
S
u
b
jects,A
d
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n
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n
d
S
O
V
-O
rd
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A
n
tisy
m
m
etric
S
y
n
ta
x
�

W
o
lfga
n
g
S
tern
efeld

U
n
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t
T
�u
bin
gen
,
F
ebru
a
ry
1
9
9
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1

In
tro
d
u
c
tio
n
a
n
d
O
v
e
rv
ie
w

O
n
e
of
th
e
startlin
g
resu
lts
of
K
ay
n
e's
(1
99
3)
th
eo
ry
of
\A
n
tisy
m
m
etric
S
y
n
tax
"

is
its
b
an
on
in
term
ed
iate
p
ro
jection
s:
th
e
th
eory
{
w
h
ich
is
su
m
m
a
rized
in
A
p
-

p
en
d
ix
1
{
d
o
es
n
ot
allow
n
on
-m
ax
im
al,n
o
n
-lex
ica
lcategories
lik
e
X

0

in
(1),
an
d

th
ereb
y
ex
clu
d
es
th
e
stan
d
ard
X
-b
ar
sch
em
e
(1)
from
th
e
in
ven
to
ry
of
p
ossib
le

p
h
rase
stru
ctu
res.

(1)

X
P

ad
ju
n
ct
� �

SS
X
P

sp
eci�
er

 


JJ
X
0

X
� �

TTob
ject

H
ow
ever,
as
th
e
th
eory
trea
ts
sp
eci�
ers
on
a
p
ar
w
ith
ad
ju
n
cts,
it
can
n
ot
ac-

cou
n
t
for
asy
m
m
etries
b
etw
een
th
em
in
a
p
u
rely
stru
ctu
ral
w
ay.
S
in
ce
con
�
gu
ra-

tion
al
th
eories
like
C
h
om
sk
y
's
(cf.
C
h
om
sk
y
1986
an
d
m
u
ch
rela
ted
w
ork
)
h
ave

sou
gh
t
to
ex
p
lain
em
p
irical
d
i�
eren
ces
b
etw
een
sp
eci�
ers
an
d
a
d
ju
n
cts
b
y
refer-

rin
g
to
stru
ctu
ra
l
p
rop
erties
alo
n
e,
it
seem
s
h
igh
ly
d
esirab
le
to
m
ain
tain
th
e
d
is-

tin
ction
an
d
reco
n
cile
(1)
w
ith
th
e
sy
stem
of
\A
n
tisy
m
m
etric
S
y
n
tax
."
1

It
w
ill

�I
w
ou
ld
like
to
th
an
k
H
ap
K
olb
for
h
is
d
etailed
criticism
an
d
h
is
in
sigh
tfu
l
com
m
en
ts
on

m
an
y
form
al
in
ad
eq
u
acies
of
an
earlier
version
of
th
is
p
ap
er;
I
am
also
in
d
eb
ted
to
G
ereon

M
�u
ller,
K
irsten
B
ro
ck
,
an
d
A
rn
im

v
.
S
tech
ow
for
fu
rth
er
com
m
en
ts
on
co
n
ten
t,
sty
le,
an
d

ex
p
osition
.

1T
o
m
en
tion
ju
st
on
e
su
ch
d
i�
eren
ce,
con
sid
er
th
e
issu
e
of
b
arrierh
o
o
d
an
d
recall
from

C
h
om
sk
y
1986
th
at
if
som
e
X
P
is
a
b
arrier,
a
p
h
rase
ad
join
ed
to
X
P
can
b
e
m
oved
aw
ay

from

X
P
w
ith
ou
t
fu
rth
er
stip
u
lation
.
In
con
trast,
th
e
su
b
ject
of
X
P
,
n
ot
b
ein
g
an
ad
ju
n
ct

1



b
e
sh
ow
n
in
th
is
p
ap
er
th
at
th
e
ab
ove
stru
ctu
re
can
,
con
trary
to
ap
p
earan
ce,

easily
b
e
recon
ciled
w
ith
K
ay
n
e's
th
eory.

I
w
ill
start
in
section
(2.)
b
y
p
rop
osin
g
a
sim
p
le
an
d
m
ore
d
irect
restatem
en
t

of
K
ay
n
e's
th
eory,
on
e
w
h
ich
can
b
e
sh
ow
n
to
im
p
ly
K
ay
n
e's
origin
al
sy
stem
.
I

w
ill
th
en
go
on
to
sh
ow
th
at
in
term
ed
iate
p
ro
jection
s
su
ch
as
X
0

in
(1)
can
b
e

read
m
itted
b
y
assim
ilatin
g
th
em
to
segm
en
ts
w
ith
resp
ect
to
a
certain
p
rop
erty,

n
am
ely
th
e
(in
-)ab
ility
of
segm
en
ts
to
c-com
m
an
d
.
B
y
say
in
g
th
at
n
eith
er
seg-

m
en
ts
n
or
in
term
ed
iate
p
ro
jection
s
can
c-com
m
an
d
,
w
e
can
p
reserve
(1)
w
ith
ou
t

losin
g
th
e
origin
al
th
eory
's
stron
g
p
red
iction
s
as
regard
s
lin
ear
ord
er
of
ad
ju
n
cts,

sp
eci�
ers,
h
ead
s,
an
d
ob
jects.

A
s
a
p
rereq
u
isite
for
statin
g
a
n
y
con
d
ition
to
th
e
e�
ect
th
at
certain
p
ro
jec-

tion
s
h
av
e
or
n
ot
h
av
e
certain
p
rop
erties,
on
e
m
u
st
b
e
a
b
le
to
refer
to
an
d
sort

ou
t
th
e
releva
n
t
p
ro
jection
s
b
efore
an
d
in
d
ep
en
d
en
tly
of
an
y
ap
p
lication
of
th
e

L
C
A
.
It
w
ill
b
e
m
ad
e
clear
in
section
(3.)
th
at
stan
d
ard
n
otion
s
of
X
-b
ar
th
e-

ory,
alb
eit
an
essen
tial
p
art
of
an
yon
e's
th
eory
of
p
h
rase
stru
ctu
re,
can
n
ot
b
e

d
erived
from
th
e
L
C
A
,
an
d
are
in
fact
alien
to
K
ay
n
e's
th
eory.
T
h
e
cen
tral
id
ea

to
b
e
d
evelop
ed
h
ere
is
th
e
n
otion
of
a
p
ro
jection
,
w
h
ich
rem
ain
s
ex
tern
al
to
th
e

n
otion
ala
p
p
aratu
s
of
th
e
L
C
A
.

In
section
(4.)
I
w
ill
tu
rn
to
som
e
con
seq
u
en
ces
of
th
e
rev
ision
p
rop
osed
in

section
(2.).
In
p
articu
lar
I
w
ill
sh
ow
h
ow
to
red
u
ce
th
e
n
u
m
b
er
of
sp
eci�
ers
to

on
ly
on
e,
an
d
h
ow
to
regain
th
e
p
ossib
ility
of
m
u
ltip
le
ad
ju
n
ction
s
to
on
e
an
d

th
e
sam
e
category.

S
ection
(5.)
is
d
evoted
to
S
O
V
lan
gu
ages
an
d
th
e
p
rob
lem

of
in
tegratin
g

lan
gu
age
p
articu
lar
h
ead
�
n
al
con
stru
ction
s
in
to
th
e
sy
stem
.
I
w
ill
assu
m
e
th
at

it
is
u
n
n
atu
ral
to
alw
ay
s
treat
th
em
as
tran
sform
ation
ally
d
erived
;
h
en
ce,
I
w
ill

try
to
u
n
cover
con
d
ition
s
th
at
w
ou
ld
allow
u
s
to
treat
th
em
as
b
ase
gen
erated

p
h
rase
stru
ctu
res
{
a
gain
an
im
p
ossib
ility
in
th
e
sy
stem
as
it
stan
d
s.

T
h
e
b
asic
tech
n
ology
em
p
loyed
h
ere
(an
d
elsew
h
ere
in
p
rev
iou
s
section
s)
is

to
m
o
d
ify
(asy
m
m
etric)
c-com
m
an
d
in
su
ch
a
w
ay
a
s
to
1
)
leave
c-com
m
an
d
in

accord
w
ith
th
e
d
em
an
d
s
im
p
osed
on
th
e
n
otion
b
y
an
ap
h
oric
b
in
d
in
g,
ch
ain

form
ation
,
an
d
o
th
er
p
u
rp
oses;
2)
leave
u
n
tou
ch
ed
th
e
\p
o
sitive"
con
jectu
res
of

in
C
h
o
m
sk
y
's
th
eo
ry,
in
gen
era
l
ca
n
n
o
t
a
lw
ay
s
b
e
rem
ov
ed
fro
m
its
h
o
st,
so
th
at
�
n
ite
IP
s

ca
n
b
e
b
a
rriers
fo
r
th
e
su
b
ject
p
o
sitio
n
.
F
u
rth
erm
o
re,
M
�u
ller
&
S
tern
efeld
(1993)
h
ave
sh
ow
n

th
a
t
a
d
ju
n
ctio
n
n
ever
crea
tes
o
p
a
city
fo
r
m
ov
em
en
t
a
cro
ss
th
e
a
d
ju
n
ct,
b
u
t
m
ovem
en
t
in
to

th
e
sp
eci�
er
p
o
sitio
n
n
o
rm
a
lly
h
a
s
th
is
b
lo
ck
in
g
e�
ect,
so
th
a
t
m
ov
em
en
t
across
th
e
sp
eci�
er

is
lik
ely
to
in
d
u
ce
a
v
io
la
tio
n
o
f
su
b
ja
cen
cy,
w
h
ile
m
ov
em
en
t
a
cro
ss
a
n
ad
ju
n
ct
d
o
es
n
ot.

H
en
ce,
o
n
e
o
f
th
e
rea
so
n
s
th
a
t
sp
ea
k
o
u
t
in
fav
o
r
o
f
(1
)
is
th
a
t
th
ese
e�
ects
can
b
e
p
red
icted

a
s
p
a
rt
o
f
a
stru
ctu
ra
l
th
eo
ry
o
f
b
a
rrierh
o
o
d
,
w
h
ile
K
ay
n
e's
th
eo
ry
p
reclu
d
es
an
y
ex
p
lan
ation

o
f
th
ese
d
i�
eren
ces
o
n
p
u
rely
stru
ctu
ra
l
g
ro
u
n
d
s.

2

K
ay
n
e's
sy
stem
,
e.g.,
th
e
restriction
s
on
th
e
ord
er
of
p
h
rases
an
d
th
e
p
rin
cip
les

of
ex
ten
d
ed
stru
ctu
re
p
reservation
(i.e.,
n
o
ad
ju
n
ction
of
p
h
rases
to
h
ead
s,
n
o

ad
ju
n
ction
of
h
ead
s
to
p
h
rases,
etc.);
b
u
t
3)
read
m
it
h
ith
erto
forb
id
d
en
p
h
rase

stru
ctu
res,
so
th
a
t
(ap
p
rop
riately
m
o
d
i�
ed
)
asy
m
m
etric
c-com
m
a
n
d
n
o
lon
ger

ex
clu
d
es
th
e
b
asic
stru
ctu
res
of
X
-b
ar
th
eory.

2

In
te
rm
e
d
ia
te
P
ro
je
c
tio
n
s

2
.1

R
e
sta
tin
g
th
e
T
h
e
o
ry

T
h
e
con
d
ition
th
a
t
ru
les
ou
t
(1
)
from
th
e
in
ven
tory
of
a
d
m
issib
le
p
h
rase
stru
c-

tu
res
is
K
ay
n
e's
L
in
ear
C
orresp
o
n
d
en
ce
A
x
iom
(L
C
A
)
w
h
ich
w
ill
b
e
restated

h
ere
in
a
som
ew
h
at
m
o
d
i�
ed
version
.
T
h
e
o
rigin
al
v
ersion
allow
s
each
tree
to

su
rface
in
tw
o
d
i�
eren
t
ord
ers,
w
h
ere
o
n
e
of
th
e
ord
ers
is
ju
st
th
e
rev
erse
of
th
e

oth
er.
T
h
is,
h
ow
ever,
is
u
n
in
ten
d
ed
,
a
n
d
K
ay
n
e
takes
great
p
ain
s
to
ex
clu
d
e
th
e

m
irror
im
age
lan
gu
a
ge
th
at
h
a
s
its
ob
ject
p
reced
e
th
e
sp
eci�
er
{
a
lin
ea
r
ord
er

th
at
w
ou
ld
b
e
p
erfectly
con
sisten
t
w
ith
h
is
L
C
A
.
A
s
I
d
o
n
ot
con
sid
er
th
e
stip
-

u
lation
s
th
at
w
ere
in
ten
d
ed
to
ex
p
lain
aw
ay
th
is
ord
er
sa
tisfactory,
I
w
ill
start

h
ere
w
ith
sligh
tly
d
i�
eren
t
assu
m
p
tion
s
th
at
w
ill
en
ab
le
u
s
to
d
eriv
e
th
e
d
esired

resu
lt
d
irectly
from
ou
r
restatem
en
t
of
th
e
L
C
A
.

T
h
e
�
rst
assu
m
p
tion
is
th
at
a
tree
alread
y
com
es
alon
g
w
ith
an
ord
erin
g
o
f

its
term
in
al
elem
en
ts.
T
h
is
is
ex
p
ressed
as
(2-a).
T
h
e
L
C
A
is
th
en
reform
u
lated

in
(2-b
):

(2)

a.

If
n
i
an
d
n
j
are
term
in
al
elem
en
ts
of
a
tree,
th
en
eith
er
n
i
p
reced
es

n
j ,
or
n
j
p
reced
es
n
i
(b
u
t
n
ot
b
oth
).

b
.

In
a
w
ell-form
ed
tree,
a
term
in
al
n
o
d
e
n
i
p
reced
es
a
term
in
al
n
o
d
e
n
j

i�
th
ere
are
�
an
d
�
su
ch
th
at
�
d
om
in
ates
n
i ,
�
d
om
in
ates
n
j ,
an
d

�
asy
m
m
etrically
c-com
m
an
d
s
�
.

(3)

�
asym
m
etrically
c-co
m
m
an
ds
�
i�
�
c-com
m
an
d
s
�
an
d
�
d
o
es
n
ot
c-

com
m
an
d
�
.
2

2A
s
im
p
lied
in
th
e
title
of
K
ay
n
e's
p
ap
er,
asy
m
m
etric
c-com
m
an
d
is
ch
aracterized
as
an

\
a
n
tisy
m
m
e
tric"
relation
,
w
h
ere
an
tisy
m
m
etry
is
d
e�
n
ed
b
y
K
ay
n
e
as
\n
ot(x
L
y
&

y
L
x
)."

N
ote,
h
ow
ev
er,
th
a
t
accord
in
g
to
stan
d
ard
term
in
ology
a
relation
is
an
tisy
m
m
etric
i�
(a
L
b

&
bL
a
)
im
p
lies
a
=
b;
it
is
asy
m
m
etric
i�
K
ay
n
e's
d
e�
n
ition
of
\an
tisy
m
m
etry
"
h
old
s.
T
h
e

tw
o
n
otion
s
coin
cid
e
w
h
en
R

is
irre
ex
ive.
S
in
ce
c-com
m
an
d
(as
d
e�
n
ed
b
elow
)
is
su
ch
a

n
on
-re
ex
ive
relation
,
th
e
d
i�
eren
ce
b
etw
een
a-
an
d
an
ti-sy
m
m
etry
d
o
es
n
ot
really
m
atter

an
d
w
ill
largely
b
e
ign
ored
.
N
on
eth
eless,
I
w
ill
u
se
\asy
m
m
etric"
th
rou
gh
ou
t
th
e
p
ap
er,
b
u
t

refer
to
K
ay
n
e's
th
eory
as
th
e
th
eory
of
\A
n
tisy
m
m
etric
S
y
n
tax
."

3



(4)

�
c-com
m
an
ds
�
i�
�
an
d
�
are
categories,
�

ex
clu
d
es
�
,
a
n
d
every

category
th
at
d
om
in
ates
�
d
om
in
ates
�
.

C
on
d
ition
(2)
is
a
m
o
d
i�
cation
of
th
e
L
in
ear
C
orresp
on
d
en
ce
A
x
iom

(L
C
A
),

w
h
ereas
(3)
an
d
(4)
tak
e
u
p
au
x
iliary
n
otion
s
as
alread
y
d
e�
n
ed
in
ex
actly
th
e

sam
e
w
ay
b
y
K
ay
n
e.
3

In
w
h
at
follow
s,
I
w
ill
d
elib
erately
u
se
(2)
as
th
e
b
asic

con
d
ition
an
d
keep
referrin
g
to
it
a
s
th
e
L
C
A
.

T
h
e
L
C
A
ap
p
lies
to
(1)
as
follow
s.
F
irst
ob
serv
e
th
at
th
e
sp
eci�
er
asy
m
-

m
etrically
c-com
m
an
d
s
X
,
h
en
ce
an
y
term
in
al
n
o
d
e
n
i

th
at
is
d
om
in
ated
b
y

th
e
sp
eci�
er
p
reced
es
th
e
term
in
al
n
o
d
e
n
x

d
om
in
ated
b
y
X
.
B
u
t
con
versely,
X
0

asy
m
m
etrically
c-com
m
an
d
s
th
e
h
ead
of
th
e
sp
eci�
er,
h
en
ce
an
y
term
in
al
n
o
d
e

th
at
is
d
om
in
ated
b
y
X

0

p
reced
es
an
y
term
in
al
n
o
d
e
d
om
in
ated
b
y
th
e
sp
eci-

�
er.
B
u
t
th
is
im
p
lies
th
at
n
x

m
u
st
p
reced
e
n
i .
S
in
ce
th
is
is
a
con
trad
iction
w
e

h
ave
sh
ow
n
th
at
th
e
L
C
A
ru
les
ou
t
(1)
from

th
e
in
ven
tory
of
p
ossib
le
p
h
rase

stru
ctu
res.

N
ex
t
con
sid
er
th
e
stru
ctu
re
in
(5):

(5)

X
P

X
P

ob
ject � �

TT
X

� �

SSsp
eci�
er

S
in
ce
th
e
sp
eci�
er
a
sy
m
m
etrically
c-com
m
an
d
s
th
e
ob
ject,
it
follow
s
from

(2)

th
at
it
m
u
st
p
reced
e
th
e
ob
ject.
T
h
is
con
seq
u
en
ce
ex
clu
d
es
(5),
b
u
t
d
o
es
n
ot

follow
from
K
ay
n
e's
th
eory
;
h
en
ce
th
e
ab
ov
e
restatem
en
t
of
th
e
th
eory
is
sligh
tly

m
ore
p
ow
erfu
l.

2
.2

R
e
-in
tro
d
u
c
in
g
In
te
rm
e
d
ia
te
P
ro
je
c
tio
n
s

A
s
p
o
in
ted
ou
t
ab
ove,
I
d
o
n
ot
w
an
t
to
b
lu
r
th
e
d
istin
ction
b
etw
een
ad
ju
n
cts

an
d
sp
eci�
ers;
h
en
ce
w
e
w
ill
con
sid
er
of
w
ay
s
to
regain
stru
ctu
res
lik
e
(1).

T
h
e
b
asic
id
ea
to
start
w
ith
is
th
at
on
ly
h
ead
s
or
m
ax
im
al
p
ro
jection
s
can
c-

com
m
an
d
.
T
h
is
is
in
tu
itively
ap
p
ealin
g,
I
th
in
k
,
sin
ce
in
term
ed
iate
p
ro
jection
s

are
sy
n
tactically
\in
active."
th
u
s,
th
eir
in
ab
ility
to
c-com
m
an
d
w
ill
explain
w
h
y

th
ey
can
n
ot
b
e
m
oved
,
i.e.,
en
ter
in
to
b
in
d
in
g
relation
s
to
form
ch
ain
s.

I
w
ill
sh
ow
in
th
e
n
ex
t
section
th
at
it
m
ak
es
go
o
d
sen
se
(an
d
w
ill
even
b
e

3In
co
n
tra
st,
K
ay
n
e's
L
C
A

w
a
s
o
rig
in
a
lly
p
resen
ted
in
a
m
o
re
co
m
p
lex
w
ay
(cf.
A
p
-

p
en
d
ix
1
)
b
u
t
ca
n
b
e
sh
ow
n
(cf.
A
p
p
en
d
ix
2
)
to
b
e
a
lm
o
st
eq
u
iva
len
t
to
(2)
ab
ov
e.

4

en
forced
b
y
an
y
reason
ab
le
con
cep
tion
of
p
h
rase
stru
ctu
re
g
ram
m
ar)
to
d
e�
n
e

n
otion
s
like
\h
ead
"
an
d
\m
ax
im
al
p
ro
jectio
n
"
in
d
ep
en
d
en
tly
of
th
e
L
C
A
.
It
fol-

low
s
,
th
en
,
th
at
w
e
can
,
b
efo
re
statin
g
th
e
L
C
A
,
a
lso
refer
to
in
term
ediate

p
ro
jection
s
an
d
sim
p
ly
req
u
ire
th
a
t
th
ey
d
o
n
ot
c-com
m
an
d
.
T
h
e
p
rob
lem
of
li-

cen
sin
g
in
term
ed
iate
p
ro
jection
s
is
resolved
b
y
sim
p
ly
sh
ow
in
g
th
at,
u
n
d
er
th
e

p
resen
t
assu
m
p
tion
s,th
e
stru
ctu
re
in
(1),

esh
ed
ou
t
as
in
(6),
is
con
sisten
t
w
ith

th
e
L
C
A
:

(6)

V
P

P
P

P
� �

AAN
P
k

N
k

, ,

ll
V
P

N
P
i

N
i 
 


JJ
V
0

V
� �

AAN
P
j

N
j

In
ord
er
to
see
th
is
in
som
e
d
eta
il
w
e
h
ave
to
ch
eck
th
e
b
icon
d
ition
al
in
(2-b
)

from
righ
t
to
left
an
d
fro
m
left
to
righ
t.
In
a
d
d
ition
,
(2-a)
say
s
th
a
t
th
e
ord
er

m
u
st
b
e
com
p
lete,
i.e.,
all
term
in
als
h
ave
to
b
e
ch
ecked
.

S
tartin
g
w
ith
th
e
d
irectio
n
from
left
to
righ
t,
it
is
easy
to
see
th
at
for
each

p
air
of
term
in
als
w
e
ca
n
�
n
d
an
asy
m
m
etric
c-com
m
an
d
relation
of
th
e
req
u
ired

sort
in
th
e
tree.
T
o
illu
stra
te,
con
sid
er
th
e
term
in
als
d
om
in
ated
b
y
N
i
an
d
V
.
W
e

h
ave
to
lo
ok
for
an
asy
m
m
etrica
l
com
m
an
d
relation
,
su
ch
th
at
V
is
asy
m
m
etri-

cally
c-com
m
an
d
ed
b
y
N
i
or
a
n
y
th
in
g
ab
ove
N
i .
T
h
e
req
u
ired
c-com
m
an
d
er
is

N
P
i .
O
b
serve
h
ere
th
at
V

0,
alb
eit
n
ot
a
n
o
d
e
th
at
can
c-com
m
an
d
,
is
n
ev
erth
e-

less
a
real
p
ro
jection
,
i.e.,
it
can
n
ot
b
e
assim
ilated
to
a
segm
en
t
in
each
an
d

every
asp
ect
of
its
b
eh
av
ior,
b
ecau
se
oth
erw
ise
V
w
ou
ld
also
c-com
m
an
d
N
P
i

an
d
n
o
asy
m
m
etry
w
ou
ld
a
rise.
H
en
ce,
ou
r
restriction
on
p
ossib
le
c-com
m
an
d
ers

d
elim
its
a
p
rop
er
su
b
set
of
categories,
an
d
is
n
ot
su
b
su
m
ed
u
n
d
er
th
e
gen
eral

assu
m
p
tion
th
at
segm
en
ts
d
o
n
ot
c-com
m
an
d
.

In
gen
eral,
h
ow
ever,
th
e
m
ore
con
seq
u
en
tial
p
art
of
(2-b
)
is
th
at
from
righ
t

to
left.
H
ere
w
e
h
av
e
to
lo
ok
at
a
ll
asy
m
m
etric
c-com
m
an
d
relation
sh
ip
s
an
d
th
e

lin
ear
ord
er
th
ey
p
red
ict
for
p
a
irs
o
f
term
in
als.
T
h
is
o
rd
er
m
u
st
b
e
con
sisten
t

w
ith
lin
ear
p
reced
en
ce;
i.e.,
it
m
u
st
n
o
t
tu
rn
ou
t
th
at
so
m
e
of
th
e
com
m
an
d
re-

lation
s
in
d
u
ce
co
n

ictin
g
p
red
iction
s
w
ith
resp
ect
to
(2-a
).
T
h
is
is
ex
actly
w
h
at

w
ou
ld
h
ap
p
en
ab
ov
e
if
V
0

w
ere
allow
ed
to
c-co
m
m
an
d
N
i .
A
ccord
in
g
to
ou
r

p
resen
t
assu
m
p
tion
s,
h
ow
ever,
w
e
can
n
o
lo
n
ger
d
erive
th
at
V
sh
ou
ld
p
reced
e

N
i ,
b
ecau
se
V
0

n
o
lon
ger
(asy
m
m
etrically
)
com
m
an
d
s
N
i .
H
en
ce,
n
o
con

ict
w
ill

arise,
n
eith
er
for
th
is
p
air
o
f
term
in
als,
n
or
{
as
can
b
e
seen
b
y
ch
eck
in
g
all
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rem
ain
in
g
asy
m
m
etrical
com
m
an
d
relation
s
{
for
an
y
oth
er
p
air
of
term
in
als.

H
en
ce
th
e
stru
ctu
re
is
w
ell-form
ed
.

A
t
th
e
sam
e
tim
e
it
follow
s
th
at
th
e
tree
in
(6)
rep
resen
ts
th
e
on
ly
lin
ear

ord
er
com
p
atib
le
w
ith
th
e
L
C
A
;
th
ere
is
n
o
w
ay
to
tw
ist
a
rou
n
d
sin
gle
b
ran
ch
es

in
a
tree.
A
s
con
cern
s
lin
ear
ord
er,
th
is
m
ean
s
th
at
w
e
h
ave
estab
lish
ed
a
m
ore

restrictive
ex
ten
sion
of
th
e
origin
al
fram
ew
ork
.
A
s
con
cern
s
fu
rth
er
stru
ctu
ral

p
ossib
ilities,
ou
r
ex
ten
sion
is
alm
ost
con
servative,
th
ere
b
ein
g
on
ly
very
few
fu
r-

th
er
ad
d
ition
al
stru
ctu
ral
p
ossib
ilities
th
at
h
ave
n
ot
yet
b
een
m
en
tion
ed
b
u
t
can

b
e
realized
in
th
e
n
ew
sy
stem
.
(F
or
ex
am
p
le,
th
e
n
u
m
b
er
of
in
term
ed
iate
p
ro
jec-

tion
s
is
still
u
n
b
o
u
n
d
ed
.)
I
w
ill
d
iscu
ss
(an
d
ru
le
ou
t)
th
ese
fu
rth
er
p
ossib
ilities

in
section
(4.).

B
efore
goin
g
an
y
fu
rth
er,
let
u
s
b
rie
y
v
erify
th
e
claim

th
at
th
e
sy
stem

is
con
servativ
e
in
n
ot
ad
m
ittin
g
to
o
rad
ical
d
ep
artu
res
from

K
ay
n
e's
sy
stem
.

W
h
at,
for
ex
am
p
le,
a
b
ou
t
ad
ju
n
ction
to
an
in
term
ed
iate
p
ro
jection
.
Is
it
p
ossi-

b
le?

(7)

V
P

N
P
1

N
1

� �

@@
V
0

N
P
2

N
2 � �

SS
V
0

V
� �

AAN
PN

A
gain
it
is
easy
to
see
th
at
w
e
g
et
crossin
g
asy
m
m
etrical
com
m
an
d
in
(7):
N
P
2

c-com
m
an
d
s
N
1

an
d
N
P
1

c-com
m
an
d
s
N
2 .
B
u
t
th
is
is
p
reclu
d
ed
b
y
th
e
L
C
A
.

A
ccord
in
gly,
ad
ju
n
ction
is
p
ossib
le
on
ly
to
m
ax
im
al
or
m
in
im
al
p
ro
jection
s.
T
h
e

read
er
m
ay
also
verify
th
at
th
e
w
eaken
ed
sy
stem
th
at
gen
erates
th
ese
su
p
p
le-

m
en
tary
p
ro
jection
s
still
d
o
es
n
ot
p
erm
it
tern
ary
b
ran
ch
in
gs.
A
s
w
e
w
ill
see
in

th
e
n
ex
t
section
,
tern
ary
b
ran
ch
in
g
w
ill
in
volve
tw
o
sy
m
m
etrical
m
axim
al
p
ro-

jection
s,
h
en
ce
n
o
in
term
ed
iate
p
ro
jection
s
can
b
e
in
v
olved
,
an
d
th
e
con
stru
c-

tion
w
ill
b
e
ru
led
ou
t
for
th
e
very
sam
e
reason
s
as
b
efore.
T
h
is
sh
ort
d
em
on
stra-

tion
sh
ou
ld
su
Æ
ce
to
sh
ow
th
at
th
e
origin
al
th
eorem
s
carry
over
to
th
e
rev
ised

sy
stem
,
ex
cep
t
th
at
w
e
n
ow
a
d
m
it
in
term
ed
iate
p
ro
jection
s.

6

3

P
ro
je
c
tio
n
s
a
n
d
X
-b
a
r
T
h
e
o
ry

C
on
sid
er
th
e
tree
in
(8
-a).
Its
categ
oria
l
realiza
tion
in
(8-b
)
v
isu
alizes
th
at
(8-a)

is
w
ell-form
ed
.
T
h
e
stru
ctu
re
of
(8-c)
is
ex
actly
th
e
sam
e
an
d
,
for
th
at
m
atter,
is

in
accord
w
ith
\A
n
tisy
m
m
etry."
H
ow
ever,
it
is
ob
v
iou
s
th
a
t
th
e
lab
elin
g
of
(8-c)

is
u
n
accep
tab
le
an
d
h
as
to
b
e
ru
led
ou
t.

(8)
a.

D
Aa
� �
LLCBb

b
.

V
P

V
k
n
ow � �

TTN
PNh

im

c.

P
P

V
k
n
ow � �

TTC
PNh

im

(8)
sh
ow
s
th
at
th
e
L
C
A
on
ly
restricts
con
�
gu
ration
b
u
t
d
o
es
n
ot,
in
an
d
b
y
it-

self,
ex
p
licate
or
im
p
ly
an
y
n
o
tion
of
p
ro
jection
.
T
h
u
s,
in
as
far
as
p
ro
jection

is
a
cen
tral
n
otion
of
X
-b
ar
th
eory,
it
can
n
ot
b
e
claim
ed
th
at
th
e
en
tire
th
eory

of
p
h
rase
stru
ctu
re
follow
s
from
th
e
L
C
A
;
still
th
ere
is
som
e
n
otion
of
\h
ead
ed
-

n
ess"
or
\en
d
o
cen
tricity
"
to
b
e
cap
tu
red
b
y
gram
m
ar,
p
erh
ap
s
in
a
triv
ial
w
ay,

as
ex
em
p
li�
ed
in
(9):

(9)

E
ach
category
is
a
p
ro
jection
of
ex
actly
on
e
o
f
its
d
a
u
gh
ters.
4

T
h
e
n
otion
of
p
ro
jectio
n
a
s
d
e�
n
ed
h
ere
an
d
th
e
u
n
iq
u
en
ess
req
u
irem
en
t
em
b
o
d
-

ied
in
(9)
are
ad
d
itio
n
al
b
u
t
m
in
im
al
p
arts
o
f
an
y
th
eory
of
p
h
rase
stru
ctu
re.
5

S
in
ce
th
ere
is
n
o
w
ay
of
d
eriv
in
g
(9)
from
p
u
rely
stru
ctu
ral
con
d
itio
n
s,
w
e
h
ave

to
ad
op
t
som
e
su
ch
p
rin
cip
le,
ch
aracterizin
g
th
e
n
otion
of
a
p
ro
jectio
n
as
a

p
rim
itive
ax
iom
o
f
th
e
th
eory.
B
u
t
o
n
ce
h
av
in
g
d
on
e
so
w
e
can
d
e�
n
e
h
ead
s

an
d
m
ax
im
al
p
ro
jection
s
a
s
d
erived
n
otion
s:

4I
d
o
n
o
t
in
ten
d
to
ex
clu
d
e
th
e
triv
ial
case
of
h
av
in
g
on
ly
on
e
d
au
gh
ter.
F
u
rth
erm
ore,

\p
ro
jection
"
is
u
sed
h
ere
in
th
e
sen
se
of
\im
m
ed
iate
p
ro
jection
."

5T
h
e
attem
p
t
to
d
rop
th
e
u
n
iq
u
en
ess
req
u
irem
en
t
from

(9),
h
op
in
g
th
at
it
w
ill
follow

au
tom
atically
from

th
e
L
C
A
,
w
ill
fail.
A
cou
n
terex
am
p
le
is
|
[X
P
X
X
0].
T
h
is
stru
ctu
re
is

in
accord
w
ith
th
e
L
C
A
,
b
u
t
n
on
eth
eless
w
e
h
ave
to
ex
clu
d
e
th
e
p
ossib
ility
of
X
P
b
ein
g
a

p
ro
jection
of
b
oth
th
e
h
ead
X
an
d
th
e
in
term
ed
iate
p
ro
jection
X
0.
In
oth
er
w
ord
s,
on
ly
th
e

u
n
iq
u
en
ess
req
u
irem
en
t
can
assu
re
th
at
\com
p
lem
en
ts"
are
m
ax
im
al
p
ro
jection
s.
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(10)
a.

A
category
is
a
hea
d
i�
it
is
a
p
ro
jection
of
a
lex
ical
item
,
i.e.
of
a

m
orp
h
o-p
h
on
ologicalstru
ctu
re.
6

b
.

A
category
�
is
a
m
axim
al
projection
i�
it
is
n
ot
a
h
ead
an
d
is
n
ot

d
om
in
ated
b
y
a
p
ro
jection
of
�
.
7

c.

A
category
is
an
in
term
ediate
projection
i�
it
is
n
eith
er
a
h
ead
n
or
a

m
ax
im
alp
ro
jection
.

I
call
a
category
solid
if
it
is
eith
er
a
h
ead
or
m
ax
im
al,
an
d
p
ro
ceed
b
y
d
e�
n
in
g

c-com
m
an
d
as
on
e
w
ou
ld
ex
p
ect:
8

(11)

�
c-com
m
an
ds
�
i�
�
an
d
�
are
solid
categories,
�
ex
clu
d
es
�
,
an
d
every

category
th
at
d
om
in
ates
�
d
om
in
ates
�
.

I
w
ill
sh
ow
in
th
e
n
ex
t
section
th
at
it
m
igh
t
b
e
u
sefu
l
to
fu
rth
er
restrict
th
e
c-

com
m
an
d
relation
.
B
u
t,
b
efore
tu
rn
in
g
to
ad
d
ition
al
m
o
d
i�
cation
s
of
com
m
an
d
,

th
is
is
th
e
p
lace
to
b
rie
y
clarify
m
atters
of
X
-b
ar
n
otation
.
M
ax
im
al
p
ro
jec-

tion
s
w
ill
b
e
d
en
oted
b
y
X
P
,
h
ead
s
b
y
X
,
an
d
in
term
ed
iate
p
ro
jection
s
b
y
X
0,

regard
less
of
h
ow
m
an
y
\b
ars"
an
in
term
ed
iate
p
ro
jection
m
igh
t
h
ave.
In
a
w
ell-

form
ed
con
�
gu
ration
like
|
[X
P
X
P
X
P
],
it
w
ill
m
oreov
er
b
e
n
ecessary
to
m
ark

w
h
ich
n
o
d
es
are
segm
en
ts.
S
egm
en
ts
w
ill
b
e
em
b
raced
b
y
b
rackets,
so
th
at
ad
-

ju
n
ction
is
to
th
e
left
in
|
[(X
P
)
X
P
(X
P
)]
an
d
to
th
e
righ
t
in
|
[(X
P
)
(X
P
)

X
P
].
O
f
cou
rse,
it
follow
s
from

th
e
th
eory
th
at
on
ly
ad
ju
n
ction
to
th
e
left
is

ad
m
issib
le.

6M
o
re
a
ccu
ra
tely,
o
n
e
sh
o
u
ld
p
erh
a
p
s
say
th
a
t
a
h
ea
d
is
a
p
ro
jectio
n
of
a
lex
ical
item
or

o
f
its
tra
ce
(o
r
o
f
releva
n
t
�
-fea
tu
res).
T
h
e
term
\
lex
ica
l
item
"
is
u
sed
h
ere
in
a
slop
p
y
w
ay,

as
I
d
o
n
ot
w
a
n
t
to
ex
clu
d
e
h
ea
d
s
fro
m
b
elo
n
g
in
g
to
fu
n
ctio
n
a
l
ca
teg
o
ries.

7T
h
e
�
rst
cla
u
se
o
f
th
e
d
e�
n
itio
n
ex
clu
d
es
m
a
x
im
a
l
p
ro
jectio
n
s
th
a
t
a
re
at
th
e
sam
e
tim
e

h
ea
d
s.
T
h
is
h
a
s
b
een
d
o
n
e
in
o
rd
er
to
b
e
a
b
le
to
d
istin
g
u
ish
b
etw
een
a
d
ju
n
ction
of
a
h
ead

a
n
d
ad
ju
n
ctio
n
o
f
a
m
a
x
im
a
l
p
ro
jectio
n
.
S
in
ce
p
ro
p
er
m
a
x
im
a
l
p
ro
jectio
n
s
m
ay
n
ot
ad
join
to

a
h
ea
d
,
o
n
e
w
o
u
ld
ru
n
in
to
d
iÆ
cu
lties
if
rea
l
h
ea
d
s
co
u
n
ted
a
s
m
a
x
im
a
l
w
h
en
b
ein
g
ad
join
ed

to
a
h
ea
d
.
T
h
is
w
o
u
ld
tu
rn
o
u
t
to
b
e
th
e
ca
se
b
y
v
irtu
e
o
f
th
e
seco
n
d
cla
u
se
of
th
e
d
e�
n
ition

a
lo
n
e,
i.e.,
b
y
v
irtu
e
o
f
n
o
t
b
ein
g
d
o
m
in
a
ted
b
y
a
p
ro
jectio
n
of
�
.
T
h
e
ab
ove
d
e�
n
ition

ex
clu
d
es
a
ll
h
ea
d
s
fro
m
m
a
sq
u
era
d
in
g
a
s
\
m
a
x
im
a
l."

8

N
o
te
th
a
t
th
e
w
ay
K
ay
n
e
h
a
s
m
o
d
i�
ed
c-co
m
m
a
n
d
a
d
m
itted
ly
lea
d
s
to
trou
b
le
in
th
e

rea
lm

o
f
b
in
d
in
g
th
eo
ry.
T
h
is
is
w
itn
essed
b
y
th
e
ex
a
m
p
les
in
(i),
w
h
o
se
gram
m
aticality
is

p
red
icted
to
b
e
ju
st
th
e
o
p
p
o
site
o
f
w
h
a
t
is
th
e
ca
se:

(i)
a.

*
J
o
h
n
's
m
o
th
er
likes
h
im
self

b
.

H
is
i

m
o
th
er
likes
J
o
h
n
i

T
h
e
rea
so
n
is
th
a
t
h
is
in
K
ay
n
e's
sy
stem

is
a
d
jo
in
ed
to
m
o
th
e
r,
so
th
a
t
th
e
w
h
ole
N
P
d
o
es

n
o
t
d
o
m
in
a
te
th
e
p
ro
n
o
u
n
in
(i-b
),
a
n
d
th
is
g
o
es
sim
ila
rly
fo
r
(i-a
).
T
h
ese
p
red
iction
s
n
o

lo
n
g
er
fo
llow
if
th
e
p
ro
n
o
u
n
is
a
sp
eci�
er
ra
th
er
th
a
n
a
n
a
d
ju
n
ct.

8

A
s
to
th
e
d
e�
n
itio
n
of
segm
en
ts
an
d
categ
ories,
I
ad
o
p
t
stan
d
ard
assu
m
p
-

tion
s
w
ith
th
e
fo
llow
in
g
term
in
ological
q
u
a
li�
cation
s.
If
a
category
�
d
o
es
n
ot

sp
lit
u
p
in
to
sev
era
l
n
o
d
es
(segm
en
ts)
in
a
tree,
I
w
ill
say
th
a
t
�
con
tain
s
on
e

segm
en
t
on
ly.
T
h
u
s,
ea
ch
catego
ry
can
b
e
id
en
ti�
ed
w
ith
a
set
of
n
o
d
es
in
a
tree.

T
h
e
on
ly
con
d
ition
to
b
e
im
p
osed
on
su
ch
a
set
is
th
at
it
is
co
n
tigu
ou
s,
i.e.
th
e

n
o
d
es
are
con
n
ected
b
y
th
e
d
om
in
an
ce
relation
as
d
e�
n
ed
for
n
o
d
es.
F
o
rm
ally,

th
is
m
ean
s
th
e
follow
in
g:

(12)

A
set
of
n
o
d
es
Æ
is
a
ca
tegory
i�
th
e
follow
in
g
tw
o
con
d
ition
s
h
old
:

a.

If
�
an
d
�
a
re
segm
en
ts
(i.e.,
elem
en
ts)
of
Æ,
th
en
eith
er
�
d
om
i-

n
ates
�
,
or
�
d
om
in
a
tes
�
.

b
.

if
�
d
om
in
a
tes

,

d
om
in
a
tes
�
,
an
d
�
an
d
�
are
segm
en
ts
of
Æ,
th
e


is
a
segm
en
t
of
Æ.

C
ategory
lab
els
are
really
lab
els
of
th
ese
sets,
so
th
at
it
d
o
es
n
ot
really
m
ak
e

sen
se
to
say,
e.g.,
th
at
a
segm
en
t
o
f
a
catego
ry
is
a
p
ro
jection
o
f
an
oth
er
seg
-

m
en
t
of
th
e
sam
e
categ
ory.
A
ll
th
ese
n
otion
s
are
d
e�
n
ed
for
catego
ries
o
n
ly,
b
u
t

for
con
ven
ien
ce
I
w
ill
lab
el
segm
en
ts
w
ith
th
e
sam
e
sy
m
b
ol
as
th
e
category
th
ey

b
elon
g
to.
T
h
e
read
er
sh
ou
ld
b
ea
r
in
m
in
d
,
h
ow
ever,
th
at
th
is
is
n
o
tation
al
con
-

ven
tion
on
ly
;
lab
els
of
segm
en
ts
d
o
n
ot
really
p
lay
a
ro
le
in
th
e
th
eory,
an
d
th
e

relation
al
n
otion
of
a
seg
m
en
t
is
id
en
tical
to
th
a
t
of
a
n
o
d
e
(sim
p
liciter)
of
a

category.
R
ecall
also
th
at
a
categ
ory
�
d
om
in
ates
som
e
�
i�
each
segm
en
t
of
�

d
om
in
ates
�
.

4

F
u
rth
e
r
A
m
e
n
d
m
e
n
ts

4
.1

M
u
ltip
le
A
d
ju
n
c
tio
n

A
n
oth
er
ch
aracteristic
p
rop
erty
o
f
K
ay
n
e's
sy
stem
is
th
at
a
d
ju
n
ction
to
a
ca
te-

gory
can
ap
p
ly
on
ly
on
ce.
It
is
easy
to
verify
th
at
th
is
resu
lt
is
su
stain
ed
b
y
th
e

ab
ove
m
o
d
i�
cation
,
alth
ou
gh
it
is
far
from
clear
th
at
it
is
in
d
eed
d
esirab
le.
O
n

th
e
oth
er
h
an
d
,
th
e
n
ew
sy
stem
p
red
icts
th
at
th
ere
is
n
o
u
p
p
er
b
ou
n
d
on
th
e

n
u
m
b
er
of
in
term
ed
ia
te
p
ro
jection
s.
(13-a),
fo
r
ex
am
p
le,
w
ou
ld
co
u
n
t
as
w
ell-

form
ed
accord
in
g
to
p
resen
t
assu
m
p
tion
s,b
u
t
(1
3-b
)
w
ou
ld
n
ot:

9



(13)
a.

V
P

N
P
1

N
� �

@@

V
0

N
P
2

N
% %

ee
V
0

N
P
3

N

 


JJ
V
0

V
� �

AAN
PN

b
.

(V
P
)

N
P
1

N
� �

@@
(V
P
)

N
P
2

N
% %

ee(V
P
)

N
P
3

N

 


JJ
V
0

V
� �

AAN
PN

R
ecall
th
at
accord
in
g
to
ou
r
n
otation
al
con
ven
tion
s
th
e
d
i�
eren
t
V
0

p
ro
jection
s

in
(13-a)
d
o
n
ot
form

segm
en
ts
of
a
sin
gle
category,
b
u
t
con
stitu
te
categories

of
th
eir
ow
n
.
In
con
trast,
th
e
d
i�
eren
t
\
V
P
"-n
o
d
es
in
(13-b
)
are
elem
en
ts
of

on
ly
on
e
category,
th
e
m
ax
im
al
p
ro
jection
V
P
.
S
in
ce
K
ay
n
e's
th
eory
d
o
es
n
ot

really
d
istin
gu
ish
b
etw
een
b
ase
gen
erated
stru
ctu
res
an
d
d
eriv
ed
on
es,
it
is
n
ot

p
articu
larly
clear,
h
ow
ever,
w
h
at
th
e
d
i�
eren
ce
b
etw
een
(13-a)
an
d
(13-b
)
w
ill

am
ou
n
t
to
in
p
ractice;
in
p
articu
lar,
it
is
u
n
clear
w
h
ich
on
e
of
N
P
1

an
d
N
P
3

in

(13-a)
sh
ou
ld
cou
n
t
as
th
e
sp
eci�
er
of
V
P
.

A
n
oth
er
q
u
estion
th
at
arises
is
w
h
eth
er
(13-a)
m
igh
t
im
itate
ad
ju
n
ction
to

V
0,
w
h
ich
accord
in
g
to
classicalth
eory
sh
ou
ld
b
e
ru
led
ou
t.
9

T
h
u
s,
(13-a)
th
reat-

en
s
to
u
n
d
erm
in
e
th
e
d
istin
ction
b
etw
een
ad
ju
n
ct
an
d
sp
eci�
er,
w
h
ereas
(13-b
)

faith
fu
lly
rep
resen
ts
th
e
trad
ition
al
v
iew
as
regard
s
sp
eci�
ers
an
d
ad
ju
n
cts:

th
ere
is
on
ly
on
e
sp
eci�
er,
b
u
t
th
ere
is
n
o
a
priopri
lim
it
on
th
e
n
u
m
b
er
of

ad
ju
n
ction
s
to
a
category.
C
an
w
e
recon
cile
th
e
trad
ition
alv
iew
w
ith
th
e
L
C
A
?

In
try
in
g
to
cop
e
w
ith
q
u
estion
s
of
a
sim
ilar
n
atu
re,
K
ay
n
e
d
elib
erately
m
o
d
-

i�
es
c-com
m
an
d
in
ord
er
to
get
th
e
d
esired
resu
lts.
G
ran
ted
th
at
th
is
p
ro
ced
u
re

is
legitim
ate
(w
h
ich
seem
s
to
d
ep
en
d
on
w
h
eth
er
or
n
ot
m
o
d
i�
ed
c-com
m
an
d
n
o-

tion
s
still
rem
ain
in
accord
w
ith
b
in
d
in
g
th
eory
an
d
oth
er
m
o
d
u
les
of
gram
m
ar),

w
e
m
ay
sp
ecu
late
a
lon
g
th
e
follow
in
g
lin
es.

9W
h
a
t
a
p
p
ea
rs
a
s
\
a
d
ju
n
ctio
n
"
is
n
everth
eless
b
a
se
g
en
era
ted
a
n
d
ex
p
loits
th
e
fact
th
at

o
u
r
ru
d
im
en
ta
ry
X
-b
a
r
th
eo
ry
d
o
es
n
o
t
p
o
se
a
n
y
u
p
p
er
lim
it
o
n
th
e
n
u
m
b
er
of
lev
els.

A
lth
o
u
g
h
th
e
d
istin
ctio
n
b
etw
een
b
a
se
g
en
era
ted
a
n
d
d
erived
stru
ctu
res
w
ill
b
e
irrelevan
t

in
th
e
fo
llow
in
g
,
it
is
clea
r
th
a
t
so
m
eth
in
g
m
o
re
m
u
st
b
e
sa
id
a
b
o
u
t
it.
F
or
in
stan
ce,
K
ay
n
e's

sy
stem

is
in
ca
p
a
b
le
o
f
ru
lin
g
o
u
t
b
a
se
g
en
era
ted
a
d
ju
n
ctio
n
o
f
a
m
a
x
im
al
p
ro
jection
to
an

in
tra
n
sitiv
e
v
erb
{
a
s
in
|
[V
P
|
[(V
)
N
P
(V
)]]
{
b
u
t
n
o
n
eth
eless
it
is
q
u
ite
ob
v
iou
s
th
at

su
ch
a
stru
ctu
re
ca
n
a
n
d
p
resu
m
a
b
ly
m
u
st
b
e
ru
led
o
u
t
o
n
p
u
rely
stru
ctu
ral
grou
n
d
s,
an
d

th
erefo
re
sh
o
u
ld
(b
u
t
ca
n
n
o
t)
b
e
b
lo
ck
ed
b
y
a
v
ersio
n
o
f
th
e
L
C
A
.
T
h
is
rem
ain
s
tru
e
in
ou
r

m
o
d
i�
ed
sy
stem
,
p
erh
a
p
s
p
o
in
tin
g
to
so
m
e
ill-u
n
d
ersto
o
d
d
e�
cien
cy
o
f
th
e
sy
stem
.

10

R
ecall
th
at
c-co
m
m
an
d
as
d
e�
n
ed
b
y
K
ay
n
e
en
ab
les
a
d
ju
n
cts
to
ign
ore
seg-

m
en
ts
th
ey
are
d
om
in
ated
b
y,
so
th
at
w
e
arrive
at
th
e
situ
ation
d
escrib
ed
in

fo
otn
ote
8
ab
ove.
A
s
th
ere
seem
s
little
em
p
irical
m
otivation
for
su
ch
a
m
ove,

let
u
s
agree
th
at
segm
en
ts
m
ig
h
t
d
elim
it
d
om
ain
s
for
c-com
m
an
d
,
at
least
in

th
e
case
of
segm
en
ts
of
m
ax
im
al
p
ro
jection
s.
F
rom
th
is
in
tu
ition
w
e
d
erive
th
e

follow
in
g
red
e�
n
itio
n
o
f
c-co
m
m
an
d
:

(14)

L
et
D
(�
),
th
e
d
om
ain
o
f
�
,
b
e
th
e
m
in
im
alsegm
en
t

su
ch
th
at

a.


d
o
m
in
ates
�
,

b
.


is
a
segm
en
t
o
f
a
m
ax
im
al
p
ro
jection
or
is
im
m
ed
iately
d
om
in
ated

b
y
su
ch
a
segm
en
t.

(15)

�
c-com
m
an
ds
�
i�

a.

�
an
d
�
a
re
so
lid
p
ro
jectio
n
s,

b
.

�
ex
clu
d
es
�
,
an
d

c.

�
is
d
om
in
a
ted
b
y
D
(�
).

L
et
u
s
see
h
ow
th
ese
con
d
ition
s
licen
se
m
u
ltip
le
ad
ju
n
ction
to
an
X
P
.
A
ccord
-

in
g
to
(14),
c-com
m
a
n
d
ex
ercised
b
y
an
y
o
f
th
e
N
P
s
in
(1
3-b
)
can
n
ot
clim
b
u
p

segm
en
ts:
if
it
co
u
ld
,
w
e
w
ou
ld
get
m
u
tu
al
asy
m
m
etric
c-com
m
an
d
b
etw
een
tw
o

ad
ju
n
cts,
w
h
ich
ex
clu
d
es
th
e
p
o
ssib
ility
of
m
u
ltip
le
ad
ju
n
ction
.
H
en
ce,
th
ere
is

asy
m
m
etrical
c-co
m
m
an
d
b
etw
een
all
N
P
s,
w
h
ich
su
Æ
ces
to
d
em
on
strate
th
e

w
ell-form
ed
n
ess
of
th
e
tree.

O
n
th
e
oth
er
h
an
d
th
e
sy
stem
n
ow
en
forces
ad
ju
n
ctio
n
in
cases
w
h
ere
K
ay
n
e

ex
clu
d
es
ad
ju
n
ction
to
an
X
P
b
u
t,
a
s
a
su
b
stitu
te,
recom
m
en
d
s
ad
ju
n
ction
to

th
e
sp
eci�
er
of
th
a
t
X
P
.
W
ith
in
th
e
p
resen
t
sy
stem
,
h
ow
ev
er,
ad
ju
n
ction
to
th
e

sp
eci�
er
d
o
es
n
ot
lead
to
a
stru
ctu
re
w
h
ere
th
e
ad
ju
n
ct
cou
ld
c-com
m
an
d
its

trace.
T
h
is
follow
s
sin
ce
in
a
con
�
gu
ratio
n
like
(16),

(16)

IP

(sp
eci�
er)

X
P
i % %

ee
(sp
eci�
er)

�
�

Q
Q
QQ

� � � �

L L
L L

I
0

t
i
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th
e
u
p
p
er
segm
en
t
of
th
e
sp
eci�
er
con
stitu
tes
th
e
d
om
ain
of
th
e
ad
ju
n
ct,
h
en
ce

n
o
b
in
d
in
g
relation
can
b
e
estab
lish
ed
b
etw
een
X
P
i
an
d
t
i .
If
follow
s
th
at
ad
-

ju
n
ction
o
f
X
P
i
to
IP
is
m
an
d
atory.

T
u
rn
in
g
n
ex
t
to
(13-a),
th
e
h
igh
est
V
0

is
th
e
d
om
ain
of
all
N
P
s
ex
cep
t
N
P
1 .

F
rom
th
is
it
follow
s
th
at
th
ese
N
P
i 's,
i
6=
1,
all
sy
m
m
etrically
c-com
m
an
d
each

oth
er,
w
h
ich
im
m
ed
iately
ex
clu
d
es
th
e
stru
ctu
re.
In
fact,
as
a
n
et
e�
ect,
on
ly

on
e
V

0

level
can
b
e
allow
ed
;
an
d
in
ad
d
ition
it
is
im
p
ossib
le
to
ad
join
to
th
at

lev
el.
T
h
is
is
ex
actly
w
h
at
w
e
w
ere
after.
M
oreover,
as
regard
s
all
stru
ctu
ral

p
ossib
ilities
b
elow
th
at
level,
w
e
p
red
ict
ex
actly
th
e
sam
e
resu
lts
as
K
ay
n
e
d
o
es.

In
p
articu
lar,
h
ead
m
ovem
en
t
c-com
m
an
d
s
its
trace,
an
d
a
d
ju
n
ction
to
a
h
ead

can
o
n
ly
o
ccu
r
on
ce.
H
en
ce
w
e
d
erive
a
con
trast
b
etw
een
ad
ju
n
ction
of
m
ax
im
al

p
ro
jection
an
d
of
h
ead
s:
w
h
ereas
m
u
ltip
le
ad
ju
n
ction
to
a
m
ax
im
al
category
is

san
ction
ed
b
y
n
ow
,
m
u
ltip
le
ad
ju
n
ction
to
a
h
ead
is
still
p
roscrib
ed
.

4
.2

A
d
ju
n
c
tio
n
o
f
a
H
e
a
d
to
a
n
X
P

A
n
oth
er
o
d
d
ity
of
K
ay
n
e's
sy
stem
is
th
at
ad
ju
n
ction
of
a
h
ead
to
a
m
ax
im
al

p
ro
jection
can
n
ot
b
e
ru
led
ou
t
in
m
atrix
clau
ses.
T
h
is
d
e�
cien
cy
b
ecom
es
ev
en

m
ore
d
ram
atic
in
th
e
rev
ised
p
rop
osal;
n
ot
on
ly
is
it
im
p
ossib
le
to
d
eriv
e
th
at
a

h
ead
like
\P
"
in
(17)
can
n
ot
b
e
ad
join
ed
to
V
P
,
b
u
t
w
e
also
can
n
ot
d
eriv
e
th
e

ob
ligatory
m
ax
im
ality
o
f
th
e
sp
eci�
er
N
j .
T
h
u
s,
th
e
follow
in
g
tree
w
ou
ld
h
ave
to

b
e
ex
clu
d
ed
b
y
m
ere
stip
u
lation
:

(17)

(V
P
)

P
� �

TT(V
P
)

N
i � �

AAV
0

V
� �

AAN
P
j

N
j

I
p
rop
ose
to
b
lo
ck
su
ch
d
an
glin
g
h
ead
s
b
y
assu
m
in
g
th
at
in
certain
con
�
gu
ra-

tion
s
h
ead
s
can
n
ot
p
rop
erly
c-com
m
an
d
.
B
asically,th
ere
are
on
ly
tw
o
con
�
gu
ra-

tion
s
in
w
h
ich
h
ead
s
h
ave
to
b
e
ab
le
to
com
m
an
d
.
E
ith
er
th
ey
c-com
m
an
d
v
ia

th
eir
ow
n
p
ro
jection
,
as
is
th
e
case
of
V
in
(17),
w
h
ere
V

0

is
th
e
c-d
om
ain
of

V
;
or
th
ey
com
m
an
d
\p
arasitically,"
i.e.,
th
ey
are
licen
sed
to
com
m
an
d
in
th
e

p
resen
ce
of
an
oth
er
h
ead
to
w
h
ich
th
ey
are
ad
join
ed
.

T
h
e
ab
ov
e
restriction
can
b
e
im
p
lem
en
ted
at
variou
s
p
laces
in
th
e
sy
stem
:

e.g.
as
p
art
of
th
e
n
otion
of
a
solid
p
ro
jection
,
as
p
art
of
th
e
n
otion
of
c-

12

com
m
an
d
,
a
s
p
art
o
f
th
e
d
e�
n
ition
of
d
o
m
a
in
s,
etc.
F
o
r
reason
s
of
ex
p
ository

clarity
(an
d
sin
ce
it
is
som
ew
h
at
arb
itra
ry
w
h
ere
th
e
a
d
d
ition
al
con
strain
t
is

p
laced
)
I
h
ave
d
ecid
ed
n
o
t
to
rev
ise
p
rev
iou
sly
d
e�
n
ed
n
otion
s
b
u
t
to
state
th
e

req
u
ired
con
stra
in
t
as
a
sep
arate
w
ell-form
ed
n
ess
co
n
d
ition
.
T
h
u
s,
th
e
follow
in
g

con
strain
t,
stated
in
term
s
o
f
a
co
n
d
ition
on
d
om
ain
s
of
h
ead
s,
can
b
e
v
iew
ed
as

d
irectly
restrictin
g
th
e
w
ell-form
ed
n
ess
of
trees:

(18)

If
h
is
a
h
ead
,
th
en

a.

D
(h
)
is
a
p
ro
jection
of
h
,
o
r

b
.

D
(h
)
=
D
(
)
for
so
m
e
h
ead

6=
h
.

I
w
ill
say
th
at
in
case
(18-b
)
h
is
p
ara
sitic
on

.
T
h
e
p
arasitic
ca
se
can
arise
in

b
asically
th
ree
situ
atio
n
s.
T
h
e
�
rst
is
ad
ju
n
ction
to
a
h
ead
,
as
in
|
[(V
)
P
(V
)],

th
e
secon
d
is
ad
ju
n
ction
to
a
n
in
term
ed
iate
p
ro
jection
,
e.g.,
w
h
en
P
is
ad
join
ed

to
som
e
V
0,
an
d
th
e
th
ird
is
w
h
ere
th
e
stru
ctu
re
ap
p
ea
rs
to
b
e
\d
ou
b
le
h
ead
ed
,"

as
in
|
[V
0

P
V
]
an
d
|
[V
P
V
P
].
In
all
cases,
th
e
h
ead
P
is
close
en
ou
gh
to

an
oth
er
h
ead
so
th
at
b
oth
h
ead
s
h
ave
th
e
sam
e
d
om
ain
.
B
u
t
on
ly
th
e
ca
se
of

ad
ju
n
ction
to
V
y
ield
s
asy
m
m
etrica
l
c-com
m
an
d
,
w
h
ich
is
�
n
e;
in
all
oth
er
cases

w
e
get
sy
m
m
etrical
c-co
m
m
an
d
b
etw
een
V
an
d
P
,
w
h
ich
is
p
roscrib
ed
.

R
etu
rn
in
g
to
(17
),
w
e
ob
serv
e
th
at
D
(N
i )
a
n
d
D
(P
)
are
th
e
tw
o
segm
en
ts
of

V
P
w
h
ich
d
o
n
ot
con
stitu
te
d
om
ain
s
of
an
y
oth
er
h
ead
.
H
en
ce,
th
e
stru
ctu
re
is

ru
led
ou
t
b
y
(18-b
).
W
e
con
clu
d
e
fro
m
th
is
th
at
h
ead
s
can
on
ly
b
e
ad
join
ed
to

h
ead
s.

5

H
e
a
d
F
in
a
l
C
o
n
stru
c
tio
n
s

A
n
oth
er
p
rob
lem
atic
con
seq
u
en
ce
o
f
K
ay
n
e's
sy
stem
is
th
at
it
is
im
p
ossib
le
to

b
ase
gen
erate
S
O
V
-ord
er.
In
itself,
th
is
d
o
es
n
ot
seem
d
isastrou
s,sin
ce
on
e
cou
ld

resort
to
w
ell-k
n
ow
n
p
rin
cip
les
th
at
can
en
force
m
ovem
en
t
of
th
e
ob
ject
an
d
/o
r

th
e
verb
,
so
th
at
S
-stru
ctu
ral
S
O
V
ord
er
can
b
e
d
eriv
ed
from

S
V
O
o
rd
er
at

D
-stru
ctu
re.
1
0

1
0N
ote
th
at
th
e
op
p
osite
h
as
also
b
een
p
rop
osed
in
th
e
literatu
re
(cf.
K
oster
1988,
M
�u
ller

1993,
K
lein
&

v
.
S
tech
ow
1991)
so
th
at
S
V
O

ord
er
in
E
n
glish
cou
ld
as
w
ell
b
e
d
erived

from

an
u
n
d
erly
in
g
S
O
V
ord
er.
T
h
ese
th
eories
take
ad
van
tage
of
argu
m
en
ts
again
st
aÆ
x

h
op
p
in
g
in
E
n
glish
:
con
trary
to
C
h
om
sk
y
1992,
w
h
ere
V
is
m
oved
to
T
en
se
at
L
F
on
ly,
it

h
as
o
ccasion
ally
b
een
su
ggested
th
at
V
-m
ovem
en
t
is
overt
(cf.
O
u
h
alla
1990,
Joh
n
son
1991),

so
th
at
u
n
d
erly
in
g
h
ead
-com
p
lem
en
t
ord
er
is
n
o
lon
ger
v
isib
le
at
su
rface
stru
ctu
re.
F
rom

th
is
it
fo
llow
s
th
at
u
n
d
erly
in
g
S
O
V
is
at
least
a
th
eoretical
p
ossib
ility,
an
d
in
fact
on
e
th
at

m
igh
t
h
ave
w
elcom
e
con
seq
u
en
ces
w
h
en
d
ealin
g
w
ith
\ob
ject
b
efore
ad
ju
n
ct"
w
ord
ord
er.
C
f.

L
arson
1988
an
d
th
e
ab
ove
m
en
tion
ed
literatu
re
for
fu
rth
er
d
iscu
ssion
.
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W
h
eth
er
or
n
ot
on
e
ord
er
is
d
eriv
ed
from
th
e
o
th
er,
w
e
m
ay
giv
e
cred
it
to

th
e
th
eory
b
y
assu
m
in
g
th
at
in
each
case
w
e
can
m
otivate
sp
eci�
c
sy
n
tactic

con
d
ition
s
th
at
trigger
m
ovem
en
t
of
verb
s
an
d
ob
jects,
so
th
at
u
n
d
erly
in
g
stru
c-

tu
re
rem
ain
s
con
sisten
t
w
ith
th
e
L
C
A
.
H
ow
ever,
if
a
lan
gu
age
(e.g.
Jap
an
ese,

K
orean
,
T
u
rk
ish
,
etc.)
is
con
sisten
tly
h
ead
�
n
al,
w
ith
all
h
ead
s
in
clu
d
in
g
com
-

p
lem
en
tizers
sh
ow
in
g
u
p
at
\th
e
w
ron
g
p
lace,"
it
b
ecom
es
n
ecessary
to
in
ven
t

all
sorts
of
d
u
b
iou
s
p
rin
cip
les
th
at
en
force
m
ov
em
en
t
of
every
th
in
g
ex
cep
t
th
e

h
ead
s.
A
lth
ou
gh
K
ay
n
e
takes
great
p
ain
s
to
ju
stify
su
ch
a
p
ossib
ility,
I
tak
e
it

for
gran
ted
th
at
su
ch
a
th
eory
is
n
ot
d
esirab
le,
p
erh
ap
s
n
ot
ev
en
feasib
le,
an
d

ev
id
en
tly
n
ot
ap
p
ealin
g
as
regard
s
sim
p
licity
a
n
d
com
m
on
sen
se.
1
1

T
h
e
situ
ation
is
sim
ilar
in
a
lan
gu
age
lik
e
G
erm
an
,
w
h
ich
is
on
ly
p
artially

h
ead
�
n
al.
T
h
u
s,
a
ty
p
ical
stru
ctu
re
stan
d
ard
ly
assu
m
ed
for
G
erm
an
(b
u
t
ex
-

clu
d
ed
b
y
th
e
th
eory
)
is
(19):

(19)

C
P

C
w
eil

`b
eca
u
se' �

� �

H
HH

A
g
rP

N
PNich

`I'

!
!
!!

a
a
aa

A
g
r
0

T
P

V
P

X
PXsie

`h
er' � �

AAVt
1


 


JJ
Tt

2
"
""

b
bb

(A
g
r)

(T
2 )

V
1

lieb
-

`lov
e' 
 


JJ(T
2 )

-t-
P
a
st

� �

@@
(A
gr)

-e

1
.p
.sg.

It
is
cru
cial
h
ere
th
at
A
gr
is
�
n
al
b
u
t
C
is
n
ot.
T
h
e
�
rst
p
rob
lem
to
accou
n
t
for

in
a
\n
o
�
n
al
h
ead
"
th
eory
like
K
ay
n
e's
is
h
ead
ord
er
w
ith
in
T
P
,
w
h
ere
m
u
ltip
le

em
b
ed
d
in
gs
of
a
u
x
iliaries,
m
o
d
als,
E
C
M
-v
erb
s
etc.,
con
sisten
tly
y
ield
a
n
on
p
re-

d
icted
ord
er,
w
ith
th
e
m
ost
d
eep
ly
em
b
ed
d
ed
verb
al
elem
en
t
ap
p
earin
g
as
th
e

1
1N
o
te,
e.g
.,
th
a
t
th
e
req
u
ired
m
ov
em
en
t
o
f
IP
in
to
S
p
ecC
is
a
t
lea
st
d
u
b
iou
s:
n
ot
on
ly

is
IP
-m
ov
em
en
t
a
s
su
ch
a
lrea
d
y
u
n
ex
p
ected
(w
h
y
d
o
n
't
w
e
�
n
d
it
in
oth
er
lan
gu
ages
an
d

con
tex
ts?),
it
a
lso
sh
ow
s
in
co
n
sisten
cies
w
ith
cen
tra
l
p
a
rts
o
f
th
e
th
eo
ry,
b
ecau
se
u
sin
g
th
e

S
p
ecC
p
o
sitio
n
a
s
a
n
esca
p
e
h
a
tch
n
o
lo
n
g
er
seem
s
p
o
ssib
le.
T
h
is
ca
lls
for
a
com
p
letely

d
i�
eren
t
th
eo
ry
fo
r
cy
clic
m
ov
em
en
t
o
f
a
d
ju
n
cts
{
a
co
n
seq
u
en
ce
th
a
t
is
n
ot
even
m
en
tion
ed

in
K
ay
n
e's
p
a
p
er.
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righ
tm
ost
elem
en
t
w
ith
in
IP
.
H
ere
ag
ain
it
seem
s
rath
er
u
n
m
otivated
to
a
ssu
m
e

th
at
su
rface
ord
er
is
n
ecessarily
d
erived
;
th
e
on
ly
th
in
g
on
e
can
say
is
th
at
th
e

d
erivation
alp
rin
cip
les
th
at
w
ou
ld
take
care
of
th
e
com
p
lem
en
t-p
reced
es-h
ead
or-

d
er
are
n
ot
y
et
in
ven
ted
,
an
d
if
th
ey
w
ere
it
seem
s
th
ey
w
o
u
ld
b
e
b
o
u
n
d
to
lack

in
tu
itive
p
lau
sib
ility.

A
s
p
oin
ted
ou
t
ab
ove,
h
ow
ever,
th
ere
m
igh
t
b
e
a
p
o
ssib
ility
to
gen
erate
h
ead

�
n
al
con
stru
ction
s
w
ith
in
K
ay
n
e's
sy
stem
,
in
fact
on
e
th
at
seem
s
to
h
ave
b
een

overlo
ok
ed
.
F
or
assu
m
e
th
at
th
e
in
tern
al
stru
ctu
re
of
T
P
is
as
follow
s:

(20)

T
P

(T
)

V
P

(V
)

X
PXsie
� �

@@
(V
)

t
1

� �

@@
(T
)

t
2

A
s
su
ch
,
th
e
stru
ctu
re
is
w
ell-fo
rm
ed
.
B
u
t
ap
art
from
raisin
g
th
e
q
u
estion
of
h
ow

to
ju
stify
th
at
com
p
lem
en
ts
n
ow
sh
ow
u
p
as
b
ase
gen
erated
ad
ju
n
cts,
(20)
d
o
es

n
ot
solve
th
e
p
rob
lem
.
T
h
e
rea
son
is
th
at
w
e
still
h
av
e
to
in
sert
(20)
in
to
th
e

larger
tree.
M
ere
su
b
stitu
tion
o
f
th
e
form
er
T
P
can
n
o
t
d
o,
sin
ce
th
en
A
gr
w
o
u
ld

asy
m
m
etrically
c-com
m
an
d
everth
in
g
w
ith
in
T
P
.
A
n
d
ad
ju
n
ction
to
A
gr
is
also

im
p
ossib
le,
sin
ce
it
still
follow
s
from
th
e
sy
stem
th
at
a
d
ju
n
ction
to
a
head
ca
n

o
ccu
r
on
ly
on
ce.
T
h
u
s,
th
ere
is
n
o
w
ay
to
com
b
in
e
(2
0)
w
ith
h
ead
m
ovem
en
t
to

th
e
righ
t.

L
et
u
s
try
n
ow
to
reco
n
cile
p
h
rase
stru
ctu
res
lik
e
(19)
w
ith
th
e
p
rin
cip
les

of
asy
m
m
etry.
W
e
h
ave
seen
a
b
ov
e
th
at
th
e
on
ly
w
ay
to
ach
ieve
con
sisten
cy
is

to
rev
ise
asy
m
m
etrical
com
m
a
n
d
,
p
erh
ap
s
a
lon
gsid
e
w
ith
th
e
v
ery
n
otion
of
c-

com
m
an
d
.
M
y
�
rst
step
,
th
erefore,
is
to
restrict
th
e
c-com
m
an
d
ed
d
om
ain
of

certain
h
ead
s:
I
assu
m
e
h
ere
th
at
th
ese
h
ead
s,
w
h
ich
I
w
ill
call
w
eak
,
can
on
ly

c-com
m
an
d
oth
er
h
ea
d
s.
I
d
o
n
ot
see
th
at
th
is
h
as
an
y
d
am
agin
g
con
seq
u
en
ces

w
ith
resp
ect
to
th
e
u
se
of
c-com
m
a
n
d
in
oth
er
m
o
d
u
les
of
gram
m
ar,
an
d
in
an
d

b
y
itself
th
is
assu
m
p
tion
alo
n
e
ch
a
n
ges
n
oth
in
g
w
ith
in
th
e
sy
stem
of
\an
tisy
m
-

m
etric"
d
eterm
in
ation
of
lin
ea
r
ord
er.
T
h
u
s,
w
ith
or
w
ith
o
u
t
th
is
restriction
,
w
e

get
th
e
sam
e
stru
ctu
res
as
b
efo
re.
F
or
in
stan
ce,
ev
en
th
ou
gh
V
,
w
h
ich
is
a
w
eak
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h
ead
in
G
erm
an
(p
recisely
b
ecau
se
it
is
h
ead
�
n
al),
d
o
es
n
ot
strictly
sp
eak
-

in
g
c-com
m
an
d
X
P
in
(20),
it
still
c-com
m
an
d
s
X
,
an
d
th
erefore
th
e
stru
ctu
re

is
still
ru
led
ou
t.
B
u
t
assu
m
e
n
ow
th
at
w
eak
h
ead
s
w
h
en
p
articip
atin
g
in
th
e

d
eterm
in
ation
of
lin
ear
ord
er
can
d
o
so
on
ly
in
a
v
ery
lo
cal
d
om
ain
.
T
h
e
rele-

va
n
t
restriction
seem
s
to
b
e
th
at
w
eak
h
ead
s
can
n
ot
asy
m
m
etrically
c-com
m
an
d

across
m
ax
im
al
p
ro
jection
s.
A
s
a
resu
lt,
th
en
,
V
in
(20)
can
n
ot
asy
m
m
etrically

com
m
an
d
X
,
a
n
d
sin
ce
it
also
can
n
ot
c-com
m
an
d
X
P
,
th
is
y
ield
s
th
e
fu
rth
er

con
seq
u
en
ce
th
at
X
P
can
n
ow
asy
m
m
etrically
com
m
an
d
V
.
T
h
is
is
ex
actly
w
h
at

m
akes
a
ch
an
ge
of
lin
ear
ord
er
p
ossib
le.

O
n
th
e
oth
er
h
an
d
,
ob
serv
e
th
at
w
e
get
th
e
sam
e
resu
lts
as
b
efore
w
ith
in
a

n
on
-m
ax
im
al
p
ro
jection
,
i.e.,
w
ith
in
a
h
ead
.
T
h
u
s,
V
1

in
(19)
still
asy
m
m
etri-

cally
c-com
m
an
d
s
T
2 ,
w
h
ich
in
tu
rn
asy
m
m
etrically
c-com
m
an
d
s
A
gr
{
alth
ou
gh

all
h
ead
s
in
volved
h
ere
are
w
eak
.
W
e
a
lso
k
n
ow
th
at
V
1

c-com
m
an
d
s
V
an
d
T
2

c-com
m
an
d
s
T
,
b
u
t
it
is
cru
cial
th
at
th
is
relation
d
o
es
n
ot
en
ter
in
to
th
e
d
eter-

m
in
ation
of
asy
m
m
etric
com
m
an
d
.

In
ord
er
to
m
ake
th
is
p
recise,
I
w
ill
h
an
d
le
th
e
req
u
irem
en
t
th
at
n
o
m
ax
im
al

p
ro
jection
in
terven
e
b
etw
een
tw
o
h
ead
s
b
y
say
in
g
th
at
th
ey
m
u
st
h
ave
th
e
sam
e

d
om
ain
,
so
th
at
h
ere
again
som
e
k
in
d
of
\eq
u
i-d
istan
ce"
is
in
volved
.
W
e
n
ow

d
e�
n
e
alateral
com
m
an
d
(=
a-com
m
an
d
)
as
an
an
tisy
m
m
etric
relation
th
at
h
as

to
rep
lace
th
e
n
otion
\asy
m
m
etric
c-com
m
an
d
"
in
(2-b
):

(21)

�
a-com
m
an
ds
�
i�

a.

�
c-com
m
an
d
s
�
,

b
.

�
d
o
es
n
ot
c-com
m
an
d
�
,
a
n
d

c.

if
�
is
a
w
eak
h
ead
,
th
en
D
(�
)
=
D
(�
).

T
o
illu
strate
again
,
A
gr
c-com
m
an
d
s
ev
ery
h
ead
w
ith
in
T
P
,
an
d
so
d
o
T
2

a
n
d

V
1 .
B
u
t
A
gr
d
o
es
n
ot
a-com
m
an
d
th
ese
n
o
d
es,
sin
ce
th
ey
d
o
n
ot
b
elon
g
to
its

d
om
ain
.
O
n
th
e
oth
er
h
an
d
,
V
1

a-com
m
an
d
s
T
2 ,
w
h
ich
in
tu
rn
a-com
m
an
d
s

A
gr,
so
th
at
th
e
in
tern
al
ord
er
of
aÆ
x
ation
is
still
�
x
ed
b
y
th
e
L
C
A
.

R
ep
lacin
g
asy
m
m
etrical
com
m
an
d
b
y
alateral
com
m
an
d
is
on
ly
th
e
�
rst
step

of
rev
ision
s
of
earlier
assu
m
p
tion
s.
A
ssu
m
e
th
at
w
e
gen
erate
verb
secon
d
ord
er

b
y
m
ov
in
g
th
e
com
p
lex
verb
to
C
b
y
ad
ju
n
ction
.
T
h
en
th
e
verb
p
reced
es
ev
-

ery
th
in
g
w
ith
in
th
e
IP
an
d
it
also
a-com
m
an
d
s
C
,
w
h
ich
in
tu
rn
a-com
m
an
d
s

everth
in
g
w
ith
in
IP
.
T
h
is
�
x
es
a
d
e�
n
ite
lin
ear
ord
er,
b
u
t
u
n
fortu
n
ately
it
d
o
es

n
ot
su
Æ
ce
to
satisfy
th
e
L
C
A
,
sin
ce
for
an
y
elem
en
t
�
w
ith
in
IP
th
e
v
erb
or
an

elem
en
t
th
at
d
om
in
ates
th
e
v
erb
m
u
st
a-com
m
an
d
�
.
B
u
t
th
is
is
n
ot
th
e
case,

sin
ce
th
e
verb
is
w
eak
an
d
th
erefore
on
ly
a-com
m
an
d
s
C
.
N
eith
er
can
th
e
w
ea
k

verb
a-com
m
an
d
an
y
th
in
g
w
ith
in
IP
,
n
or
is
th
ere
an
y
category
th
at
in
clu
des
th
e

verb
an
d
th
at
cou
ld
.
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O
n
e
w
ay
ou
t
is
to
u
n
d
ersta
n
d
d
om
in
an
ce
in
th
e
L
C
A
in
th
e
w
ea
ker
sen
se,
so

th
at
th
e
h
ead
C
,
w
h
ich
a-co
m
m
an
d
s
�
,
can
serv
e
as
th
e
relevan
t
n
o
d
e
th
at
d
om
-

in
ates
th
e
verb
an
d
th
ereb
y
�
x
es
its
lin
ear
p
o
sition
in
th
e
tree:
if
C
d
om
in
ates

th
e
v
erb
,
th
en
th
ere
is
an
elem
en
t
ab
ove
th
e
v
erb
th
at
a-com
m
an
d
s
�
,
an
d
th
e

L
C
A
is
satis�
ed
.

It
tu
rn
s
ou
t,
h
ow
ever,
th
at
th
is
solu
tion
fails
if
w
e
ad
join
a
stron
g
h
ead
to

w
eak
on
e.
In
corp
oration
of
a
p
rep
osition
in
to
a
w
eak
verb
m
igh
t
b
e
a
ca
se
in

p
oin
t,
alth
ou
gh
it
is
u
n
clear
w
h
eth
er
or
n
o
t
th
is
p
ro
cess
sh
ou
ld
b
e
d
ealt
w
ith
in

sy
n
tax
.
T
h
e
m
ore
p
ro
d
u
ctive
cases
in
G
erm
an
argu
ab
ly
in
v
olve
in
corp
oration
of

a
p
ostp
osition
,i.e.
of
a
w
eak
h
ead
.
T
h
is
is
illu
strated
in
(22
):

(22)

a.

E
r

H
e

sah
saw

sie
th
em

|
[P
P
d
ie

th
e

M
au
er

w
all

en
tlan
g

alon
gsid
e

]
fah
ren

d
rive

b
.

|
[P
P
D
ie
M
au
er
en
tlan
g
]
sah
er
sie
fa
h
ren

c.
*D
ie
M
au
er
i
sa
h
er
sie
|
[P
P
t
i
en
tla
n
g
]
fa
h
ren

d
.

D
ie
M
au
er
sah
er
sie
en
tlan
gfah
ren

e.

E
r
sah
sie
d
ie
M
au
er
en
tlan
gfah
ren

In
(b
)
th
e
P
P
is
fro
n
ted
an
d
th
erefore
m
u
st
b
e
a
con
stitu
en
t.
T
h
e
an
aly
sis
in

(c)
is
p
red
icted
to
b
e
im
p
ossib
le,
sin
ce
th
e
fron
ted
N
P
h
a
s
b
een
ex
traced
ou
t

of
th
e
P
P
,
an
d
it
is
w
ell-k
n
ow
n
th
at
P
-stran
d
in
g
of
fu
ll
N
P
s
is
u
n
gram
m
atical

in
G
erm
an
.
A
s
(d
)
sh
ow
s,
th
e
su
rface
ord
er
is
n
everth
eless
gram
m
a
tical.
T
h
is
is

p
ossib
le
on
ly
if
th
e
p
o
stp
osition
h
as
in
corp
o
rated
in
to
th
e
v
erb
,
p
erh
ap
s
a
lread
y

in
th
e
lex
icon
(i.e.,
w
ith
ou
t
leav
in
g
a
sy
n
tactic
tra
ce).
T
h
is
b
ecom
es
ev
id
en
t

in
(d
)
an
d
(e)
w
h
ere
th
e
p
ostp
o
sition
a
n
d
th
e
v
erb
a
re
am
alga
m
a
ted
to
on
e

sin
gle
w
ord
.
A
s
it
stan
d
s,
th
e
th
eory
p
red
icts
th
at
th
is
k
in
d
of
in
corp
oration

is
p
erm
issib
le
fo
r
p
ostp
o
sition
s,
b
u
t
can
n
ot
o
ccu
r
w
ith
p
rep
o
sition
s,
i.e.
stro
n
g

h
ead
s.
1
2

1
2If,
on
th
e
oth
er
h
an
d
,
in
corp
oration
of
stro
n
g
h
ead
s
sh
ou
ld
o
ccu
r
regu
larly
in
certain

lan
gu
ages,
w
e
a
re
in
trou
b
le.
It
seem
s
th
en
th
at
th
e
correct
gen
eralization
is
th
at
th
e
ad
-

join
ed
h
ead
s
w
ill
a
cq
u
ire
p
rop
erties
of
th
e
h
ost,
w
h
ich
is
to
say
th
at
a
stron
g
h
ead
b
ecom
es

w
eak
if
it
ad
join
s
to
a
w
eak
on
e,
an
d
v
ice
versa.
B
u
t
if
th
is
is
correct,
it
im
p
lies
a
ch
an
ge
of

p
ersp
ectiv
e:
th
e
p
rop
erty
of
\w
eak
n
ess"
is
in
p
art
a
con
tex
tu
al
on
e.
B
asically,
th
en
,
a
certain

ty
p
e
of
h
ead
w
ill
b
ecom
e
faib
le
on
ly
w
h
en
b
ein
g
d
irectly
con
fron
ted
w
ith
a
m
ax
im
al
p
ro-

jection
as
its
sister.
T
h
is
resu
lt,
h
ow
ever,
is
h
ard
ly
satisfy
in
g,
b
ecau
se
it
th
row
s
u
s
b
ack
to

m
ere
d
escrip
tiv
e
stip
u
lation
th
at
d
irectly
in
volves
certain
co
n
�
g
u
ra
tio
n
s,
rath
er
th
an
lex
ical

p
rop
erties
alon
e.
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6

C
o
n
c
lu
sio
n

T
h
e
ab
ove
m
o
d
i�
cation
s
of
K
ay
n
e's
sy
stem
,
alb
eit
p
erh
ap
s
n
ot
p
articu
larly
p
er-

vasive,
reveal
th
at
th
e
n
otion
of
com
m
an
d
as
d
eterm
in
ed
b
y
th
e
req
u
irem
en
ts

of
b
in
d
in
g
of
an
ap
h
ors
an
d
traces
still
leav
es
ro
om

for
fu
rth
er
m
an
o
eu
v
rin
g.

A
s
w
e
h
av
e
sh
ow
n
in
section
(2.),
m
o
d
i�
cation
s
of
com
m
an
d
en
ab
le
u
s
to
d
e-

scrib
e
a
fu
rth
er
ran
ge
of
stru
ctu
ral
p
o
ssib
ilities,
w
ith
ou
t
losin
g
th
e
b
asic
in
tu
-

ition
s
ab
ou
t
th
e
lin
earization
th
at
is
ex
ercised
b
y
asy
m
m
etrical
com
m
an
d
b
e-

tw
een
N
P
s.
W
h
eth
er
or
n
ot
th
is
en
largem
en
t
w
ill
b
e
ap
p
roved
of,
th
e
very
fact

th
at
d
i�
eren
t
n
otion
s
of
com
m
an
d
im
p
ly
d
i�
eren
t
stru
ctu
ral
p
ossib
ilities
m
ay

con
trib
u
te
to
som
e
clari�
cation
of
th
e
role
of
asy
m
m
etric
com
m
an
d
in
\A
n
ti-

sy
m
m
etric
S
y
n
tax
."

L
ast
b
u
t
n
ot
least
it
seem
s
to
m
e
th
at
sim
p
le
facts
of
w
ord
ord
er
in
S
O
V
lan
-

gu
ages
req
u
ire
a
m
o
d
i�
cation
of
th
e
sy
stem
,
oth
erw
ise
w
e
ru
n
th
e
risk
of
en
d
in
g

u
p
w
ith
n
o
th
eory
at
all:
if,
as
K
ay
n
e
seem
s
to
im
p
ly,
p
ro
jection
s
(an
d
em
p
ty

h
ead
s)
can
b
e
ju
sti�
ed
solely
on
th
e
grou
n
d
s
o
f
p
rov
id
in
g
lan
d
in
g
sites
for
m
ove-

m
en
t,
th
e
th
eory
is
n
o
lon
ger
restrictiv
e.
In
oth
er
w
ord
s,
m
ovem
en
t
is
largely

u
sed
as
a
w
ild
card
to
gen
erate
an
y
p
erm
u
tation
s
of
th
e
u
n
d
erly
in
g
sch
em
e.
A
s

regard
s
th
e
few
u
n
d
erly
in
g
stru
ctu
res
p
erm
itted
b
y
K
ay
n
e's
sy
stem
,
it
seem
s
to

b
e
d
iÆ
cu
lt
to
gain
p
ositive
em
p
irical
ev
id
en
ce
in
favor
of
th
em
:
on
e
w
ou
ld
h
ave

to
argu
e
th
at
m
ore
lib
eral
v
ersion
s
of
X
-b
ar
th
eory
p
erm
it
th
e
w
ron
g
stru
ctu
res.

N
o
su
ch
argu
m
en
t,
e.g.,
again
st
b
ase
gen
eratin
g
S
O
V
-ord
er,
h
as
b
een
giv
en
.
T
h
e

on
ly
ev
id
en
ce
is
th
eory
in
tern
al:
X
-b
ar
th
eory
alleged
ly
p
erm
its
to
o
articu
lated

stru
ctu
res.
T
h
is
claim
,
h
ow
ever,
m
u
st
b
e
evalu
ated
again
st
th
e
b
ack
grou
n
d
of

th
e
th
eory
as
it
stan
d
s,
w
h
ich
in
tu
rn
seem
s
to
im
p
ly
to
o
u
n
restricted
u
ses
of

em
p
ty
h
ead
s
an
d
tran
sform
ation
ald
ev
ices.

T
o
su
m
u
p
,
w
e
eith
er
n
eed
fu
rth
er
restriction
s
on
d
erivation
s,
or
w
e
m
u
st

allow
for
m
ore
ty
p
es
of
b
ase
stru
ctu
res.
A
s
I
h
ave
n
o
id
ea
of
h
ow
to
restrict

d
erivation
s,I
tried
to
p
u
rsu
e
th
e
secon
d
altern
ativ
e.

A
p
p
e
n
d
ix
1
:
K
a
y
n
e
's
C
o
n
stru
c
tio
n

T
h
e
follow
in
g
d
e�
n
ition
s
are
ad
ap
ted
from
K
ay
n
e
1993.

L
et
d(X
)
b
e
th
e
set
of
term
in
als
th
at
X
d
om
in
ates.
L
et
dhX
;Y
i
=
fha
;bi
:

a
2
d
(X
)
an
d
b
2
d(Y
)g.
L
et
S
b
e
a
set
of
ord
ered
p
airs
fhX
i ;Y
;i ig
for
0
�
i
�

n
.
T
h
en
d(S
)
=
th
e
u
n
ion
of
dhX
i ;Y
i i
for
all
i;0
�
i
�
n
.
C
on
sid
er
th
e
set
A
of

ord
ered
p
airs
hX
j ;Y
j i
su
ch
th
at
for
each
j,
X
j
asy
m
m
etrically
c-com
m
an
d
s
Y
j .

L
et
T
b
e
th
e
set
of
term
in
als
of
a
given
p
h
rase
m
ark
er
P
.

18

(23)

L
in
ear
C
orrespon
den
ce
A
xio
m
:

d(A
)
is
a
lin
ear
ord
er
o
f
T
.

T
h
e
L
C
A
still
h
as
to
b
e
\
in
terp
reted
"
in
a
p
articu
la
r
w
ay.
T
h
e
con
d
ition
is
to
b
e

u
n
d
ersto
o
d
as
d
e�
n
in
g
th
e
(!)
lin
ear
ord
er
of
a
tree.
T
h
is
h
as
tw
o
im
p
lication
s.

F
irst,
th
e
L
C
A
is
n
ot
m
ean
t
to
ex
p
ress
th
a
t
a
p
h
rase
m
ark
er
P
is
w
ell-form
ed
as

so
on
as
d(A
)
is
a
n
a
rbitra
ry
lin
ear
ord
er
of
its
term
in
als,
w
h
ere
th
e
actu
al
ord
er

of
term
in
als
d
i�
ers
fro
m
d(A
).
T
h
u
s,
th
e
L
C
A
is
m
ean
t
to
�
x
th
e
on
e
an
d
on
ly

(actu
al)
ord
er
of
term
in
a
ls
of
a
tree.
S
econ
d
,
th
e
L
C
A
still
leaves
op
en
tw
o
p
os-

sib
ilities:
in
on
e
lan
gu
age,
it
m
ay
im
p
ly
th
e
ord
er
\sp
eci�
er
b
efore
h
ead
b
efore

com
p
lem
en
t,"
in
an
o
th
er
it
m
ay
b
e
con
sisten
t
w
ith
th
e
m
irror
im
age
lan
gu
age

\com
p
lem
en
t
b
efore
h
ead
b
efore
sp
eci�
er."
K
ay
n
e
ru
les
ou
t
th
e
secon
d
p
ossib
il-

ity
b
y
stip
u
lation
.

A
p
p
e
n
d
ix
2
:
P
ro
o
f
o
f
E
q
u
iv
a
le
n
c
e

S
u
p
p
ose
P
is
a
p
h
ra
se
m
arker
su
ch
th
at
K
ay
n
e's
L
C
A
p
lu
s
th
e
ab
ov
e
m
en
tion
ed

q
u
ali�
cation
s
are
sa
tis�
ed
.W
e
�
rst
sh
ow
th
at
th
is
im
p
lies
(2),
rep
eated
as
(24):

(24)

a.

If
n
i
an
d
n
j
a
re
term
in
al
elem
en
ts
of
a
tree,
th
en
eith
er
n
i
p
reced
es

n
j ,
o
r
v
ice
versa
(b
u
t
n
o
t
b
oth
).

b
.

In
a
w
ell-form
ed
tree,
a
term
in
al
n
o
d
e
n
i
p
reced
es
a
term
in
al
n
o
d
e

n
j
i�
th
ere
a
re
�
an
d
�
su
ch
th
at
�
d
om
in
ates
n
i ,
�
d
om
in
ates
n
j ,

an
d
�
a
sy
m
m
etrically
c-com
m
an
d
s
�
.

P
art
(a)
triv
ially
follow
s.
In
ord
er
to
sh
ow
(b
),
assu
m
e
�
rst
th
at
n
i
p
reced
es
n
j .

W
e
sh
ow
th
at
th
ere
are
�
an
d
�
su
ch
th
at
�
d
om
in
ates
n
i ,
�
d
om
in
ates
n
j ,

an
d
�
asy
m
m
etrica
lly
c-com
m
an
d
s
�
.
T
h
is
is
straigh
tfo
rw
ard
,
sin
ce
b
y
d
e�
n
ition

th
ere
ex
ists
th
e
p
air
hn
i ;n
j i
2
d(A
),
w
h
ich
im
p
lies
som
e
p
air
hX
i ;Y
i i
2
A

su
ch

th
at
n
i
2
d(X
i )
an
d
n
j
2
d(Y
i ).
S
in
ce
A

is
com
p
osed
o
f
p
airs
stan
d
in
g
in
th
e

asy
m
m
etric
c-com
m
an
d
relation
,
X
i
=
�
;Y
i
=
�
.
T
h
is
is
all
w
e
n
eed
to
estab
lish

th
e
d
irection
from
left
to
righ
t.

A
ssu
m
e
n
ex
t
th
at
th
ere
are
�
an
d
�
su
ch
th
at
�
d
om
in
ates
n
i ,
�
d
om
in
ates

n
j ,
an
d
�
asy
m
m
etrically
c-com
m
an
d
s
�
.
W
e
h
ave
to
sh
ow
th
at,
given
K
ay
n
e's

L
C
A
,
it
follow
s
th
at
n
i

p
reced
es
n
j .
S
in
ce
�

asy
m
m
etrically
c-com
m
an
d
s
�
,

h�
;�
i2
A
,
h
en
ce
hn
i ;n
j i2
d(A
).
T
h
u
s,
it
is
ob
v
iou
s
th
at
n
i
p
reced
es
n
j .

T
h
e
rev
erse
d
irection
is
m
ore
in
volv
ed
,
sin
ce
K
ay
n
e's
con
stru
ction
is
m
ore

com
p
licated
th
a
n
(24).
A
ssu
m
e
th
a
t
(24)
h
old
s.
W
e
h
ave
to
sh
ow
th
a
t
K
ay
n
e's

L
C
A
is
satis�
ed
.
F
irst
o
b
serve
th
at
if
(24)
h
old
s
th
en
th
ere
can
n
ot
b
e
an
y
�

0

an
d
�

0

su
ch
th
at
�

0

d
om
in
a
tes
n
i ,
�

0

d
om
in
ates
n
j ,
an
d
�

0

asy
m
m
etrically
c-

19



com
m
an
d
s
�
0.
If
th
ere
w
ere,
it
w
ou
ld
follow
from
u
sin
g
th
e
d
irection
from
righ
t

to
left
in
(24)
th
at
b
oth
n
i
p
reced
es
n
j
an
d
n
j
p
reced
es
n
i ,
w
h
ich
,
b
y
d
e�
n
ition

of
a
lin
ear
ord
er,
w
ou
ld
req
u
ire
th
at
n
i
=
n
j .
T
h
is
situ
ation
,
h
ow
ever,
is
p
re-

clu
d
ed
b
y
th
e
exclu
de
-clau
se
of
th
e
c-com
m
an
d
d
e�
n
ition
.
L
et
u
s
call
th
is
resu
lt

\lem
m
a
1."

A
ssu
m
e
n
ex
t
th
at
n
1 ;n
2 ;:::n
n

is
th
e
lin
ear
ord
er
of
a
tree
d
eterm
in
ed
b
y
(24).

W
e
h
ave
to
sh
ow
th
at
th
e
tree
also
satis�
es
th
e
L
C
A
.
T
h
is
m
ean
s
th
at
for
each

n
i ,
n
j

w
e
h
av
e
to
con
sid
er
th
e
set
A
0

�
A

of
all
p
airs
hX
;Y
i
su
ch
th
at
eith
er

hn
i ;n
j i
o
r
hn
j ;n
i i
2
dhX
;Y
i.
S
in
ce
A

con
tain
s
all
an
d
on
ly
th
e
p
airs
of
n
o
d
es

stan
d
in
g
in
asy
m
m
etric
c-com
m
an
d
relation
s,
w
e
k
n
ow
from
(24)
th
at
A
0

is
n
ot

em
p
ty.
F
rom

lem
m
a
1
w
e
k
n
ow
th
at
th
ere
is
n
o
p
air
hX
0;Y
0i
2
A
0

su
ch
th
at

hn
j ;n
i i
2
dhX
0;Y
0i.
S
in
ce
th
is
h
old
s
for
arb
itrary
p
airs
tak
en
ou
t
of
th
e
lin
ear

ord
er
th
at
satis�
es
(24),
it
is
clear
th
at
d(A
)
d
e�
n
es
a
lin
ear
ord
er,
n
am
ely
th
e

sam
e
lin
ear
ord
er
th
at
w
as
p
resu
p
p
osed
for
th
e
giv
en
tree.
F
rom
(24-a)
w
e
k
n
ow

th
at
th
is
ord
er
is
com
p
lete
{
it
covers
all
elem
en
ts
of
a
tree.
H
en
ce,
b
y
h
av
in
g

con
stru
cted
th
e
set
A

of
K
ay
n
e's
a
sy
m
m
etric
relation
s
an
d
h
av
in
g
estab
lish
ed

th
at
th
is
set
d
e�
n
es
th
e
ord
er
n
1 ;n
2 ;:::n
n ,
w
e
h
ave
sh
ow
n
th
at
(24)
im
p
lies
th
e

L
C
A
.

Q
.E
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