
A
ndrea W

eber
M

ax P
lanck Institute for

P
sycholinguistics, N

ijm
egen

H
elp

 or
h

in
d

ran
ce: h

ow
 violation

 of d
ifferen

t assim
ilation

 ru
les

affects sp
ok

en
-lan

gu
age p

rocessin
g

ogressive fricative assim
ilation, m

onosyllabic

 nature of the fricative is determ
ined by the nature of

eceding
vow

el. W
ithin syllables the velar fricative [x]

s after back vow
els and the palatal fricative [ç] after

vow
els. 

rteen m
onosyllabic G

erm
an nonw

ords contained a
 

vow
el 

follow
ed 

by 
the 

velar 
fricative 

[x] 
in

tim
ate w

ord position (e.g., [bOxt]). T
hey w

ere correct
ations 

in 
standard 

G
erm

an. 
F

ourteen 
nonw

ords
ed the G

erm
an fricative assim

ilation, in that a front
 

w
as 

follow
ed 

by 
[x] 

(e.g., 
[bIxt]). Tw

enty 
four

ers had to detect the target fricative [x].
ead of detecting [x] m

ore slow
ly, as w

as expected,
ers detected [x] faster

w
hen the progressive fricative

ilation w
as violated than w

hen no violation occurred
igure 1). T

he difference in the reaction tim
es w

as
icant by subjects (F1(1,23) =

 9.6, p =
 0.005) but not

m
s (F2(1,13) =

 2.9, p =
 0.1).

3. R
egressive nasal assim

ilation, m
onosyllabic

• R
egressive nasal assim

ilation in G
erm

an is obligato
w

ithin syllables. T
he follow

ing velar stop /k/ specifies 
place velar for the preceding nasal /N/.
• Fourteen m

onosyllabic G
erm

an nonw
ords ending w

ith 
legal 

phonem
e 

string 
/Nk/ 

w
ere 

created 
(e.g., 

/fENk
Fourteen nonw

ords violated the G
erm

an nasal assim
ilati

ending w
ith the phonem

e string /nk/ (e.g., /fEnk/). Fourte
nonw

ords, also containing violation, ended w
ith /m

k/ (e.
/fEm

k/). T
w

enty four listeners had to detect the targ
stop /k/.
• T

his tim
e listeners did detect the target phonem

e /k/ m
o

slow
ly

w
hen the regressive nasal assim

ilation w
as viola

than 
w

hen 
no 

violation 
occurred 

(see 
figure 

3). 
T

difference in reaction tim
es w

as significant by subjects a
by item

s (F
1(1,46) =

 21.8, p <
 0.001, F

2(1,26) =
 15

p <
 0.001). T-tests show

ed that reactions to /k/ after /n/ a
after /m

/ w
ere both significantly slow

er than reactions to 
after /N/ (after /n/: t1(23) =

 4.5, p <
 0.001; t2(13) =

 4.
p =

 0.001; after /m
/: t1(23) =

 7.4, p <
 0.001; t2(13) =

 5
p <

 0.001). T
he difference in reaction tim

es to the tw
o typ

of violation /nk/ and /m
k/ w

as not significant (t1(23) =
 1

p >
 0.1; t2(13) =

 1.0, p >
 0.2).

• A
gain, listeners detected [x] faster

w
hen the progressive

fricative assim
ilation w

as violated than w
hen no violation

occurred (see figure 2). T
his tim

e the difference in the
reaction tim

es w
as significant by subjects and by item

s
(F1(1,23) =

 11.4, p =
 0.003; F2(1,13) =

 7.0, p =
 0.02). T

hus
reactions to m

onosyllabic and bisyllabic nonw
ords both

show
ed the sam

e counterintuitive pattern.

R
eferences

[1] M
.G

. G
askell and W

.D
. M

arslen-W
ilson, “M

echanism
s of phonological

inference in speech perception”, Journal of E
xperim

ental P
sychology: H

um
an

P
erception and P

erform
ance, V

ol. 24, pp. 380-396, 1998.
[2] C

. K
uijpers and W

. van D
onselaar, “Phonological variation and phonem

e
identification in D

utch”, forthcom
ing.

[3] T. O
take, K

. Y
oneyam

a, A
. C

utler and A
. van der L

ugt, “T
he representation

of Japanese m
oraic nasals”, Journal of the A

coustical Society of A
m

erica, V
ol.

100, pp. 3831-3842, 1996.

A
ddress:

PO
 B

ox 310
6500 A

H
 N

ijm
egen

T
he N

etherlands
E

-m
ail:

andrea.w
eber@

m
pi.nl

P
rogressive and regressive assim

ilation:

P
rogressive

fricative assim
ilation in G

erm
an obligatorily requires the fricative follow

ing a back vow
el to be velar

(e.g., [naxt] ‘night’) and the fricative follow
ing a front vow

el to be palatal (e.g., [lIçt] ‘light’). T
he rule applies

w
ithin syllables.

A
cross a syllable boundary the rule only applies if the first syllable is open (e.g., [kri…ç´n] ‘craw

l’, [ra•ux´n]
‘sm

oke’); if the first syllable is closed the second syllable has to begin w
ith a palatal fricative (e.g., [hOrç´n]

‘listen’).

R
egressive

nasal assim
ilation in G

erm
an is obligatory w

ithin syllables. A
velar stop specifies the place for a nasal

preceding it (e.g., [baNk] ‘bank’).

D
o people process violations of different types of assim

ilation differently?
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igure 1: M
ean reaction tim

es for progressive fricative assim
ilation,

m
onosyllabic

F
igure 2: M

ean reaction tim
es for progressive fricative assim

ilation,
bisyllabic

F
igure 3: M

ean reaction tim
es for regressive nasal  assim

ilation,
m

onosyllabic

nt studies have show
n that violation of obligatory

e 
of 

articulation 
or 

voicing 
assim

ilation 
m

akes
em

e 
detection 

m
ore 

difficult 
[1,2,3]. 

T
he 

first
rim

ent w
as designed to replicate this effect w

ith the
m

an fricative assim
ilation rule.

 
earlier 

experim
ents 

tested 
assim

ilation 
across

able boundaries. Is the discrepancy w
ith the earlier

lts due to the assim
ilation applying w

ithin syllables?

ogressive fricative assim
ilation, bisyllabic

 sam
e assim

ilation rule w
as investigated again, this

across a syllable boundary. T
he rule only applies

s a syllable boundary if the first syllable ends in a
. If the first syllable ends in a consonant, the second
le has to begin w

ith the palatal fricative [ç].
urteen 

bisyllabic 
G

erm
an 

nonw
ords 

w
ere 

correct
ations in standard G

erm
an (e.g., [blu…x´n]), fourteen

ords contained a violation of the G
erm

an fricative
ilation rule (e.g., [blInx´n]). Tw

enty four listeners had
ect the target fricative [x].

C
onclusion

P
eople 

process 
violations 

of 
different 

types 
o

assim
ilation differently.

V
iolation of a G

erm
an progressive

assim
ilation rul

speeded up detection of the violated phonem
e, w

ithi
and across syllable boundaries.
V

iolation of a G
erm

an regressive
assim

ilation rul
slow

ed dow
n detection of the violated phonem

e.

V
iolation of assim

ilation rules does not necessaril
m

ake processing m
ore difficult.

T
he earlier experim

ents tested regressive assim
ilatio

rules. Is the difference w
ith the earlier results due to th

G
erm

an fricative assilm
ilation being progressive?


