Syntactic Features

Morphology, heads, gaps,

etc.
Examples
Verb - thrills
VP- Verb NP S
S - NP VP /\
NP VP
Verb NP

| _

A roller coaster thrills every teenager
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3 Common Ways to Use Features

Verbihead=thrill, tense=present, [num=sing] person=3,...] el:]

VP[ [rum=.1 = VI [oum=J1NP
St 1—NPfrum=] 1VP[ J[num=]]
S

(generation
perspective) NP

nu ing num%m{

numT:smg

A roller coaster thrills every teenager
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3 views of a context-free rule

generation (production): S — NP VP
parsing (comprehension): S <— NP VP
verification (checking): S = NP VP

Today you should keep the third, declarative
perspective in mind.

Each phrase has
an interface (S) saying where it can go
an implementation (NP VP) saying what'’s in it
To let the parts of the tree coordinate more
closely with one another, enrich the interfaces:
S[features...] = NP[features...] VP[features.. ]
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3 common ways to use features

morphology of a single word:
Verbp , , ) ] —

of features up to a bigger phrase

VP[ 1=V .1NP
provided a is in the set TRANSITIVE-VERBS

between sister phrases:
SI 1- NP[ 1 VP . 2]
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3 Common Ways to Use Features

Verbrhead=thrill, tense=present, [num=sing] person=3,...] el:]

VP[ [rum=.1 = VI [oum=J1NP
St 1—NPfrum=] 1VP[ J[num=]]
S

(comprehension
perspective) NP

nu ing num%m{

numT:smg

A roller coaster thrills every teenager
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/\VP

/\
Det \Y% \Y
The /\ has /\
pIan /\ been A

to \

/\ thrilling Otto

swallow Wanda

>%

VP[n=a] - V[n=c] VP

S— NP[nh=a] VP[n=0] S
V[n=1] — has
p[num=1] VP[nurn 1]
Det N [num=1] \/[num= ]v
The /\ A
N[num=1] VP
plan /\ been /\
to V

NP[r=c] — Det N[n=c] /\ thrilling Otto

N[n=c] — N[n=c] VP

N[h=1] — plan
swallow Wanda

/ﬁeﬂds‘ﬂuj\
Det
The has N]
[hea#}:lﬂl an] WI ow] beven [h}&\ﬁ/gw]

[he Ian]

[hea Wallow] [he%d ihrlll][head'%’tto]
NP[=0] - Det N[n-c] !

N[h=c] = N[h=c] VP
N[h=plan] - plan [head:sMallow] [he%‘gWanda]
swallow Wanda

S— NP[n=1] VP[n=1] S VP[n=1] - V[n=1] VP

V[n=1] = has
p[num=1] VP[num 1]
Det N [num=1] num ]v
The /\ /'\
N[num=1] VP
pIan /\ been /\
to V

NPL1]  Det Npv] /\ thrilling Otto

N[n=1] - N[n=1] VP

N[h=1] — plan
swallow Wanda
/S\
p VP
[he lan]

Det N \ V
The  [Megd=Rlan] has A
[hea#plan] R M }\
plan /\ been

to VP \%

NP[h=c] - Det N[h=c] thrilling Otto

N[h=c] — N[h=c] VP

N[h=plan] — plan v NP

swallow Wanda

Why use heads? S

/ﬁm” Morphology (e.g.,word endings)
[he P lan] N[h=plan,n=1] - plan
N[h=plan,n=2+] — plans
N[h=thrill,tense=prog] — thrilling
Det [he N lan] N[h=thrill tense=past] — thrilled
The N[h=go,tense=past] — went

\Y v
[hea#}:lﬂlan] Wlow] been [W]

[hea Wallow] [he%d ihrlll][head'%’tto]
NP[=0] — Det N[n-c] !

N[h=a] = N[h=c] VP
N[h=plan] - plan [head:sMallow] [he%‘gWanda]
swallow Wanda



Why use heads? S
/Ummz Subcategorization (i.e.,
transitive vs. intransitive)
When is VP -V NP ok?

P .
hege>ql - -
[/&QL@ VP[=0] — V-] NP
restrict to o € TRANSITIVE_VERBS

Det [he N fan] When is N — N VP ok?
The N[h=c] — N[h=c] VP
restrict to a € {plan, plot, hope,...}

[heachw:plan] Wlow] [W]
to [Wow] [he%d Ehnll] [head l\g)tto]

NP[h=c] — Det N[h=u]
N[h=c] = N[h=c] VP

[head:sMallow] [he%EWanda]
swallow Wanda

N[h=plan] — plan

Part of the English Tense System

Present |Past |Future |Infinitive

Simple eats ate will eat | to eat
Perfect has had  |will have |to have
eaten eaten |eaten eaten

progressive |is eating |was | will be to be
eating | eating eating
Perfect+ has been |had will have |to have
progressive |€ating | been | been been
eating | eating eating
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S

[tense=pres;head=thrill]

P VP _
[hega=plan] [tense:p}l,b\m:thrlll]
The plan ...
o N [Whead:thrin]

has

v [tensg=prog,
been  heai=thr

. p
tense=prog,head=thrill] [h dz%tt
[tense=prog e&rm%g[ eal Ott(;)]

Let’s distinguish
the different kinds
of VP by tense ...

Grammar can use such rule templates; each «.,p gives a
Why use heads? rule, whose p(right-hand side | left-hand side) comes
from a log-linear model whose features consider o,

Selectional restrictions

p VP[h=o)— V=
[he lan] l.e{ VP[h= (/]
Don't fi ii

Det N Vphf- h=thril] NP[h (;tto]

The [hegd=qlan] P[h- thrlH]—>V[h thril] NP[h=pla
€ave out, or fTow prob
V V
heachw: lan] [head=swallow A40ri
[headip 1[/\ 1 been [W]
[Wow] [he%d

\ﬁ |II][head'\5)tto]
[head:sMallow] [he%EWanda]
swallow Wanda

— V[h=c] NP[h=p]

NP[h=c] — Det N[h=u]
N[h=c] — N[h=c] VP
N[h=plan] — plan

Old “Affix-hopping” Treatment
(Chomsky)

Mary jumps

Mary [-)jump]
(Mary [-<be] [-ingJump]

Agreement, meaning

Mary has jumped

Mary is jumping

Va VY NN

Mary has been jumping

where
« -s denotes “3" person singular present tense”
on following verb (by an —s suffix)
« -en denotes “past participle” (often uses —en or —ed suffix)
* -ing denotes “present participle”
Etc.

past S

[tense=pres, =thrill]

[he P lan] pastVP

/[tensew\m:thrill]

‘[te nsg =pFes, hea =thrill] [head-lgtto]
thrllled

The plan ..

Past
Present tense



[he%’ ari] *
fheplan ﬂﬁ [head:%ﬁ)to]
Otto
thrtted

ate

Past
Present tense

S .
The plan [_head?]}‘\]a{ag/e] [tenS erf,_]

. p
tense= erf,head:%rll h d:%tt
[tense=pert he et [Medg ]
Present perfect tense

W

[he I:)Ian] [tense=pr YP ad:et?‘\ii-ll]

The plan ... eat
p [tense:pres,headﬁ\ég/e] Whead:tﬂ]

e
tense= erf,heggiﬁgﬂ_ head:%ltjto
[ p 1[ o 0]

Present perfect tense eaten
The yellow material makes it  not ate — why?
a perfect tense — what effects?

S .
W

[he . lan]

The plan ...
P pangaspres ARG head=Oto
rills Otto

Present tense
(again)

S _
W
[he%lj lan] [tensezy}{{\gd:thrill]
\Y,

The plan ... [tense=pres,head=have]
= , =hav
b has

[tense=perf,
Present perfect tense

[head:%ltato]
Otto

W

past /P

[he%la lan] [tense:ys’,h\m:thrill]
The plan ... ast \/ .
tensg— ,head=have] [tense=perf,head=thrill
[tensé=pras i ] [/EK ]
al

tense=perf,head=thril head:%ltjto
Past [ . thrl}ﬁeo‘] [ Otto ]
Present perfect tense



S .
W

[he . lan] !

The plan ...
P pangaspres RGN head=Oto
rills Otto

Present tense
(again)

S
[t}sf:"j‘w
[he?%: lan] [tense%thrm]

The plan ... t
©pan [tensEzJils ,head:PJ/e ] ]
—t5—

[tense=prog,

Past ) riing
Present progressive tense

[head=|}5|t3to]
Otto

S :
W

[he?%Pf.an] ﬁb]\
The plan .. \/

'[_headﬁg%/e] [tensé=perf head=thrill]

[tense:perf,h%u}ébe] [tense=prog,
€EN" heai=thr
Present perfect

progressive tense [tense=prog,heaﬁ=%rill [head='}5|?to]
thrillin Otto

S )
W
[he?%lg lan] w
The plan ... [_head=F>ée ] [tenst=prog head=thril|]

. p
tense=prog,he d:Yh_rlII head=|}5tto
_[ P i Ilng][ Otto]
Present progressive tense

S .
W

[he?%P%mn] ﬁb]\
The plan .. \/

'[_headﬁlaag/e] [tenst&perf head=thrill]

. P
tense=perf head=lrill] [head=Ortt
[tense=pert he et [Medg ]

Present perfect tense
(again)

S .
W
[he%la lan] [tensev}{h\lud:thrill]

The plan ...
0 [tense:pres,head:%
has

[_h%u}ébe] [tensé=prog,
een

Present perfect

progressive tense [tense=prog,heaﬁ=%rill [head='}5|?to]
thrillin Otto



S
[tenstpreshead=thrill]
%P past VP .
[he lan] [tenseWthrl ]|

The plan ... [tensg--pm.saSt head-t\{slve] [tensp=perf,head=thrill]
—has— /EK
[tense= perf hea be] rog,
Past % -thr
Present perfect

progressive tense [tense=prog, heqﬁ r|II] [head-l}gtto]

[ty)%s,headzthrill]
tense:pres,hea}{:be] [’_t‘z?ﬁwgg,
IS d=thri

[tense=prog,head= Mrlll][headi\éoto]
thrilling  Otto

[tyy&%t, head=eat]

[tense:past,heay:be] [tense=prog, .
was ad=eal Whead:thnll]
[tense=prog,head= eat][headl\&)D tto]
ti

eating Otto
[tense=perf, h%ﬂ(}/ be] [t;m
heat=thr

. p
tense=prog,hegd=thrill] [h d:%tt
[tense=prog eﬂ‘lrlYWr%J[ ea Oit 6)]

So what pattern do all
progressives follow?

PI’OgI’ESSiVGZ VP[tense=a, head=p, ...] = V[tense=c, stem=be ..]
VP[tense:prog, head=§ ...]

Perfect: VP[tense=a, head=p, ...] = V[tense=c., stem=have ...]
VP[tense:perf, head=§ ...]

Future or VP[iense=a, head=g, ...] = V[tense=c, stem=will ...]
conditional: VP[tense=stem, head=p ...]
Infinitive:  VPliense=inf, head=p, ..] — tO

VP[tense:stem, head=§ ...]

Etc. Whead: B
[tense= O :,heac}/:be] [tensg=qrog,
As well as the “ordinary” rules: head=

VP[tense=a, head=, ...] V p
— V[tense=c, head=p, ...] NP [tense=prog,head- B n [head=0tto]
-ing Otto

V[tense=past, head=have ...] = had

cond S
[tense=pres head=thrill]

d\/pP
[tWthrill]
The plan ‘/V vV \
[tense:cond,head:wild][tense:stemtﬁid:thrill]
wou /
stem \Y .
. tense= head=have] [tensg=perf,head=thrill
Conditional [ e —haS'] [)&K ]
Present perfect have

progressive tense [tense:perf,heg(}ébe] [tensg=prog,
€EN " hea=thr

[tense:prog,he%ﬁmrri] Ié] [headalg[)EgJ]

P
[he lan]

Wﬁ,headzthrill]
tense:pres,hea}{:be] [’_t‘z?ﬁwg%
IS d=thri

[tense=prog,head= Mrlll][headi\éoto]
thrilling  Otto

[tyy&%t, head=eat]
[tense:past,heay:be] [ts?%%)%
was ad=eal

So what pattern do all
progressives follow?

Whead: B 1
[tense=prog, headt eat][headl\&)D tto]

eating Otto
[tense_O( hea(}/ be] [té;}ﬁgﬁ,

[tense=prog,head- B 1 [head:%lfto]
-ing Otto

Gaps (“deep” grammar!)

Pretend “kiss” is a pure transitive verb.

s “the president kissed” grammatical?
If so, what type of phrase is it?

the sandwich that
| wonder what
What else has

the president kissed e

Sally said the president kissed e
Sally consumed the pickle with e
Sally consumed e with the pickle
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Gaps

Object gaps:

the sandwich that |  the president kissed e

Sally said the president kissed e
Sally consumed the pickle with e
Sally consumed e with the pickle

| wonder what
What else has

Subject gaps:
the sandwich that
I wonder what
What else has

e kissed the president
Sally said e kissed the president
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VP VP
v CP [wh=yes] ! CQuheyes]
wonder
wonder
Nipwh=yes] /NP
yes] S/NP what
np/NP VR
what else NP VP/NP e /\vp
I he v
Eou 9') go was N\
ere” v v NP
was kissing  him
Vv
kissing
what efse could go here?
VP P
v CP [wh=yes] v R bwh=no]
believe
wonder
Comp S
yes] S/NP that
NP VP
what efse NP VP/NP he e
couldgo he v
h 5 was
ere: v Vv NP
was kissing  the
sandwich
Vv
kissing

what etse could go here?

Gaps

All gaps are really the same — a missing NP:

the sandwich that |  the president kissed e

| wonder what Sally said the president kissed e
Sally consumed the pickle with e

What else has Sally consumed e with the pickle

e kissed the president

Sally said e kissed the president

Phrases with missing NP:
X[missing=NP]
or just X/NP for short
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VP }P\
Vv CP [wh=yes] NP CHNP [wh=no]
he sandwich
wonder
Comp S/NP
NP VP/NP
wh he
atefse NP VP/NP o
could go he
I)
here~ Vv J "
was kissing o
V
kissing
what efse could go here?
N\
To indicate what fills )P\
a gap, people : _
sometimes NP CHNP[wh=no]
i ” he sandwich
coindex” the gap
and its filler. Comp NP,
that

Each phrase has a unique index

NP VP/NP;
such as “i”.

he

In some theories, coindexation is VP/NP;

used to help extract a meaning

from the tree. was

In other theories, it is just an aid Vo NE

to help you follow the example. kissing e-l
]

the money; | spend g; on the happinessj I hope to buy gj

which violin; is this sonata; easy to play ej on g




S fextracted ;-
g p i <I>ind_ hether
mode: <2 ind
comp:  nil
tense @ <3> pres
inv @ -

agr : <4>(pers @ 3
num:  sing

Irdsing :

assign-case  : <S> nom
control 1 <6>[]
displ-const 1 [setr : <7>-]

Lots of features
(tense, number, person,
els, commas,

Sorry, that's just how language is ... =
You know too much to write it down easily! gone



