
W
o
rk

sh
o
p
,L

eip
zig

U
n
iversity

2
3
.1

1
.
2
0
0
9

M
o
rp

h
o
lo

g
ical

R
efl

exes
o
f
L
o
n
g
­D

istan
ce

D
ep

en
d
en

cies

D
o

es
C

h
a

in
H

y
b

rid
iza

tio
n

in
Irish

S
u

p
p

o
rt

M
ovem

en
t­B

a
sed

A
p

p
ro

a
ch

es
to

L
o

n
g

­D
ista

n
ce

D
ep

en
d

en
cies?

(a
self

tu
to

rial)
F
abian

H
eck,

A
nke

A
ssm

ann,
Johannes

H
ein,

S
tefan

K
eine,

G
ereon

M
üller

&
P
atrick

S
chulz

1
.

In
tro

d
u

ctio
n

A
im

o
f
th

e
ta

lk:
D

iscu
ss

H
u
y
b
reg

ts’s
(2

0
0
9
)
claim

th
at

h
y
b
rid

A
­b

ar
ch

ain
s

in
Irish

favo
r
d
eriva­

tio
n
al

th
eo

ries
o
f
sy

n
tax

over
rep

resen
tatio

n
al.

C
o
n
clu

sio
n
s
to

b
e

rea
ch

ed
:

•
In

p
rin

cip
le,b

o
th

d
erivatio

n
al

an
d

rep
resen

tatio
n
al

th
eo

ries
can

acco
u
n
t
fo

r
h
y
b
rid

ch
ain

s.
N

o
arg

u
m

en
t
in

favo
r
o
f
o
n
e

o
r
th

e
o
th

er
ty

p
e

o
f
th

eo
ry

can
b
e

m
ad

e
o
n

th
e

b
asis

o
f
th

is
p
h
en

o
m

en
o
n
.

•
Issu

es
to

b
e

g
rap

p
led

w
ith

(p
u
n
ctu

ated
v
s.

u
n
ifo

rm
p
ath

s,
d
o
u
b
le­fl

ick
ch

ain
s)

are
(o

ften
)
o
rth

o
g
o
n
alto

th
e
d
erivatio

n
al­rep

resen
tatio

n
ld

ich
o
to

m
y.

1
.1

.
Irish

A
­B

a
r

C
h

a
in

s

(1
)

T
h
ree

typ
es

o
f
co

m
p
lem

en
tizers

a.
aN

(A
­b

ar,
resu

m
p
tio

n
)

b.
aL

(A
­b

ar,
m

ovem
en

t)
c.

g
o

(d
eclarative)

(2
)

U
n
ifo

rm
ch

a
in

s

a.
[
C
P
aL

...
[
C
P

aL
...

t
]]

b.
[
C
P
aN

...
[
C
P

aN
...

p
ro

]]
c.

[
C
P
g
o

...
[
C
P
g
o

...
]]

(3
)

a.
anth

e
tain

m
n
am

e
aaL

h
in

n
d
ead

h
w

as.to
ld

d
ú
in

n
to

.u
s

aaL
b
h
í

w
as

aro
n

anth
e

áit
p
lace

“th
e

n
am

e
th

at
w

e
w

ere
to

ld
w

as
o
n

th
e

p
lace”

b.
anth

e
b
h
ean

w
o
m

an
aaN

raib
h

w
as

m
é

I
agh
o
p
e

sú
il

p
ro

g
aaN

b
h
faig

h
in

n
g
et.C

O
N

D

u
aith

i
fro

m
.h

er
éit

“th
e

w
o
m

an
th

at
I
w

as
h
o
p
in

g
th

at
I
w

o
u
ld

g
et

it
fro

m
h
er”

1

c.
D

ú
irt

said
m

é
I

[
C
P

g
u
­r

g
o
­P

A
S
T

sh
íl

th
o
u
g
h
t
m

é
I

[
C
P

g
o

g
o

m
ead

h
w

o
u
ld

.b
e

séh
e

an
n

th
ere

]]

“I
said

th
at

I
th

o
u
g
h
t
th

at
h
e

w
o
u
ld

b
e

th
ere.”

(4
)

H
yb

rid
ch

a
in

s

a.
[
C
P
aN

...
[
C
P

aL
...

t
]]

(P
attern

1
)

b.
[
C
P
aL

...
[
C
P

aN
...

p
ro

]]
(P

attern
2
)

c.
[
C
P
aN

...
[
C
P

g
o

...
p
ro

]]

(5
)

a.
ru

d
th

in
g

aaN
raib

h
w

as
co

in
n
e

ex
p
ectatio

n
aig

e
at.h

im
aaL

ch
o
im

h
lío

n
fad

h
fu

lfi
ll.C

O
N

D

anth
e

aim
sir

tim
e

“so
m

eth
in

g
th

at
h
e

ex
p
ected

tim
e

w
o
u
ld

co
n
fi
rm

”
b.

ao
n

any
d
u
in

e
p
erso

n
aaL

ch
eap

th
o
u
g
h
t
séh
e

aaN
raib

h
w

as
ru

ain
n
e

scrap
to

b
ac

to
b
acco

aig
e

at.h
im

“any
o
n
e

th
at

h
e

th
o
u
g
h
t
h
ad

a
scrap

o
f
to

b
acco

”
c.

ach
an

every
ru

d
th

in
g

aaN
rab

h
w

as
d
ó
ch

as
h
o
p
e

aca
at.th

em
g

o
g
o

d
tio

cfad
h

co
m

e.C
O

N
D

séit
“every

th
in

g
th

at
th

ey
h
o
p
ed

(th
at

it)
w

o
u
ld

co
m

e”

1
.2

.
H

u
y

b
reg

t’s
C

la
im

H
u
yb

reg
ts

(2
0
0
9
):

H
y
b
rid

ch
ain

s
in

Irish
(P

attern
1

an
d

2
;
(4

­a,b
))

receive
an

an
aly

sis
in

a
d
eriva­

tio
n
al

th
eo

ry
(su

ch
as

th
e

M
P
)
bu

t
th

ey
can

h
ard

ly
b
e

acco
u
n
ted

fo
r
in

sy
n
tactic

th
eo

ries
th

at
are

rep
resen

tatio
n
al

(su
ch

as
L
F
G

o
r
H

P
S
G

).

2
.

H
y

b
rid

C
h

a
in

s
in

M
P

A
n
a
lysis:

M
cC

lo
skey

’s
(2

0
0
2
)
th

eo
ry,w

h
ich

is
b
ased

o
n

C
h
o
m

sky
(2

0
0
0
;
2
0
0
1
).

(6
)

F
ea

tu
ra

l
m

a
ke­u

p
o
f
C

in
Irish

a.
g
o
↔

C
[Ø

]
b.

aN
↔

C
[E

P
P]

c.
aL
↔

C
[E

P
P,O

P]

A
ssu

m
p
tio

n
/co

n
seq

u
en

ce:
•

B
o
th

w
h
­p

h
rases

(‘o
p
erato

rs’)
an

d
resu

m
p
tive

p
ro

n
o
u
n
s
are

p
ro

n
o
u
n
s:

p
ro

.
•

O
n
e

an
d

th
e

sam
e

p
ro

can
serve

b
o
th

as
an

o
p
erato

r
an

d
as

a
resu

m
p
tive

p
ro

n
o
u
n

w
ith

in
a

d
erivatio

n
.
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(7
)

[
C
P

aL
...

[
C
P

aN
...

p
ro

]]

�
[
C
P
C

...
p
ro

]
→

M
erg

e(O
P
)

�
[
C
P
O

P
i
aN

...
p
ro

i
]
→

...

�
[
C
P
O

P
i
aL

...
[
C
P
ti

aN
...

p
ro

i
]]
→

M
ove(O

P
)

C
o
m

m
en

ts:
�
→

�
:

M
erg

e
in

tro
d
u
ces

O
P

in
S
p
ecC

o
f
th

e
low

er
C
P,

w
h
ich

b
in

d
s
a

resu
m

p
­

tive
p
ro

n
o
u
n
.
M

erg
e

is
trig

g
ered

b
y

b
are

[E
P
P]

o
n

th
e
low

er
C

(sig
n
alled

b
y

aN
).

�
→

�
:

T
h
e

sam
e

O
P

u
n
d
erg

o
es

m
ovem

en
t,

trig
g
ered

b
y

an
A

g
ree­relatio

n
b
e­

tw
een

O
P

an
d

[O
P]

o
n

th
e

h
ig

h
er

C
,
at

th
e

sam
e

tim
e

satisfy
in

g
[E

P
P]

o
n

th
e

h
ig

h
er

C
(co

o
cu

rren
ce

o
f
[O

P]
an

d
[E

P
P]

o
n

C
b
ein

g
sig

n
alled

b
y

aL
).

(8
)

[
C
P

aN
...

[
C
P

aL
...

t
]]

�
[
C
P
C

...
O

P
i
]
→

M
ove(O

P
)

�
[
C
P
O

P
i
aL

...
ti

]
→

...

�
[
C
P
C

...
[
C
P
O

P
i
aL

...
ti

]]
→

M
erg

e(O
P
)

�
[
C
P
O

P
i
aN

...
[
C
P
O

P
i
aL

...
ti

]]

C
o
m

m
en

ts:
�
→

�
:

M
ove

o
f
O

P
in

th
e
low

er
C
P

(leav
in

g
a
trace)

is
trig

g
ered

b
y

th
e
low

er
C
­

h
ead

,
w

h
ich

b
ears

b
o
th

[O
P]

an
d

[E
P
P].

(E
x
tern

al)
M

erg
e

o
f
O

P
is

b
an

n
ed

p
resu

m
ab

ly
b
ecau

se
(a)

b
o
th

[O
P]

an
d

[E
P
P]

m
u
st

b
e

elim
in

ated
in

o
n
e

sw
o
o
p

an
d

(b
)
b
ecau

se
A

g
ree

b
etw

een
[O

P]
o
n

C
an

d
O

P
req

u
ires

th
at

C
c­co

m
m

an
d

O
P.

�
→

�
:

M
erg

e
in

tro
d
u
ces

an
o
th

er
O

P
in

th
e

h
ig

h
er

C
P

(trig
g
ered

b
y

[E
P
P]

o
n

th
at

C
­h

ead
).

(M
ovem

en
t

o
f

th
e

low
er

O
P

is
b
an

n
ed

b
y

M
erg

e­b
efo

re­
M

ove).
T
h
e

h
ig

h
er

O
P

can
b
in

d
th

e
low

er
o
n
e

sin
ce

O
P

is
a

p
ro

n
o
u
n

(ju
st

like
any

resu
m

p
tive).

P
u
n
ctu

a
ted

vs.
u
n
ifo

rm
p
a
th

s:
•

T
h
e

p
ath

s
are

p
u
n
ctu

ated
(in

term
ed

iate
sto

p
s

in
d
istin

g
u
ish

ed
p
o
sitio

n
s

o
n
ly

;
see

A
b
els

an
d

B
en

tzen
(2

0
0
7
)),

n
o
t
u
n
ifo

rm
(in

term
ed

iate
sto

p
in

ev
­

ery
S
p
ecX

).
•

If
th

e
p
ath

s
w

ere
u
n
ifo

rm
,
th

en
an

o
p
erato

r
co

u
ld

b
e

m
erg

ed
in

a
n
y

S
p
ecX

o
u
tsid

e
an

islan
d
,b

in
d
in

g
a

resu
m

p
tive

p
ro

n
o
u
n

in
sid

e
th

e
islan

d
.

•
In

th
e
n
ex

t
step

,th
e

o
p
erato

r
co

u
ld

m
ove

u
p

(ag
ain

sto
p
p
in

g
at

every
p
h
rase

b
o
u
n
d
ary

)
u
n
til

it
reach

es
th

e
n
ex

t
h
ig

h
er

S
p
ecC

­p
o
sitio

n
.

•
T
h
is

g
en

erates
a
L

rig
h
t
ab

ove
th

e
islan

d
.
E
m

p
irically,o

n
ly

a
N

is
p
o
ssib

le.
•

(Iro
n
ically,M

cC
lo

skey
’s

an
aly

sis
is

in
co

m
p
atib

le
w

ith
v
P
­p

h
ases.)

3

3
.

H
P

S
G

3
.1

.
M

ovem
en

t
in

H
P

S
G

In
a

n
u
tsh

ell:
•

M
ovem

en
t
is

a
d
ep

en
d
en

cy
b
etw

een
a

g
ap

an
d

its
fi
ller,

m
ed

iated
th

ro
u
g
h

S
L
A

S
H
­featu

res
alo

n
g

th
e

p
ath

.
S
L
A

S
H
­featu

res
are

in
tro

d
u
ced

b
y

lex
ical

traces.
T
h
is

is
th

e
startin

g
p
o
in

t
fo

r
m

ovem
en

t,see
(9

).
•

A
S
L
A

S
H

featu
re

th
at

is
in

tro
d
u
ced

b
y

a
trace

is
“p

erco
lated

”
fu

rth
er

u
p

th
e

tree
b
y

th
e

S
la

sh
P
rin

cip
le

in
(1

0
).

•
P
erco

latio
n

sto
p
s
w

h
en

th
e

resp
ective

fi
ller

co
m

b
in

es
w

ith
a

h
ead

th
at

b
ears

a
co

rresp
o
n
d
in

g
S
L
A

S
H

featu
re

(1
1
).

T
o

g
u
aran

tee
th

at
th

ere
m

u
stb

e
a
fi
ller

(1
2
)
co

n
strain

s
th

e
to

p
m

o
st

n
o
d
e

o
f
a

sen
ten

ce.

(9
)

tra
ce
⇒



L
O

C
1

S
L
A

S
H

�
1

�

R
E
S
U

M
P

{
}



(1
0
)

S
la

sh
P
rin

cip
le

�
S
L
A

S
H

1
⊕

...⊕
n

�→
�
S
L
A

S
H

1

�... �
S
L
A

S
H

n

�

(1
1
)

H
ea

d
F
iller

R
u
le


en

d

S
L
A

S
H

�� →
1


p
h
ra

se

S
L
A

S
H

�� 
H



p
h
ra

se

F
O

R
M

F
IN

S
P
R

��

S
L
A

S
H

�
1

� 

(1
2
)

W
ell­fo

rm
ed

R
o
o
t



p
h
ra

se

S
Y

N



H
E
A

D


verb

F
O

R
M

F
IN



S
P
R

��

C
O

M
P
S

��

S
L
A

S
H

��

 
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(1
3
)

S
�
S
L
A

S
H
{
} �

N
P


L
O

C
1

S
L
A

S
H

{
} 

K
im

S
�

S
L
A

S
H
�

1

� �

N
P

w
e

V
P

�

S
L
A

S
H
�

1

� �

V

k
n
ow

S
�

S
L
A

S
H
�

1

� �

N
P

D
an

a

V
P

�

S
L
A

S
H
�

1

� �

V

h
ates

N
P


L
O

C
1

S
L
A

S
H

�
1

� 

t
A
ltern

a
tive:

S
L
A

S
H

featu
res

are
in

tro
d
u
ced

b
y

lex
ical

h
ead

s
v
ia

th
e

ru
le

in
(1

4
)
an

d
p
erco

lated
b
y

th
e

S
L
A

S
H

In
h
eritan

ce
P
rin

cip
le

in
(1

5
).

(1
4
)

S
la

sh
­A

m
a
lg

a
m

a
tio

n
(B

o
u
m

a
et

a
l.

(2
0
0
1
,2

0
))

w
o
rd
⇒



L
O

C


C

A
T


D

E
P
S

�
�
S
L
A

S
H

1

�,
..., �

S
L
A

S
H

n

� �

B
IN

D
0

 

S
L
A

S
H

�
1
∪

...∪
n

�
­

0



5

(1
5
)

S
la

sh
In

h
erita

n
ce

(B
o
u
m

a
et

a
l.

(2
0
0
1
,2

0
)):

h
d
­va

l­p
h
⇒


S
L
A

S
H

1

H
D
­D

T
R

�
S
L
A

S
H

1

� 

(1
6
)

S
�
S
L
A

S
H
{
} �

N
P


L
O

C
1

S
L
A

S
H
{
}



K
im

S
�

S
L
A

S
H
�

1

� �

N
P

w
e

V
P

�

S
L
A

S
H
�

1

� �

V



D
E
P
S

�


L
O

C
N

P

S
L
A

S
H

{
}

, 
L
O

C
S

S
L
A

S
H

�
1

�  �

B
IN

D
{}

S
L
A

S
H

�
1

�



k
n
ow

S
�

S
L
A

S
H
�

1

� �

N
P

D
an

a

V
�

S
L
A

S
H
�

1
N

P
� �

h
ates

R
esu

m
p
tio

n
(V

a
illette

(2
0
0
2
)):

T
h
e

d
ep

en
d
en

cy
b
etw

een
a

resu
m

p
tive

p
ro

n
o
u
n

an
d

its
an

teced
en

t
is

estab
lish

ed
b
y

a
R

E
S
U

M
P

featu
re,

in
tro

d
u
ced

b
y

th
e

p
ro

n
o
u
n

(1
7
).

R
E
S
U

M
P

b
eh

aves
ju

st
like

S
L
A

S
H

w
ith

resp
ect

to
p
erco

latio
n

an
d

b
in

d
in

g
.

6



(1
7
)

resu
m

p
tive

p
ro

n
o
u
n
⇒



L
O

C
1

S
L
A

S
H

{
}

R
E
S
U

M
P

�
1

� 

H
ea

d
­fi

ller
gen

era
lized

:
T
h
e

H
ead

­F
iller

P
h
rase

R
u
les

in
(1

8
)
en

su
re

th
at

th
e

S
L
A

S
H

valu
e

o
r
th

e
R

E
S
U

M
P

valu
e

o
f
th

e
h
ead

d
au

g
h
ter

th
at

co
rresp

o
n
d
s

to
th

e
lo

cal
valu

e
o
f
th

e
fi
ller

can
b
e

d
eleted

.

(1
8
)

H
ea

d
­F

iller
P
h
ra

se
R
u
les

a.
S
L
A

S
H

R
u
le

h
d
­fi

ller­p
h
r
⇒



S
L
A

S
H

2
�

3

R
E
S
U

M
P

4
�

5

H
D
­D

T
R


S
L
A

S
H

2
�
�

1

�

R
E
S
U

M
P

4



N
O

N
­H

D
­D

T
R

S

�


L
O

C
1

S
L
A

S
H

3

R
E
S
U

M
P

5

 �



b.
R

E
S
U

M
P

R
u
le

h
d
­fi

ller­p
h
r
⇒



S
L
A

S
H

2
�

3

R
E
S
U

M
P

4
�

5

H
D
­D

T
R


S
L
A

S
H

2

R
E
S
U

M
P

4
�
�

1

� 

N
O

N
­H

D
­D

T
R

S

�


L
O

C
1

S
L
A

S
H

3

R
E
S
U

M
P

5

 �



7

3
.2

.
M

o
rp

h
o

lo
g

ica
l

R
efl

ex
es

in
H

P
S

G

C
ru

cia
l
p
o
in

t:
T
h
e

S
L
A

S
H

featu
re

is
p
resen

t
o
n

all
in

term
ed

iate
n
o
d
es

o
n

th
e

p
ath

o
f

a
u
n
­

b
o
u
n
d
ed

d
ep

en
d
en

cy.

Id
ea

:•
D

ifferen
t
m

o
rp

h
o
lo

g
ical

fo
rm

s
o
f
C
s
co

rresp
o
n
d

to
d
ifferen

t
lex

ical
en

tries.
•

C
s

th
at

o
ccu

r
w

h
en

th
ere

is
m

ovem
en

t
co

m
b
in

e
w

ith
p
h
rases

th
at

h
ave

a
n
o
n
­em

p
ty

S
L
A

S
H

featu
re

list.
•

C
s

th
at

o
ccu

r
w

h
en

th
ere

is
resu

m
p
tio

n
co

m
b
in

e
w

ith
X

P
s

w
ith

an
n
o
n
­

em
p
ty

R
E
S
U

M
P

featu
re

list.

(1
9
)

a.
lexica

l
en

try
o
f

aL

�

aL
, 

S
Y

N
�
H

E
A

D
C
�

A
R

G
­S

T

�
V

P
�
S
L
A

S
H

n
eset � �

 �

b.
lexica

l
en

try
o
f

aN

�

aN
, 

S
Y

N
�
H

E
A

D
C
�

A
R

G
­S

T

�
V

P


S
L
A

S
H

eset

R
E
S
U

M
P

n
eset  �

 �

c.
lexica

l
en

try
o
f

g
o

�

g
o
, 

S
Y

N
�
H

E
A

D
C
�

A
R

G
­S

T

�
V

P
�
S
L
A

S
H

eset � �

 �

8



3
.3

.
H

y
b

rid
C

h
a

in
s

in
H

P
S

G

(2
0
)

P
a
ttern

1
:
[
C
P

aN
...

[
C
P

aL
...

t
]]

ru
d

th
in

g
aaN

raib
h

w
as

d
ó
ch

as
h
o
p
e

láid
ir

stro
n
g

ag
am

at­m
e

aaL
b
h
í

w
as

fío
r

tru
e

(2
1
)

C
P

�
S
L

A
S
H

{}

R
E

S
U

M
P

{} �

N
P



L
O

C
1

S
L

A
S
H

{
}

R
E

S
U

M
P
{
} 

ru
d

C
P


S
L

A
S
H

{}

R
E

S
U

M
P

�
1

� 

CaN

V
P


S
L

A
S
H

{
}

R
E

S
U

M
P

�
1

�



V

raib
h

d
ó
ch

as

láid
ir

ag
am

C
P


S
L

A
S
H

{}

R
E

S
U

M
P

�
1

�



N
P



L
O

C
1

S
L

A
S
H

{}

R
E

S
U

M
P

�
1

� 

r
e
s

C
P


S
L

A
S
H

�
1

�

R
E

S
U

M
P

{}



CaL

V
P


S
L

A
S
H

�
1

�

R
E

S
U

M
P

{}



N
P



L
O

C
1

S
L

A
S
H

�
1

�

R
E

S
U

M
P
{
}



t

V

b
h
í
fío

r

9

(2
2
)

P
a
ttern

2
:
[
C
P

aL
...

[
C
P

aN
...

p
ro

]]

anth
e

d
o
ras

d
o
o
r

aaL
m

h
easan

n
th

in
k

sib
h

y
o
u

aaN
b
h
fu

il
is

anth
e

eo
ch

air
key

an
n

in
.it

(2
3
)

C
P

�
S
L

A
S
H

{
}

R
E

S
U

M
P
{
} �

N
P



L
O

C
1

S
L

A
S
H

{
}

R
E

S
U

M
P
{
} 

an
d
o
ras

C
P


S
L

A
S
H

�
1

�

R
E

S
U

M
P
{
}



CaL

V
P


S
L

A
S
H

�
1

�

R
E

S
U

M
P
{
}



V

m
h
easan

n

sib
h

C
P


S
L

A
S
H

�
1

�

R
E

S
U

M
P
{
}



N
P



L
O

C
1

S
L

A
S
H

�
1

�

R
E

S
U

M
P

{}



t

C
P


S
L

A
S
H

{}

R
E

S
U

M
P

�
1

� 

CaN

V
P


S
L

A
S
H

{
}

R
E

S
U

M
P

�
1

�



V

b
h
fu

il

an
eo

ch
air

N
P



L
O

C
1

S
L

A
S
H

{
}

R
E

S
U

M
P

�
1

�



an
n

1
0



C
o
n
clu

sio
n
:

•
L
o
n
g
­d

istan
ce

d
ep

en
d
en

cies
are

m
o
d
elled

b
y

p
erco

latin
g

tw
o

ty
p
es

o
f
fea­

tu
res:

S
L
A

S
H

an
d

R
E
S
U

M
P.

•
H

y
b
rid

ch
ain

s
are

co
m

p
o
sed

o
f
tw

o
(o

r
m

o
re)

ad
jacen

t
d
ep

en
d
en

cies
o
f
a

d
ifferen

t
ty

p
e.

•
T
h
e

p
ath

s
invo

lved
are

p
u
n
ctu

ated
(n

o
t

u
n
ifo

rm
)

in
th

e
sen

se
th

at
th

e
ch

an
g
e

fro
m

o
n
e

featu
re

to
an

o
th

er
is

o
n
ly

p
o
ssib

le
in

d
esig

n
ated

p
o
sitio

n
s.

A
n

a
ltern

a
tive:

A
sh

ift
in

ch
ain

­ty
p
e

co
u
ld

(in
p
rin

cip
le)

also
b
e

b
ro

u
g
h
t
ab

o
u
t

b
y

m
o
d
ify

in
g

B
o
u
m

a
et

al.’s
(2

0
0
1
))

m
ech

an
ism

o
f
S
la

sh
­A

m
a
lg

a
m

a
tio

n
(2

5
).

(2
4
)

Tw
o

typ
es

o
f

S
L
A

S
H

fea
tu

res

a.
S
L
A

S
H

n
R

E
S
U

M

b.
S
L
A

S
H

n
M

O
V

E

(2
5
)

S
la

sh
­A

m
a
lg

a
m

a
tio

n

a.

w
o
rd
⇒



L
O

C


C

A
T


D

E
P
S

�
�
S
L
A

S
H

1
α

�,..., �
S
L
A

S
H

n

� �

B
IN

D
0

 

S
L
A

S
H

�
1

β
∪

...∪
n

�−
0



b.
α
,β

∈
{
R

E
S
U

M
,

M
O

V
E
}

P
ro

b
lem

:
•

T
h
is

tim
e,th

e
p
ath

s
invo

lved
are

u
n
ifo

rm
:
E
very

h
ead

m
ay

sw
itch

b
etw

een
n

R
E

S
U

M
an

d
n

M
O

V
E .

•
A

s
b
efo

re,
a

d
erivatio

n
m

ay
cro

ss
an

islan
d

b
o
u
n
d
ary

v
ia

n
R

E
S
U

M
,
sw

itch
to

n
M

O
V

E
im

m
ed

iately
afterw

ard
s.

•
A

s
m

en
tio

n
ed

at
th

e
en

d
o
f
sectio

n
2
.,

su
ch

a
d
erivatio

n
g
en

erates
a
L

in
th

e
C
­P

o
sitio

n
im

m
ed

iately
ab

ove
th

e
islan

d
,w

h
ich

is
th

e
w

ro
n
g

resu
lt.

4
.

L
F

G

4
.1

.
M

ovem
en

t
in

L
F

G

F
­stru

ctu
re

a
n
d

c­stru
ctu

re:
L
F
G

d
istin

g
u
ish

es
b
etw

een
c(o

n
stitu

en
t)­stru

ctu
re

an
d

f(u
n
ctio

n
al)­stru

ctu
re.

C
­

stru
ctu

res
are

fam
iliar

co
n
stitu

en
t
trees.

F
­stru

ctu
res

in
d
icate

th
e

g
ram

m
atical

fu
n
ctio

n
s
o
f
all

n
o
d
es

an
d

d
ep

en
d
en

cies
b
etw

een
th

em
.

1
1

(2
6
)

C
h
ris

likes
M

a
ry.

V
P

�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�

N
P

V
’

�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�

N
V

N
P

C
h
ris

likes
N

M
a
ry



P
R

E
D

‘L
IK

E
�
S
U

B
J,O

B
J�’

S
U

B
J

�
P
R

E
D

‘C
H

R
IS’

�

O
B

J
�
P
R

E
D

‘M
A

R
Y
’ �



M
ovem

en
t:

M
ovem

en
t
d
ep

en
d
en

cies
are

in
d
icated

as
id

en
tity

b
etw

een
tw

o
p
o
sitio

n
.

F
o
r
th

e
p
resen

t
p
u
rp

o
ses,th

e
to

p
­m

em
b
er

is
alw

ay
s
a

F
O

C
U

S
p
o
sitio

n
.

(2
7
)

W
h
o

d
o

yo
u

like?

C
P

�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�

N
P

C
’

�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�

N
C

IP

�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�

w
h
o

d
o

N
P

I’

�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�

N
I

V
P

yo
u

Vlike



F
O

C
U

S
�
P
R

E
D

‘W
H

O
’ �

P
R

E
D

‘L
IK

E
�
S
U

B
J,O

B
J�’

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

O
B

J



1
2



(2
8
)

W
h
a
t
d
o

yo
u

th
in

k
C
h
ris

b
o
u
g
h
t?



F
O

C
U

S
�
P
R

E
D

‘W
H

A
T
’ �

P
R

E
D

‘T
H

IN
K
�
S
U

B
J,O

B
J�’

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

C
O

M
P



P
R

E
D

‘B
U

Y
�
S
U

B
J,O

B
J�’

S
U

B
J

�
P
R

E
D

‘C
H

R
IS’ �

O
B

J

 

W
h
­m

ovem
en

t:
T
h
ere

is
a

d
ep

en
d
en

cy
b
etw

een
F
O

C
U

S
an

d
so

m
e

G
F

(S
U

B
J,

O
B

J,
O

B
L
,
...)

th
at

sp
an

s
an

arb
itrary

n
u
m

b
er

o
f
co

m
p
lem

en
ts

(‘C
O

M
P’).

(2
9
)

C
P

−
→



X
P

(↑
F
O

C
U

S
)

=
↓

(↑
F
O

C
U

S
)

=
(↑

C
O

M
P

�
G

F)



�
C
’

↑
=
↓

�

L
egen

d
:

↓
:

th
e

p
resen

t
n
o
d
e

↑
:

th
e

p
resen

t
n
o
d
e’s

m
o
th

er
G

F:
{
S
U

B
J,

O
B

J,
O

B
L
,
...}

(↑
F
O

C
U

S
)

=
↓
:

th
e

p
resen

t
co

n
stitu

tes
th

e
F
O

C
U

S
fu

n
ctio

n
o
f
its

m
o
th

er
(=

th
e

C
P
)

R
em

a
rks:

•
cru

cia
l

p
a

rt:
‘(↑

F
O

C
U

S
)

=
(
C

O
M

P
�

G
F)’

⇒
T
h
e

F
O

C
U

S
elem

en
t
o
f
th

e
C
P

(=
th

e
m

oved
item

)
is

id
en

tical
w

ith
so

m
e­

th
in

g
th

at
can

b
e

reach
ed

fro
m

C
P

b
y

a
p
ath

th
at

co
n
fo

rm
s
to

th
e

fo
llow

in
g

restrictio
n
:
A
n

a
rb

itra
ry

n
u
m

b
er

o
f

C
O

M
P’s

(in
clu

d
in

g
zero

),
fo

llo
w
ed

b
y

a
G

F.
•

(2
7
):

(↑
F
O

C
U

S
)

=
(↑

O
B

J)
•

(2
8
):

(↑
F
O

C
U

S
)

=
(↑

C
O

M
P

O
B

J)

(3
0
)

E
xten

d
ed

C
o
h
eren

ce
C
o
n
d
itio

n
D

alry
m

p
le

(2
0
0
1
,3

9
0
)

F
O

C
U

S
an

d
T
O

P
IC

m
u
st

b
e

lin
ked

to
th

e
sem

an
tic

p
red

icate
arg

u
m

en
t

stru
ctu

re
o
f
th

e
sen

ten
ce

in
w

h
ich

th
ey

o
ccu

r,eith
er

b
y

fu
n
ctio

n
ally

o
r
b
y

an
ap

h
o
rically

b
in

d
in

g
an

arg
u
m

en
t.

N
o
te:

A
ll

p
o
ssib

le
d
ep

en
d
en

cy
p
ath

s
n
eed

to
b
e

stip
u
lated

v
ia

a
reg

u
lar

ex
p
ressio

n
.

If
n
o
th

in
g

is
said

,n
o

d
ep

en
d
en

cies
are

availab
le.

1
3

4
.2

.
M

o
rp

h
o

lo
g

ica
l

R
efl

ex
es

in
L

F
G

(3
1
)

Irish

a.
C
reid

im
I­b

elieve
g

u
­r

g
o
­P

A
S
T

in
is

tell
séh
e

b
réag

lie
“I

b
elieve

th
at

h
e

to
ld

a
lie.”

b.


P
R

E
D

‘B
E
L
IE

V
E
�
S
U

B
J,C

O
M

P�’

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

C
O

M
P



P
R

E
D

‘T
E
L
L
�
S
U

B
J,O

B
J�’

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

O
B

J
�
P
R

E
D

‘L
IE

’ �

 

(3
2
)

a.
anth

e
fh

ilío
ch

t
p
o
etry

aaL
ch

u
m

co
m

p
o
sed

sísh
e

“th
e

p
o
etry

th
at

sh
e

co
m

p
o
sed

”

b.


T
O

P
IC


P
R

E
D

‘P
O

E
T
R
Y
’

S
P
E
C

�
P
R

E
D

‘T
H

E
’ � 

P
R

E
D

‘C
O

M
P
O

S
E
�
S
U

B
J,O

B
J�’

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

O
B

J

L
D

D
+



(3
3
)

a.
cu

id
so

m
e

d
en

o
f­th

e
fh

ilío
ch

t
p
o
etry

aaL
ch

u
alaís

h
eard

agb
y

d
o

y
o
u
r
sh

ean
m

h
áth

air
g
ran

d
m

o
th

er

á
rá

b
ein

g
­said

aaL
ch

eap
co

m
p
o
sed

anth
e

sag
art

p
riest

ú
dD
E
M

O
N

“so
m

e
o
f

th
e

p
o
etry

th
at

y
o
u

h
eard

y
o
u
r

g
ran

d
m

o
th

er
say

in
g

th
at

th
at

p
riest

co
m

p
o
sed

”

1
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b.


T
O

P
IC


P
R

E
D

‘P
O

E
T
R
Y
’

S
P
E
C

�
P
R

E
D

‘S
O

M
E
’ � 

P
R

E
D

‘H
E
A

R
�
S
U

B
J,C

O
M

P�’

L
D

D
+

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

C
O

M
P



P
R

E
D

‘S
A

Y
�
S
U

B
J,C

O
M

P�’

L
D

D
+

S
U

B
J

�
P
R

E
D

‘Y
O

U
R

G
R

A
N

D
M

O
T
H

E
R
’
�

C
O

M
P



P
R

E
D

‘C
O

M
P
O

S
E
�
S
U

B
J,O

B
J�’

L
D

D
+

S
U

B
J

�
P
R

E
D

‘T
H

E
P
R

IE
S
T
’ �

O
B

J



 

(3
4
)

(↑
T
O

P
IC

)
=

(↑
C

O
M

P
�

G
F

(←
L
D

D
)

=
+

(←
L
D

D
)

=
+

)

L
egen

d
:

(←
L
D

D
):

th
e

L
D

D
valu

e
o
f
th

e
m

o
th

er
n
o
d
e

(3
5
)

T
h
e
f­stru

ctu
re

fo
r
an

u
tteran

ce
is

th
e
m

in
im

a
lso

lu
tio

n
satisfy

in
g

th
e
co

n
­

strain
ts

in
tro

d
u
ced

b
y

th
e

w
o
rd

s
an

d
p
h
rase

stru
ctu

re
o
f

th
e

u
tteran

ce.
D

alry
m

p
le

(2
0
0
1
,1

0
1
)

(3
6
)

L
exica

l
co

n
stra

in
ts:

a
L

:
(↑

L
D

D
)

g
o

:
¬

(↑
L
D

D
)

C
o
m

p
a
riso

n
w
ith

H
P
S
G

:
•

In
H

P
S
G

,
every

n
o
d
e

th
at

lies
in

th
e

ran
g
e

o
f
a

d
ep

en
d
en

cy
is

m
arked

(i.e.
it

b
ears

a
S
L
A

S
H

featu
re).

•
In

L
F
G

,
th

e
m

ovem
en

t
alg

o
rith

m
itself

d
o
es

n
o
t
g
ive

rise
to

tw
o

d
istin

­
g
u
ish

ab
le

so
rts

o
f

C
O

M
P’s.

T
h
u
s,

L
D

D
m

u
st

b
e

stip
u
lated

o
n

to
p

o
f

th
e

d
ep

en
d
en

cy.
Its

so
le

fu
n
ctio

n
is

to
cap

tu
re

m
o
rp

h
o
lo

g
ical

m
ark

in
g
.

•
In

th
is

resp
ect,

th
e

H
P
S
G

acco
u
n
t
th

u
s
ap

p
ears

m
o
re

n
atu

ral.

1
5

4
.3

.
H

y
b

rid
C

h
a

in
s

in
L

F
G

(3
7
)

E
xten

d
ed

C
o
h
eren

ce
C
o
n
d
itio

n
F
O

C
U

S
an

d
T
O

P
IC

m
u
st

b
e

lin
ked

to
th

e
sem

an
tic

p
red

icate
arg

u
m

en
t

stru
ctu

re
o
f
th

e
sen

ten
ce

in
w

h
ich

th
ey

o
ccu

r,eith
er

b
y

fu
n
ctio

n
ally

o
r
b
y

an
ap

h
o
rically

b
in

d
in

g
an

arg
u
m

en
t.

N
o
te:

(3
7
)
is

a
w

ell­fo
rm

ed
n
ess

co
n
strain

t
o
n

f­stru
ctu

re,
n
o
t
o
n

m
ovem

en
t
p
ath

s.
T
h
u
s

sin
g
le

m
ovem

en
t
p
ath

s
m

ay
v
io

late
(3

7
)

as
lo

n
g

as
th

e
d
ep

en
d
en

cy
a
s

a
w
h
o
le

co
n
fo

rm
s
to

it
(cf.

B
resn

an
an

d
M

ch
o
m

b
o

(1
9
8
7
)).

P
ro

p
o
sa

l:
S
everal

p
ath

s
m

ay
b
e

lin
ked

to
each

o
th

er
if

a
sin

g
le

fu
n
ctio

n
is

b
o
th

th
e

tail
o
f

o
n
e

p
ath

an
d

th
e

h
ead

o
f
a

seco
n
d

p
ath

.

(3
8
)

R
ela

tive
C
la

u
se

R
u
le

N
P

→
N

P
S

(↑
T
O

P
IC

)
=
↓

(↑
T
O

P
IC

)
=

(↑
R

E
S
U

M
P
A

T
H
|M

O
V

E
P
A
T
H

)

(3
9
)

To
p
ica

liza
tio

n
R
u
le

S
→

N
P

S
(↑

T
O

P
IC

)
=
↓

(↑
T
O

P
IC

)
=

(↑
R

E
S
U

M
P
A

T
H
|M

O
V

E
P
A
T
H

)

(4
0
)

R
E
S
U

M
P
A

T
H
:

C
O

M
P

�

(←
L
D

D
R
)

=
+

�
T
O

P
IC
|

G
F

(←
L
D

D
R
)

=
+

�

(4
1
)

M
O

V
E
P
A
T
H
:

C
O

M
P

�

(←
L
D

D
M

)
=

+

�
T
O

P
IC
|

G
F

(←
L
D

D
M

)
=

+

�

(4
2
)

a.
ru

d
th

in
g

aaN
raib

h
w

as
tu

airim
o
p
in

io
n

láid
ir

stro
n
g

ag
am

at­m
e

aaL
b
h
ead

h
b
e.C

O
N

D

aig
e

at­h
im

‘so
m

eth
in

g
th

at
I
stro

n
g
ly

su
sp

ected
h
e

w
o
u
ld

h
ave’

1
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b.


T
O

P
IC

a
‘S

O
M

E
T
H

IN
G
’

P
R

E
D

‘S
U

S
P
E
C

T
�
S
U

B
J,C

O
M

P�’

L
D

D
R

+

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

C
O

M
P



T
O

P
IC

b

P
R

E
D

‘H
A
V

E
�
S
U

B
J,O

B
J�’

L
D

D
M

+

S
U

B
J

�
P
R

E
D

‘P
R

O
’ �

O
B

J

 

R
em

a
rk:

(4
2
­b

)
resp

ects
th

e
E
xten

d
ed

C
o
h
eren

ce
C
o
n
d
itio

n
:
A

ll
T
O

P
IC

fu
n
ctio

n
s
are

lin
ked

to
a

g
ram

m
atical

fu
n
ctio

n
(see

(4
3
)).

(4
3
)

(i)
T
O

P
IC

a
=

R
E
S
U

M
P
A

T
H

�
��

�

C
O

M
P

(←
L
D

D
R
)

=
+

T
O

P
IC

=
T
O

P
IC

b

(ii)
T
O

P
IC

b
=

M
O

V
E
P
A

T
H

�
��

�

G
F

(←
L
D

D
M

)
=

+
=

O
B

J

⇒
T
O

P
IC

a
=

O
B

J

(4
4
)

M
o
rp

h
o
log

ica
l
refl

exes:
a

L
:

(↑
L
D

D
M

)
a

N
:

(↑
L
D

D
R
)

g
o

:
¬

(↑
L
D

D
)

P
u
n
ctu

a
ted

vs.
u
n
ifo

rm
:

•
T
h
e

an
aly

sis
invo

lves
p
u
n
ctu

ated
p
ath

s:
O

n
ly

T
O

P
IC

can
b
e

h
ead

an
d

tail
o
f

a
p
ath

at
th

e
sam

e
tim

e
an

d
th

u
s
act

as
a

lin
ker.

A
s
th

ere
is

o
n
ly

o
n
e

T
O

P
IC

fu
n
ctio

n
p
er

clau
se,

p
ath

sw
itch

in
g

is
p
o
ssib

le
o
n
ly

o
n
ce

p
er

clau
se.

•
It

th
u
s
avo

id
s
th

e
p
ro

b
lem

w
ith

resp
ect

to
islan

d
h
o
o
d

m
en

tio
n
ed

at
th

e
en

d
o
f
sectio

n
s
2
.
an

d
3
.

1
7

5
.

O
u

tlo
o

k
a

n
d

D
iscu

ssio
n

S
u
sp

icio
n
:

C
h
ain

s
th

at
invo

lve
a

ch
an

g
e

over
fro

m
o
n
e

ty
p
e

o
f
d
ep

en
d
en

cy
tow

ard
s

an
o
th

er
an

d
b
ack

ag
ain

(4
5
­a,b

)
are

u
n
g
ram

m
atical.

(A
lth

o
u
g
h

w
e

h
ave

n
o
t
b
een

ab
le

to
co

n
fi
rm

th
is

su
sp

icio
n

y
et.)

(4
5
)

D
o
u
b
le­fl

ick
ch

a
in

s

a.
[
C
P

aL
...

[
C
P

aN
...

[
C
P

aL
...

t
]]]

b.
[
C
P

aN
...

[
C
P

aL
...

[
C
P

aN
...

p
ro

]]]

P
ro

b
lem

:
A

ll
th

in
g
s

eq
u
al,

all
th

ree
an

aly
ses

d
iscu

ssed
ab

ove
d
erive

th
ese

as
p
o
ssib

le
stu

rctu
res.

(4
6
)
an

d
(4

7
)
illu

strate
th

is
fo

r
th

e
M

P
­an

aly
sis.

(4
6
)

D
eriva

tio
n

o
f
(4

5
­a

)
(b

a
sed

o
n

P
a
ttern

1
):

�
[
C
P

O
P

i
aN

...
[
C
P
O

P
i aL

...
ti

]]
→

...

�
[
C
P

C
...

[
C
P
O

P
i
aN

...
[
C
P
O

P
i aL

...
ti

]]]
→

M
ove(O

P
)

�
[
C
P

O
P

i
aL

...
[
C
P
ti

aN
...

[
C
P

O
P

i aL
...

ti
]]]

(4
7
)

D
eriva

tio
n

o
f
(4

6
­b

)
(b

a
sed

o
n

P
a
ttern

2
):

�
[
C
P

O
P

i
aL

...
[
C
P
ti

aN
...

p
ro

i
]]
→

...

�
[
C
P

C
...

[
C
P
O

P
i
aL

...
[
C
P
ti

aN
...

p
ro

i
]]]

→
M

erg
e(O

P
)

�
[
C
P

O
P

i
aN

...
[
C
P
O

P
i
aL

...
[
C
P
ti

aN
...

p
ro

i
]]]

C
o
n
clu

sio
n
s:

•
B
o
th

d
erivatio

n
al

an
d

rep
resen

tatio
n
al

th
eo

ries
can

acco
u
n
t

fo
r

h
y
b
rid

ch
ain

s.
T
h
erefo

re,
n
o

arg
u
m

en
t
ag

ain
st

o
n
e

o
r
th

e
o
th

er
ty

p
e

o
f
th

eo
ry

can
b
e

m
ad

e
o
n

th
e

b
asis

o
f
th

is
p
h
en

o
m

en
o
n
.

•
H

y
b
rid

ch
ain

s
ap

p
ear

to
favo

r
an

aly
ses

in
term

s
o
f
p
u
n
ctu

ated
p
ath

s,
as

o
p
­

p
o
sed

to
u
n
ifo

rm
p
ath

s.
T
h
is

is
an

im
p
o
rtan

tresu
lt,h

ow
ever,itis

o
rth

o
g
o
n
al

to
th

e
d
erivatio

n
al­rep

resen
tatio

n
al

issu
e.

•
A

ll
th

in
g
s

eq
u
al,

th
eo

ries
th

at
are

ex
p
ressive

en
o
u
g
h

to
g
en

erate
h
y
b
rid

ch
ain

s
w

ill
also

g
en

erate
d
o
u
b
le­fl

ick
ch

ain
s.

A
g
ain

,
th

e
issu

e
is

o
rth

o
g
­

o
n
al

to
th

e
d
erivatio

n
al­rep

resen
tatio

n
al

d
ich

o
to

m
y.

1
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R
eferen

ces

A
b
els,

K
lau

s
an

d
K

ristin
e

B
en

tzen
(2

0
0
7
):

A
re

m
ovem

en
t
p
ath

s
p
u
n
ctu

ated
o
r

u
n
ifo

rm
?

T
o

ap
p
ear

in
A
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