) FO o
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D#4 4
o c#4
c
Q
=
€ B3-
Q
Ll
S A3
=
Q -

G3 4 a«——a original spoken phrase b .\i
4+ — — ¢ repeat speech
LU RN | nonrepeat speech
F3
some - times be - have so strange - ly
3 FO
FO ;
FO o F3=174.6 Hz; G3 =196.0 Hz;, A3 =220 Hz; B3 =246. 9Hz; C#4 =277.2 Hz, D#4 =311.1 Hz.
()
o 198 97.5% - I ;
I 1 o
o 3
FOs.
4 4 .4
( pitch tracing) o
FO o

FO F (10 10) =5.62 p<0.01 .
some F (10 10) =19.72 p<0.0001; times F (10 10) =
69.22 p<0.0001; be F (10 10) =6.2 p<0.0l; have F (10 10) =9.71 p<0.001; so F
(10 10) =22.68 p<0.0001; strange F (10 10) =35.76 p<0.0001; ly F (10 10) =12.71
p <0.001.
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FO
FO

( 10.29)
0.0001;

v (

Original Spoken Phrase

F4

B3-| /

F3-

20

Subjects’ Renditions

nonrepeat speech repeat speech
F4- = - -F4
B3-[ . . - - - -B3
F3- e W N ~ Fa
F4- — — -F4
B-| ™ . S~ - -B3
M
£ F3- ¥ -F3
[Z]
E F4- — — -F4
B3-[ L T . e 7 -B3
F3- Y e -F3
F4- = -F4
B3| _ 0 - -B3
F3- s — -F3
10 20 10 20
Time (Sec)
4 4
4 o F3=174.6 Hz; B3 =246.9Hz; ¥4 =349.2 Hz.
FO FO
o FO
( a difference score) T
10 1 ¢ (13.34) = -4.03; p<0.0l .
some: t (11.01) =5.37 p <0.001; tmes: ¢
=7.68 p <0.0001; be: ¢ (13.14) =6.46 p <0.0001; have: t (12.04) =6.28 p<
so. t (10.88) =4.23 p<0.01; strange: ¢ (10.73) =6.07 p<0.001;
11.19) =1.34; p=0.23 .
D#4 -
3 c#a-
<
<]
=
E B3
[1]
L
S A3
=5 3
G3 4 «— original sung phrase s
== = = = s NoOnNrepeat song ¥
F3
some - times be - have so strange - ly
FO ( ) FO
)o F3 =174.6 Hz; G3 =196.0 Hz; A3 =220 Hz; B3 =246.9Hz; C#4 =277.2 Hz; D#4 =311.1 Hz.
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FO FO o

FO 0
FO F (10 10) =7.39 p<0.01

© some F (10 10) =19.89 p<0.0001 ; times F (10 10)
be F (10 10) =5.31 p<0.0l ; hawe F (10 10)
60.51 p < 0.0001

=97.66 p <0.0001 ;
=21.63 p<0.000l ; so F (10 10) =
. strange F (10 10) =66.06 p <0.0001 ; &y F (10 10)

- 17.74 p<
0.0001
FO FO ( difference score)
o T
t (10) =3.31; p<0.01 .

. somet (10) = —-4.16 p<0.01; timest (10)
= ~7.56 p<0.0001; bet (10) = -5.69 p<0.001; havet (10) = -6.12 p<0.001; sor (10) =
-2.41 p<0.05; siranget (10) = -6.6 p <0.0001; ly ¢ (10) =-1.37 p
<0.200,
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Pitch

Original Sung Phrase

F4 -
NN e
~ .
B3 - e
F3 - e
1 1
1.0 2.0
Subjects’ Renditions
nonrepeat song
F4 -
N N
A N
B3 - ~
F3 . N
F4 - —_ v
~ Nen
B3 - ~
F3- N
F4 -
A =N e
~ Ny
B3 - g
F3- il
F4 -
-~ \. 0y -
~N\
B3 - \v ’
F3- i
1 1
1.0 2.0
Time (Sec)
F3 =174. 6 Hz; B3 =246.9Hz;, F4 =349.2 Hz.
1
-7 ( ) o
( melodic intervals)
FO
(1)
. (p<0.016
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( harmonic series)

- 142 -

( Patterson et al.

( Deutsch

(a) (b) ( ) o
FHIE (EFH
(a) BEFEHEN (b) ETFERKNHAGE

HE S HEFG

someZE times 0.89 0.75
times E be 0.63 0.41

be %= have 0.68 0.43

have % so 1.42 0.55

SOE strange 2.04 0.51
strange = ly 1.41 0.72
Kol WA

some E times 1.85 1.53

times % be 1.63 1.31

be %= have 091 1.20

have % so 2.16 2.53

s0 % strange 2.35 1.68
strange® ly 5.06 4.06

(a) (b) ( )o
YHI2 CGE¥F)
(a) BUKWE 4] (b) ETFERFREHRE

Tk M FAF

some % times 0.46 0.52

times %= be 0.40 043

be %= have 0.35 0.35

have %E so 0.39 043

so E strange 0.40 031

strange = ly 0.82 0.36

2002; Penagos et al.

o

( well — formed)

1999) ,

( vowel components)

2004; Schneider et al.

( Deutsch

o

2005) .

1969; Demany and Ramos



2005) . . ( Patterson

et al. 2002; Hyde et al. 2008; Stewart et al. 2008) o
( Burns 1999) ( Deutsch 1999; Deutsch and Feroe
1981; Lerdahl and Jackendoff 1983; Krumhansl 1990; Lerdahl 2001) o

[

( Patel et al. 1998; Maess et al. 2001;
Janata et al. 2002; Koelsch et al. 2002; Koelsch and Siebel 2005) .
( Schmithorst and Holland 2003; Vines et al. 2006;
Koelsch et al.  2009) ( Janata et al. 2002; Koelsch et al.
2002; Schimithorst and Holland 2003; Warrier and Zatorre 2004) .

o

o

( Schneider et al. 2002; Thompson et al. 2004; Magne et
al. 2006; Musacchia et al. 2007; Wong et al. 2007; Kraus et al. 2009; Hyde et al. 2009)

o Diehl et al. (1 2004)
Zatorre  Gandour (2007) “

o

”

( domain — specifically)
( Liberman and Mattingly 1985; Peretz and Coltheart 2003) .

“ " ( cue — based) .

( Diehl et al. 2004; Zatorre et al. 2002) .

( Zatorre ~ Gandour 2007)

Adam Tierney David Huber Julian Parris : Stefan Koelsch

o

1 Boersma P. and Weenink D. (2006). “Praat: Doing phonetics by computer ( version 4. 5. 06) ” http: //www. praat.
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