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Grammatikformalismen — Lecture WoRN  UNIVERSITAT

26.06.2012

2



ID Schemas

We have already seen two ID rules:

e Head-Complement Rule

VP: adores John

HEAD
(1) suBJ  ([2]NP)

comprs ()
CONT adoring

PN

HD-DTR COMP-DTR
HEAD lsx’.\'sm-l ]
SU 2 IN .
suBl  (INP) NP: John

comps ([3]NP)
CONT

V: adores
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ID Schemas (cont.)

e Head-Subject Rule

S: Mary adores John

HEAD [1]

SUBJ ()
comps ()
CONT adoring

N

—
Do
~—

HD-DTR SUBJ-DTR
HEAD [SY.\'SEI\'I ]
suss  (LINP) NP: Mary
comps ()

CONT

VP: adores John
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ID Schemas (cont.)

Here we introduce three more 1D schemas:

e Head-Adjunct Rule: for combining heads with modifiers such as adjectives
and adverbs
e Head-Specifier Rule: for combining nouns with determiners and posses-

sives, prepositions with degree adverbials
e Head-Marker Rule: for combining VP heads with complementizers
And three more principles:
e SPEC Principle (SpecP)

e Quantifier Inheritance Principle (QIP)

e MARKING Principle (MarkP)
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Head-Adjunct Schema

Lexical entry for the adjective (N modifier) black:
(3)

PHON (black)

= |INDEX [2
MOD N
HEAD RESTRS [3] set

PRD bool
CAT adj

suBs ()
VAL SPR ()
comps ()
INDEX
CONT | o oing { {;\n(: ]}U
black

word -

where N is an abbreviation for

(4)

HEAD noun
SPR ()

comps ()

i
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The rule

The basic ID rule: a phrase with a DTRS value of type head-adjunct-structure
where the head daughter’s SYNSEM value is token identical to the adjunct daugh-
ter’s MOD value.

(9)

phrase

DTRS

head-adj-struc

HD-DTR | SYNSEM
ADJ-DTR | SYNSEM | LOC

CAT | HEAD | MOD
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Expanded via the HFP, ValP, SemP:

(6)

SYNSEM

DTRS

phrase

HEAD
suBJ |2
. |ear
LOC VAL SPR
COMPS
CONT
HD-DTR | SYNSEM [¢] LOC | CAT

ADJ-DTR

SYNSEM | LOC

The rule (cont.)

HEAD

VAL

CAT
CONT

SUBJ
SPR
COMPS

HEAD | MOD
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The rule (cont.)

Notes:

e HEP operates as usual, since this is a headed phrase.

e No valency requirements are discharged; the head daughter’s valence lists
are passed on to the phrase unchanged.

e The adjunct daughter is the semantic head, so the phrase shares its CON-
TENT value.
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Structure for the N black coffee:

(7)

DTRS

HEAD noun

SUBJ
VAL SPR
COMPS
INDEX

PHON

[2] list

CI D

[10)

((‘Q_{ Tee)

CAT

CONT

HD-DTR
SYNSEM
PHON (black)
MOD

ADJ-DTR []

CONT {

black

An example

CONT . I
[ RESTRS [AR(' El] [A“" }
black coffee

HEAD [1]
SUBJ
VAL SPR
COMPS
INDEX  [7]

RESTRS {

e )

[m; ]}

coffee

1
J--
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An example (cont.)

As a tree:

N: black coffee

HEAD
(8) INDEX

HD-DTR

HEAD
INDEX

N: coffee

SYNSEM

CONT |>5 ‘ \
RESTRS !AR.(; ] !AR(; ]
black coffee

ADJ-DTR

MOD

HEAD
adj

CONT
~ AdjP: black
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Head-Specifier Schema

Lexical entry for the determiner the:
(9)
PHON  (the)

HEAD [SPE(] Nz]

det

CAT SUBJ < )
VAL SPR ()

[(1()MPS ( )J

quant
CONT DET the

RESTIND
QSTORE {[10]}

word

UNIVERSITAT
DES
SAARLANDES

Grammatikformalismen — Lecture
26.06.2012

12



The rule

The basic ID rule: a phrase with a DTRS value of type head-specifier-structure.

(10)

Expanded via

e HEFP: as expected

e ValP: one item cancelled from head daughter’s SPR list

phrase

DTRS

head-spr-struc

HD-DTR  sign
SPR-DTR (sign)

e SemP: The head daughter is the semantic head.
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(11)

phrase -

Two new principles are needed for head-specifier phrases, but first we will add

in the relevant lexical entries.

The rule

[ HEAD

SPR-DTR <[SY.\'SE.\1 ]>

CAT suBJ  [2]list
; VAL SPR list
comps [4] list
CONT
head-spr-struc
HEAD
CAT SUBJ
brrs | HD-DTR VAL SPR append([3], (=)
' COMPS
CONT [5]
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Example

Structure for the NP the black coffee (first version):

(12)

head-spr-struc

HD-DTR

DTRS

SPR-DTR <

phrase L

HEAD noun

|-Sl'l$.l [i.-f]
VAL SPR G0
{("o.\ws &0 }

INDEX  [7]
cont [1] RESTRS { [*‘““ E] [~’\““ E']}
black coffee

PHON (black, coffee)

&
append (=], 2]) = =]

conps [1]

HEAD [1]
SUBJ
CAT :
VAL  [SPR
coNT [5]

Evu().\' (the)

SYNSEM

QsTORE {[10]}

coNT [0][DET the

HEAD [5""3" .\':J
det

suB) ()
VAL SPR {)
coMPs ()

quant

RESTIND [+]

Two problems:

e Nothing ensures the structure sharing of the determiner’s RESTIND value
and the CONTENT of the N. ILe., we need a principle to specify that x = 5.

e The semantic content of the quantifier is not present at the phrasal level.
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Example (cont.)

Two new principles:

e SPEC Principle:
The SYNSEM | LOC | CAT | HEAD | SPEC value of the non-head daughter
(if it has one) is token identical to the SYNSEM value of the head daughter.

(13)

HD-DTR | SYNSEM [1]
“NON-HD-DTR” | SYNSEM | LOC | CAT | HEAD | SPEC [1]

Note that this principle, in combination with the Valence Principle, in-
troduces a cycle in the feature structure for head-specifier phrases.

e Quantifier Inheritance Principle (simplified):
The QSTORE value of a phrase is the union of the QSTORE values of its
daughters.

(14)

HD-DTR | QSTORE [1]

DTRS v ,
“NON-HD-DTRS” <[QS’I‘OR.E ] [QSTORL‘ ]>
QSTORE U([1).[2)[2]).-..)

phrase - -
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With these two principles in place, the structure of tl
(15)
HEAD [T] noun
suBl  [2]list
CAT !
VAL SPR ()
conps [3()
INDEX  [7]
CONT e J
8| RESTRS [-\“" } [~\“(-
black coffec
head-spr-struc
PHON {black, coffee)
[mﬂ;\
o o CAT .
HD-DTR  [SYNSEM [iT] VAL
cont [5]
QSTORE
PHON  (the)
DTRS -
HE!
CAT
VAL
SPR-DTR SYNSEM
CONT E{
QSTORE {[W0]}
astore [0{ } U{ED = (@)

phrase L

Example (cont.

1e NP is As a tree:

NP: the black coffee
HEAD [1]
SPR ()
|—|,\'1)|{_\'
CONT .
EIWMRS {W“
black

SYNSEM
(16)

m]}}

quant

QSTORE <[] |DET the
RESTIND [5]
p [ -|
suss 2]
SPR ()
comps [4] HD-DTR
|- HEAD [1] ]
synsem []fspr (&) SYNSEM
CONT [5]
QSTORE { } QSTORE
AD “[3"1'3(' [ -\':IB} N: black coffee
de
[sl'm { j)-|

SPR ()
COMPS () >

DET the
RESTIND

|
a... )

SPR-DTR

D{Hlx\l) (M[S"“?(’ E]
conT [i0]

{Celr

Det: the
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Head-Marker Schema

Lexical entry for if:

(17)
VFORM fin
. o|HEAD AUX -
HEAD SPEC S NV B
MARKING unmarked
CAT
marker =
SUBJ ()
VAL SPR ()
COMPS ()
MARKING #f
CONT 777
word -

where S is an abbreviation for

(18)

HEAD wverb

suBJ ()
VAL SPR ()
COMPS ()
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The rule

Minimally: a phrase with a DTRS value of type head-marker-structure whose
marker daughter is a marker.

(19)

head-mark-struc
DTRS |HD-DTR s1gn
MARK-DTR | SYNSEM | LOC | CAT | HEAD marker

L -

phrase - -
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The rule (cont.)

Plus the three principles HFP, ValP, SemP:

(20)

HEAD
SUBJ list

CAT ,
VAL SPR list
comps [«] list
CONT [4]
head-mark-struc
HEAD
SUBJ
i CAT , A
DTRS |HD-DTR VAL SPR
COMPS

CONT

MARK-DTR | SYNSEM | LOC | CAT | HEAD marker

phrase -

We need to add in the SPEC Principle and a new principle (the MARKING Prin-
ciple), but first we will introduce the lexical entries.
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An example

The structure for the S if Mary adores John, as in the following sentence:

(21) T wonder [if Mary adores John].

(22) S, first version:

|—\'H)l¢.\l fiu.|
Heap [0 [AVX -
INV -
CAT verb
[Sl'l!.l =1¢ 1
vaL  |ser [F]()
comps [1( )
CON'T [ﬂ

head-mark-struc

PHON {mary, adores, john)
HEAD

SUBJ
HD-DTR CAT B
vaL  [ser [5]

L('()kll'ﬁ J
conT [£]

PHON {(if)
DTRS I, _|
VFORM fm]
, | HEAD AUX -
2 SPEC S
HEAD INV _
MARK-DTR MARKING unmarked
marker
suBs ()
VAL SPR
COMPS

MARKING if

SpecP ensures that the head daughter’s SYNSEM matches the marker daughter’s

SPEC value. So far. the phrase has no MARKING specification. We need the
MARKING Principle:

In a head-marker structure, the MARKING value is token identical
to the marker daughter’s MARKING value.

(23)

SYNSEM | LOC | CAT | MARKING ]

MARK-DTR | SYNSEM | LOC | CAT | MARKING [I]
phrase

Otherwise, the MARKING value is token identical to the head daugh-
ter's MARKING value.
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An example (cont.)

The S structure in (22) plus SpecP and MarkP:

(24)
HEAD ]
verh
CAT
SUBJ
VAL SPR

MARKING [7] if

cont []

head-mark-struc

L('n.\n's 00

VFORM  fin
AUX -
INV -

B
Gl

HD-DTR

DTRS

MARK-DTR

PHON

(mary, adores, john)
HEAD
CAT VAI

synseM []

cont [5]
PHON (¢f)

HEAD [sn-u- s]
marker

suBl ()
VAL SPR {)

comps ()

MARKING [7]

MARKING

U
[.\'1 BJ Eﬂ

ser [
COMPS

unmarked

Tree notation:

[ |

S: Ma

S: if Mary adores

I—Illd.-\D [
MARKING [7] #f

\\('().\ I

..-‘/.\\

HD-DTR

HEAD [ [
MARKING unmarked
CONT | JJ

John

D mlm'iuyJ

.

MARK-DTR

e [51-1.(' D}}

HEAD

MARKING [7]

ry adores John

Comp: of
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Summary of ID rules and principles

The ID schemas and principles can be seen as constraints on types. Nega-
tion and disjunction are allowed (and therefore conditional constraints are also
possible).

We assume that the type phrase subsumes two subtypes headed-phrase and
non-headed-phrase, following Sag (1997). They are defined as follows:

(26) a.

DTRS head-stru,(;']
hd-ph

b.

[DTRS —uhead-stmc]
hd-ph

UNIVERSITAT
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Summary of ID rules and principles (cont.)

Four of the principles we have seen so far can be expressed as constraints on
headed-phrase:!

(27) Head Feature Principle

SYNSEM | LOC | CAT | HEAD
DTRS | HD-DTR | SYNSEM | LOC | CAT | HEAD
hd-ph

Strictly speaking, MarkP is a constraint on phrase but we will restrict our attention to
headed phrases. In fact, all of the principles can be expressed as constraints on phrase with
the addition of a disjunctive clause for non-hd-ph.
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Summary of ID rules and principles (cont.)

(28) Valence Principle

sups [ tist
SYNSEM | LOC | CAT | VAL |SPR [ tist
comps [ tist

head-subj-struc

[’.\'l BJ
HD-DTR | SYNSEM | LOC | CAT | VAL [SPR
DTRS
CcoM
I_\l BJ-DTR
hd-ph

SUBJ {m]

SYNSEM | LOC | CAT | VAL Ll'l( [ list

[('KJRII'S D[lﬁlj

head-spr-struc

SUBJ

) HD-DTR | SYNSEM | LOC | CAT | VAL |SPR
DTRS
\‘( OM
/
SPR-DTR
\
hd-ph

SUBJ |I|I,.~lw

SYNSEM | LOC | CAT | VAL ".\'l'lﬁ [ tist

{('n.\u-.\ El:.-IJ

head-comp-struc
supr [0
DTRS HD-DTR | SYNSEM | LOC | caT | vaL [spr [5]
comps append([E [ ...}
/ \
COMP-DTRS { [<\'.\.\1..\| D] [\\ NSEM EI])
\ /
hd-ph -
[\1 Bl E]IM-‘
SYNSEM | LOC | CAT | VAL |spr [F]list
comps [ list
I—hun.’-ﬂv-u A= head-val-struc
\l BJ
DTRS )
HD-DTR | SYNSEM | LOC | CAT | VAL \I R
[ P OMPS
hd-ph “

append([T]. 5] I]

8|
rs [F]

(\ SYNSEM DD

rs [F]

{\\ NSEM E]J

w
s

|

lm)‘ nd(E [ '.‘
|

J

|
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Summary of ID rules and principles (cont.)

(29) Semantics Principle

SYNSEM | LOC | CONT

| head-adj-struc \/
DTRS , A : :
ADJ-DTR | SYNSEM | LOC ‘ CONT
hd-ph - -
SYNSEM | LOC | CONT
| head-struc A— head-adj-struc
DTRS o _ _
HD-DTR | SYNSEM | LOC | CONT
hd-ph = i
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Summary of ID rules and principles (cont.)

(30) MARKING Principle

SYNSEM | LOC | CAT | MARKING

‘ head-mark-struc \/
DTRS e Ol |
MARK-DTR | SYNSEM | LOC | CAT | MARKING
hd-ph - i
SYNSEM | LOC | CAT | MARKING
head-struc N\ — head-mark-struc
DTRS 4 |
HD-DTR | SYNSEM | LOC | CAT | MARKING
hd-ph = -

SpecP and the five ID schemas we have seen are constraints on subsorts of
constituent-structure (the type of the DTRS attribute). Note that until now we
have described the ID rules as constraints on entire phrasal signs, but in fact
they only refer to the DTRS value.
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Summary of ID rules and principles (cont.)

(31) spEC Principle

HD-DTR | SYNSEM
SPR-DTR | SYNSEM | LOC | CAT | HEAD | SPEC v

head-spr-struc

HD-DTR | SYNSEM
MARK-DTR | SYNSEM | LOC | CAT | HEAD | SPEC

head-mark-struc

(32) Head-Complement Schema

HD-DTR sign
COMP-DTRS list(sign)

head-comp-struc

(33) Head-Subject Schema

HD-DTR | SYNSEM | LOC | CAT | VAL | COMPS ()
SUBJ-DTR (sign)

head-subj-struc
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Summary of ID rules and principles (cont.)

(34) Head-Adjunct Schema

ADJ-DTR | SYNSEM | LOC | CAT | HEAD | MOD

|:HD—DTR, | SYNSEM }

head-adj-struc

(35) Head-Specifier Schema

HD-DTR  sign
SPR-DTR (sign)

head-spr-struc

(36) Head-Marker Schema

HD-DTR sign
MARK-DTR | SYNSEM | LOC | CAT | HEAD marker

head-mark-struc

The five schemas (plus two others we have not seen yet) are in fact the disjunc-
tive clauses of a general principle (the Immediate Dominance Principle)
that constrains the constituent structure of all phrases.

Note: We will ignore the QIP.
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