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15. DBS.3: Adnominal and Adverbial Modifiers
15.1 Interpreting Elementary and Complex Modifiers

15.1.1 Preposition, complex adjedive, and elementary adjedive

on on the big table fast

[sur:on ]| sur: on i [sur: fast ]
adj: onn_2 adj: ontable adj: fast
ca: adj ca: adj ca: adj
sem: sem: def sg sem:
mdr: mdr: big mdr: B
mdd: mdd: apple 1 mdd: car 4
idy: idy: 2 idy: B

| prn: ] L prn: 1 i | prn: 3

15.1.2 Representing (eat) the apple on the table (adnominal)

‘noun apple | [adj: ontable ]
ca: np ca: adn

sem: def sg sem: def sg
fnc: ed mdr:

mdr: ontable mdd: apple 1
idy: 1 idy: 2

| prn: 1 1 Lpmn:1

15.1.3 Representing eat (the apple) on the table (adverbial)

L IiE
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[ sur: ]

verb: eat [adj: ontable]
ca: v ca: adv
sem: past sem: def sg
mdr: ontable mdr:

arg: Julia gople| [mdd: ea

nc: idy: 2

pc: L prn: 1

prn: 1

15.1.4 Positions of elementary adnominals

(i) The + young + girl ate an apple (modifying the subjed)
(if) Julia gave the + young + girl an apple  (modifyingtheindired obead)
(i) Julia gave the girl a + red + apple (modifyingthe dired objeq)

15.1.5 Positions of complex adnominals (prepositional phrases)

(i) the apple + onthetable + pleased Julia  (modifyingthe subjeq)
(i) Julia ate the apple + onthetable (modifyingthe dired objeq)
(i) Julia gave John the apple + onthetable (modifyingthedired obed)

15.1.6 Positions of elementary adverbials
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(i) quickly + Julia ate the apple
(if) Julia + quickly + ate the apple
(iii) Julia slept + soundly

(iv) Julia ate the apple + quickly

15.1.7 Positions of prepositional phrases used as adverbs

(i) onthetable + Julia ate an apple

(if) *Julia + onthetable + ate the apple
(iii) Julia slept + on the table

(iv) Julia ate the apple + onthetable

15.1.8 Positions of intensifiers

(i) the + very big + table (noun plrase)

(i) on the + very big + table (prepositional phrase)
(iii) very quickly + Julia ate an apple (elementary adverbial)
(iv) Julia + very quickly + ate an apple (elementary adverbial)
(v) Julia ate the apple + very quickly (elementary adverbial)

L IiE
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15.1.9 Interpretations of sequences of prepositional phrases

(i) the car + in the garage + with the broken window
(i1) Julia walked + into the garden + with John’s shoes

15.1.10 Readings created by a sequenceprepositional phrases

ADN
ADN

2 ADA N\ #ADA O\

ADN

Julia ate  the apple + on the table + behind the tree*in the garden.

ADV

ADV ADV
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15.1.11 Nativist treatment of prepositional phrase ambiguities

on the table
ADN

Julia ate the apple

on the table
ADV

behind the tree
ADN

behind the tree
ADV

behind the tree
ADA

behind the tree
ADN

behind the tree
ADV

behind the tree
ADA

N N N N N N

in the garden
ADN

in the garden
ADV

in the garden
ADA

in the garden
ADN

in the garden
ADV

in the garden
ADA

in the garden
ADN

in the garden
ADV

in the garden
ADA

in the garden
ADN

in the garden
ADV

in the garden
ADA

in the garden
ADN

in the garden
ADV

in the garden
ADA

in the garden
ADN

in the garden
ADV

in the garden
ADA

L IiE
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15.1.12 Example of lexically-based semantic doubling

The osprey is looking for a perch

N

placetoroost  kind of fish

15.1.13 Prepositional phrase ambiguity as mantic doubling

Julia ate the apple + onthetable + behind the tree + in the garden

N IN /TN

[ADN1 [ADVI [ADNI1 TADV1 [ADAI [ADNI1 [TADV1 [ADAI
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sur:
nourn Julia
ca: nm
sem: f
mdr:

fnc: ea
idy: 1

L prn: 1

[ sur:

adj: ontable
ca: adj

sem: def sg

mdd: %apple 2
Yoed

idy: 3

prn: 1

mdr: %behind tree

sur:

verb: eat

ca: ded

sem: past

mdr: %ontable
%behindtree
%in garden

arg: Julia gople

nc:

pc:

prn: 1

sur:

adj: behind tree

ca: adj

sem: def sg

mdr: %in garden

mdd: %apple 2
Yoed
%ontable 3

idy: 4

prn: 1

sur:

noun apple

cd: np

sem: def sg

mdr: %ontable
%behindtree
%in garden

fnc. ed

idy: 2

prn: 1

[ sur:

adj: in garden

ca: ad]

sem: def sg

mdr:

mdd: %apple 2
Yoed

idy: 5

prn: 1

%behind tree4

15.1.14 For malizing semantic doubling in Database Semantics

11

L IiE
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15.1.15 Adding preposition. phrase with adv and adn interpretation

%+ADV: Eneél?§><ﬂj¢ second rule level

.| nount_ [adi | g rule level
Julia eat apple on table
+ language level
nominative verb obligue prep. phrase
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15.1.16 Prepositional phrase with adv, adn, and ada interpretation

mdr

nou Ladi— |
%+ADN: [mdrj><$/¢ second rule level
. adj§><_ﬁd4/' : first rule level
Yo+ADA: Endr mada

Julia eat apple on table behind tree language level

0%+ADV: | VErD m third rule level

nominative verb oblique prep. phrase prep. phrase
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15.2 ADN and ADA Interpretations of Prepositional Phrases

15.2.1 Combining Julia and ate with NOM+FV

NOM +FV {22 FV+NP. 23 AUX +NFV, 24 S+IP}

delete NP’ nw.ca

oun o [verb: 3 1 ampya nw.arg
) ca: NP XVT| empys ssfnc
ca: NP
_ arg: eapy PC nw.pc
fnc: :
m: k nc: aaopy PCV nw.pc
pro: | pc: | st BNCV
COPYss COPYnw
_ _ [sur:ate ]| _ _ s )
Sur: sur:
. verb: eat . verb: eat
noun Julia A noun Julia 7y
ca:nav ca:av
ca: nm ca: nm
: sem: past _ sem: past
sem: f sem: f
_ mdr: — _ mdr:
mdr: - mdr: ara: Julia
fnc: ncq. fnc. ea nc‘-?"
idy: 1 : idy: 1 :
rn: 1 be. prn: 1 Pe.
-prn- - 1prn: 1 ) i -1 |prn: 1 )
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15.2.2 Combining Julia ate and the with FV+NP

FV+NP {DET+NN, DET+ADN, DET+INT, FV+NP, %NP+PREP, %V+ADV, V+INT, S+IP}
delete NP ssca

[verb: (3 noun « 2D ssar
ca: NP X VT| |ca: Y NP Py ssarg
_ _ eapy B nw.fnc
arg: fnc:
- COPYssCOPYnw
s - sur: the | s _ [ sur: ]
verb: eat ' verb: eat '
/ noun n_1 noun n_1
ca.av Ty ca: v Ty
. past cd: nn' np . past ca: nn' np
' sem: def j sem: def
mdr: _ — | mdr: _
arg: Julia mr: arg: Julian_1 mr:
nc‘?' fnc: nc‘-?" - fnc: ea
: idy: : idy: 2
Pe. rn: Pe: rmn: 1
prn: 2 . P 43 prn: 1 5 P 43
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15.2.3 Combining Julia ate the and apple with DET+NN

DET+NN {NOM+FV, ADVNOM+FV, FV+NP, %NP+PREP, %V+ADV, V+INT, S+1P}

delete N’ ssca
aompy nv.sem sssem
replacea N_n

noun N_n noun o
ca: N’ X ca: N

sem: Y sem: Z
COPYss

s _ [ sur: 1 rsur: apple T s _ [sur: i
verb: eat noLln n_1 no(m%p le verb: eat no(m apple
ca: v ;- _ PP ca: v _ PP

_ ca: nn' np cd: sn _ cd: np
sem: past _ _ sem: past _

_ sem: def sem: sg _ sem: def sg
mdr: — | mdr:
arg: ulian_1 mr: mdr: arg: Julia gople mr:
nc‘%" N fnc: ea fnc: ncq. P fnc: ea
pc: idy: 2 idy: pc: idy: 2
orn: 1 ; jprn:1 5 Lprn: 1y orn: 1 ;  prn: 3 3
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15.2.4 Combining Julia ate the apple and on with % NP+PREP

% NP+PREP { PREP+NP}
_ 0 .
no.un « radj: PREPN_n Yoeaopy nw.adj ssmdr
ca: N L %empy o nw.mdd
_ ca: adj :
mdr: _ ampy ssidy nw.mdd
o mdd:
idy: - COPYssCOPYnw
[sur: 1 [sur:on [sur: 1 [sur: i
noun apple adji: onn_2 noun apple adji: onn_2
cd: np ca: adj cd: np ca: adj
sem: def sg sem: sem: def sg sem:
mdr: mdr: mdr: %on n_2 mdr:
fnc: ea mdd: fnc. ea mdd: %apple 2
idy: 2 idy: idy: 2 idy: 3
L prn: 1 | prn: 5 | prn: 1 14 Lprn: 1 5
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15.2.5 Combining Julia ate the apple on and the with PREP+NP

PREP+NP { PREP+NN,PREP+ADN,PREP+INT,%NP+PRER %V +ADV,%PREP+PREPADV +NOM,S+| P}

replacea N_n

[adj: PREPN_n| [noun o acopy Y sscat:1
cd: adj ca: Y NP '
em: o X ampy nw.sem sssem
- - - COPYss
[sur: 1 [sur: 1 [surithe ] [ sur: ] sur:
noun apple adj: onn_2 noun n_3 noun apple adji: onn_3
ca: np cat: adj ca: nn' np ca: np ca: nn adj
sem: def sg sem: sem: def sem: def sg sem: def
mdr: %on n_2 mdr: mdr: mdr: %on n_3 mdr:
fnc: ed mdd: %apple 2 fnc: fnc: ed mdd: %apple 2
idy: 2 idy: 3 idy: idy: 2 idy: 3
L prn: 1 14 Lprn: 1 ] prn: L prn: 1 ] prn: 1
L LE
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15.2.6 Combining Julia ate the apple on the and table with PREP+NN

PREP+NN { ADV +NOM, NOM+FV, FV+NP, %NP+PREP, %V+ADV, %PREPP+PREP, V+INT, St+1P}

delete N’ ssca

[adj: PREPN_n| [noun o
ca: N adj ca: N APy NW.Sem SSSem
om: Y m: 7 replacea N_n
- - COPYss
[sur: 1 [sur: 1 rsur: table T [sur: 1 [sur:
noun apple adj: onn_3 noun table noun apple adj: on table
ca: np ca: nr adj cd: sn ca: np ca: adj
sem: def sg sem: def sem: sg sem: def sg sem: def sg
mdr: %on n_3 mdr: mdr: mdr: %ontable mdr:
fnc: ea mdd: %apple 2 fnc: fnc. ea mdd: %apple 2
idy: 2 idy: 3 idy: idy: 2 idy: 3
| prn: 1 1o lpmn: 1 | prn: L prn: 1 1, Lpm:1 ]
L LE
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15.2.7 The ADN-interpretation of Julia ate the apple on the table

[sur: i \S/l;b eat [ sur: 1 [sur:
noun Julia - noun apple adj: ontable
cd: v _
ca: nm _ ca: np ca: adj
: sem: past : ,
sem: f mdr- sem: def sg sem: def sg
mdr: o '-Julia de mdr: %ontable mdr:
fnc: ea ncq. P fnc. ea mdd: %apple 2
idy: 1 : idy: 2 idy: 3
rn: 1 pe. prn: 1 prn: 1
Lprn: prn: 1 - -3 =0 -
L LE
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15.2.8 Combining the apple on the table and behind with % PREPP+PREP

% PREPP+PREP { PREP+NP}
- %empy rw.adj ssmdr
) : PREP o [adj: PREPN_n %eapy ssadj nw.mdd
ca: ad] . :
mdr- ca: adj ampy ssidy nw.mdd
idy: | | mda: COPYssCOPYnw
[sur: T [sur: [sur: behind [sur: T [sur: ]
noun apple adj: ontable adj: behind n_4 noun apple adj: ontable
ca: snp ca: ad] ca: ad] ca: snp ca: adj
sem: def sg sem: def sg sem: sem: def sg sem: def sg
mdr: %ontable mdr: mdr: mdr: %ontable mdr: %behind n_4
fnc: mdd: %apple 2 mdd: fnc: mdd: %apple 2
idy: 1 idy: 3 idy: idy: 2 idy: 3
L prn: 1 14 Lpn: 1 | = Lprn: ] | prn: 1 14 Lprn: 1 ]
[sur: behind ]
adj: behind n_4
ca: ad]
sem:
mdr:
mdd: %ontable
idy: 4
| prn: 1g
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15.3 ADV Interpretation of Prepositional Phrases

15.3.1 Combining Julia ate the apple and on with % V+ADV

% \V+ADV { PREP+NP, %V+ADV, S+IP}
[verb: o [adj: 3 X Y%ampy nw.adj ssmdr
ca: Vv ca: ADV %empy o« nw.mdd
| mdr: | mdd: COpYs sCOPYnw
sur: — -
verb: eat ["sur: T [sur:on sur.b i ["sur: 1 [sur: i
cd: v noun apple adj: onn_2 \é;r ;/ea noun apple adj: onn_2
sem:; past cd: np cd: adj sem pact cd: np cd: adj
mdr: sem: def sg sem: . mdr: %0n .2 sem: def sg sem:
mdd: mdr: mdr: g ' Mlia pple mdr: mdr:
arg: Julia gople fnc: ea mdd: nC'. fnc: ea mdd %:ed
nc: idy: 2 idy: pc: idy: 2 idy: 3
_an . | | prn: 3 | prn: | o 1 1 | prn: 3 1g Lprn: 5
CLUE
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15.3.2 The ADV-interpretation of Julia ate the apple on the table

[sur: i \S/l;b eat [sur: 1 [sur:
noun Julia - noun apple adj: ontable
cd: v )
ca: nm _ ca: np ca: ad]
sem: f sem: past sem: def sg sem: def sg
j mdr: %ontable j j
mdr: ag: Julia spple mdr: mdr:
fnc: ed ncq. P fnc: ed mdd: %ea
idy: 1 : idy: 2 idy: 3
rn: 1 pe. prn: 1 prn: 1
Lprn: prn: 1 - -
L LE

(©2006Roland Hausser



A Computational Model of Natural Language Communication

344

15.3.3 Combining Julia ate the apple and fast with %V+ADV

% V+ADV { PREP+NP, %V+ADV, S+IP}
[verb: o [adj: B X Y%aopy nw.adj ssmdr
ca: v ca: ADV %empy o nw.mdd
| mdr: | mdd: COPYssCOPYnw
\S/lé:b et [sur: fast| \S/lé:b - [ sur:
O adj: fast O adj: fast
cd: v L cd: v L
_ ca: adj _ ca: adj
sem: past e sem: past m:
mdr: j mdr: %fast j
arg: Julia gpple mdr: arg: Julia gople mdr:
g-Aas mdd: g-Alag mdd: Yea
nc: idy: nc: idy
Pe: prn.' Pe: prn.' 1
prn: 1 - - prn: 1 -
L LE
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15.3.4 Result of interpreting Julia ate the apple fast

[sur: i \S/l;:b eat [ sur: 1 [sur: i
noun Julia o noun apple ad): fast
cd: v .
ca: nm _ ca: np ca: adj
sem: f Sem: past sem: def sg sem:
' mdr: %fast ' '
mdr: arg: Julia apple mdr: mdr:
fnc: ea ncg' P fnc. ea mdd: %ed
idy: 1 : idy: 2 idy:
rn: 1 Pe. prn: 1 prn: 1
P prn: 1 - -
L LE
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15.3.5 Interpretation of post-adverbial prepositional phrases

3
ADN
/O VIEV

Julia ate the apple  quickly on the table

15.3.6 Result of interpreting Julia ate the apple quickly on the table

[ sur: ]
[sur: i verb: eat [ sur: 1 [sur: 1 [sur:
noun Julia cd: v noun apple adj: quick adj: ontable
ca: nm sem: past ca: np ca: adj ca: ad]
sem: f mdr: %quick sem: def sg sem: sem: def sg
mdr: %ontable mdr: mdr: mdr:
fnc: ea arg: Julia gople fnc. ea mdd: %ed mdd: %ed
idy: 1 nc: idy: 2 idy: idy: 3
L prn: 1 14 |pC: L prn: 1 5 Lprn 1 ¢ Lprn 1 5
| prn. 1 P

15.3.7 Combining Quickly and Julia with ADV+NOM
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ADV+NOM {NOM+ADV, ADVNOM+FV, DET+NN, DET+ADN, DET+INT}
o & noun 3 ampy v_n ssr?dd
ca: ADV ca: Y NP f;‘;zﬁ;";\?‘gs'c”;
mdd: fnc:
COPYssCOPYnw
[sur: quickly] [sur: Julia 7] [ sur: [sur: i
adj: quick noun Julia adj: quick noun Julia
ca: adv ca: nm ca: adv ca: nm
sem: sem: f sem: sem: f
mdr: mdr: mdr: mdr:
mdd: fnc: mdd: v_1 fnc: v_1
idy: idy: idy: idy: 1
L prn: 1 | prn: L prn: 1 | prn: 1
L LE
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15.3.8 Combining On the table and Julia with ADV +NOM

ADV+NOM {NOM+ADV, ADVNOM+FV, DET+NN, DET+ADN, DET+INT}

o o Moun 3 ampy v_n ssr?dd
ca: ADV ca: Y NP €opy V=N nW.Ihc
mdd fne: replace av ssca
B B COPYssCOPYnw
[sur: T [sur: Julia 7 [sur: 1 [sur: i
adj: ontable noun Julia adj: ontable noun Julia
ca: adj ca: nm ca: adv ca: nm
sem: def sg sem: f sem: def sg sem: f

—
mdr: mdr: mdr: mdr:
mdd: fnc: mdd: v_1 fnc: v_1
idy: 1 idy: idy: 1 idy: 2
L prn: 1 1 Lprn: 9 L prn: 1 | Lprn: 1 9
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15.3.9 Combining Julia and quickly with NOM+ADV

NOM +ADV {ADVNOM+FV}

noun (3 ad: o aoopy v_1 nw.mdd

ca: NP ca: adv ewpy v_1ssfnc

| fnc: | mdd: COPYssCOPYnw

[sur: T [sur: quicklyT] [sur: 1 [sur:

noun Julia adj: quick noun Julia adj: quick
cd: nm cd: adv cd: nm cd: adv
sem: f sem: sem: f sem:

mdr: mdr: — mdr: mdr:

fnc: mdd: fnc: v_1 mdd: v_1
idy: 1 idy: idy: 1 idy:

L prn: 1 L Lprn: 1 15 L prn: 1 | Lprn: 1 9
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15.3.10 Combining Quickly Julia and ate with ADVNOM +FV

ADVNOM+FV {FV+NP, AUX+NFV, %V +ADV, S+IP}

delete NP’ nw.ca
- aompy s nw.arg

verb: -y replacey V_n
adj: « noun 3 ca: NP X VT a(i)) vnw_mdr
cd: adv ca: NP mdr: eoopygc nv'v c
mdd: V_n fnc: V_n arg: Py P

o aapy PCV nw.pc

PG 1 st~y NCV

) ) COPYss COPYnw ) )
_ 4 o |sur: _ - ; sur:
sur: sur: verb: eat sur: sur: verb: eat
adj: quick noun Julia U adj: quick noun Julia Ty

. . ca:nav _ _ ca: d v

ca: adv ca: nm _ ca: adv ca: nm _

: : sem: past _ _ sem: past
sem: sem: f sem: sem: f .

_ _ mdr: — _ _ mdr: quick
mdr: mdr: aa: mdr: mdr: ara Julia
mdd: v_2 fnc: v_2 ncg']. mdd: ed fnc: ed ncg'].
idy: idy: 1 pc: idy: idy: 1 pc:

| prn: 1 ; Lprn: 1 121 o ; L prn: 1 | Lprn: 12 lom 1 ;
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15.3.11 Result of parsing On the table Julia quickly ate the apple

sur: sur: sur: sur: sur:
adj: ontable noun Julia adj: quick verb: eat noun apple
ca: adj ca: nm ca: adv ca: ded cd: np
sem: def sg sem: f sem: sem: past sem: def sg
mdr: mdr: mdr: mdr: ontable quick mdr:
mdd: ea fnc: ea mdd: ea arg: Julia gpple fnc. ea
idy: 1 idy: 2 idy: nc: pc: idy: 3

L prn: 1 L prn: 1 L prn: 1 L prn: 1 1. Lprn: 1

L LE
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15.4 Intensifiersin Noun Phrases and Prepositional Phrases

15.4.1 Wrappersin Noun Phrases

| noun: table
the cat: np
/\ sem: def sq -
table | mdr:
| noun: tabl  adi: big |
the cat: np cat: adj
_ sem: def s M\(
big table - mdr: bi | mdd:table|
A A
' noun: table] | adj: big |
the ve;V\ cat: np cat: adj
big table sem: d_ef S sem: very
\ \ _mdr: big . mdd: table
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15.4.2 Wrappersin Prepositional Phrases
/\ adj: on table
the'/\ cat: adj
table sem: def sg
PN adj: on table_ adj: big |
on the'/ cat: adj _eat: ad]
big table sem: def sg sem:
mdr: big m
Lo ) ‘mdd: | | mdd: table
"adj:ontable| | adj big |
5 N\ cat: adj cat: adj
on |the VGV'V\ sem: def sg sem: very
: dr: big mdr:
b table m
" mdd: mdd: table
A A B B B B
L LE
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15.4.3 Lexical Analysisof intensifier very and detensifier rather

[sur: very ] "sur: rather 7]
adi: a1l ad: a1l
ca: int ca: int
sem: very sem: rather
mdr: B mdr: B
mdd: mdd:

idy: B idy: B

| prn: i  prn:
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15.4.4 Combining The and very with DET+INT

DET+INT {INT+ADJ}
ampy nwv.adj ssmdr

[noun N_n| -~ . eapy ssnoun rw.mdd

/ adji: A_n ,
ca: N X _ aoopy ssidy nw.mdd

mdd:

mdr: oo replace @n rnw.ca
idy: 1 = COPYss COPYnw
[sur:the | [sur: very ] [ sur: 1 rsur:
nour n_1 adj: a_l nour n_1 adj: a_l
ca: nn np| |ca: adj ca: nn’ np cat: adn
sem: def sem: very N sem: def sem: very
mdr: mdr: B mdr: a_1 mdr: B
fnc: mdd: fnc: mdd: n_1 1
idy: idy: B idy: 1 idy: B
| pr: |, Lpm: 3 | prn: |, Lpm: 5
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15.4.5 Combining The very and big with INT+ADJ

INT+ADJ {DET+NN,DET+ADN,DET+INT,ADV +NOM,ADVNOM+FV,%V+ADV, S+ P}

" A_n} adic 3 } Liplaceﬁ A_n

ca: ADJ|  |ca: ADJ PYss
[ sur: 1 rsur: T [sur: big] [ sur: 1 rsur: i
noun n_1 adi: a1l adj: big noun n_1 adj: big
ca: nn np| |ca: adn cat: adj ca: nn’ np ca: adn
sem: def sem: very sem: N sem: def sem: very
mdr: a_1 mdr: B mdr: B mdr: big mdr: B
fnc: mdd: n_1 1 mdd: fnc: mdd: n_1 1
idy: 1 idy: B idy: B idy: 1 idy: B
| prn: 1 |4 Lprn: o LPrn: 3 | prn: 1 |4 Lprn: 1 5
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15.4.6 Combining The very big and table with DET+NN

DET+NN {NOM+FV, ADJH+NOM, FV+NP, %NP+PREP, %V+ADV, V+INT, S+IP}
delete N’ ssca

[noun N_n] noun o ampy Nw.sem sssem
ca: N X ca: N replacea N_n

sem: Y | | sem: Z COPYss

[ sur: 1 rsur: [sur: table 7] [ sur: 1 [sur:
noun n_1 ad: big noun table noun table adj: big
ca: nn’ np cd: adn cd: sn cd: np cd: adn
sem: def sem: very sem: sg sem: def sg sem: very
mdr: big mdr: B mdr: mdr: big mdr: B
fnc: mdd: n_11 fnc: fnc: mdd: table 1
idy: 1 idy: B idy: idy: 1 idy: B
prn: 1 L prn: 1 | prn: L prn: 1 L prn: 1

L LE
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15.4.7 Combining the preposition On and the with PREP+NP

PREP+NP { PREP+NN,PREP+ADN ,PREP+INT,%NP+PRER%V+ADV,%PREPP+PREPADV +NOM, S+ P}

ca: adj
sem:

[sur: on
adji: onn_1
ca: adj
sem:

mdr:

mdd:

idy:

| prn: 1

"adj: PREP N_n

‘noun «
ca: Y NP
| sem: X

sur: the
noun n_2
ca: nn’ np
sem: def
mdr:

fnc:

idy:

prn:

replacea N_n
awmpyY ssca:l
ampy nNv.sem sssem

COPYss

sur:

adj: onn_2
ca: nn' adj
sem: def
mdr:

mdd:

idy: 1

prn: 1

L IiE
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15.4.8 Combining On the and big with PREP+ADN

PREP+ADN

mdr:
idy: |

[ sur:

adj: onn_2
ca: nn adj
sem: def
mdr:

mdd:

idy: 1

prn: 1

[adj: PREP N_n
ca: N’ ADJ

{PREP+ADN, PREP+NN, PREP+INT}

adj: o
ca: adn
mdd:

sur: big
adj: big
ca: adj
sem:
mdr: B
mdd:
idy: B

| prn:

sur:

adj: onn_2
ca: nn adj
sem: def
mdr: big
mdd:

idy: 1

prn: 1

ampy « ssmdr
ampy ssadj nw.mdd
eapy ssidy nw.mdd

COPYss COPYnw

sur: big
ad: big
cd: adj
sem:

mdr: B

idy: B

L prn: 1

mdd: onn.2 1

L IiE
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15.4.9 Result of parsing On the big table

sur: 1 [sur: big

adj: ontable adj: big

ca: adj ca: adj

sem: def sg sem:

mdr: big mdr: B

mdd: mdd: ontable 1
idy: 1 idy: B

L prn: 1 | Lprn: 1
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15.4.10 Combining On the and very with PREP+INT

PREP+INT

ca: N’ adj
mdr:
idy: |

[ sur: ]
adji: onn_2
ca: nr’ adj
sem: def
mdr:

mdd:

idy: 1

Cadj: PREPN_n

prn: 1

{INT+ADJ}

adi: A_n
ca: adj
mdd:

[sur: very |
adi: a_l
ca: adj
sem: very
mdr: B
mdd:

idy: B

| prn:

aopy rw.adj ssmdr
aopy ssadj nw.mdd
ewpy ssidy nw.mdd
replace an nw.ca

COPYss COPYnw

sur:

adji: onn_2
ca: nr’ adj
sem: def
mdr: a_1
mdd:

idy: 1

prn: 1

sur:

adi: a_l
ca: adn
sem: very
mdr: B

idy: B

L prn: 1

mdd: onn.2 1

L IiE
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15.4.11 Combining On the very and big with INT+ADJ

INT+ADJ {DET+NN, DET+ADN, DET+INT, ADV +NOM, ADVNOM+FV, %V+ADV, S+|P}
adj: A_n [adj: 3 replace3 A_n
ca: ADJ ca: ADJ COPYss
[ sur: [sur: T [sur: bigT] [ sur: 1 rsur: i
adj: onn_2 adi: al adj: big adj: onn_2 ad: big
ca: n adj| |ca: adn ca: adj ca: nn adj ca: adn
sem: def sem: very sem: sem: def sem: very
mdr: a_1 mdr: B mdr: B mdr: big mdr: B
mdd: mdd: onn.2 1 mdd: mdd: mdd: onn.2 1
idy: 1 idy: B idy: B idy: 1 idy: B
prn: 1 | prn: | 4 Lprn: prn: 1 . L prn: 1 ]
L LE
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15.4.12 Combining On the very big and table with PREP+NN

PREP+NN {ADV+NOM, NOM+FV, FV+NP, %NP+PREP, %V+ADV, %PREPP+PREP, S+1P}
delete N’ ssca

[adj: PREP N_n noun o

ca: N adj ca: N APy N.Sem SSSem

om Y om: 7 replacea N_n

- COPYss

[ sur: 1 raur: T [sur: table T [ sur: [sur:

adji: onn_2 ad: big noun table adj: ontable ad: big

ca: nn adj cat: adn cat: sn ca: adj ca: adn

sem: def sem: very sem: sg sem: def sg sem: very

mdr: big mdr: B mdr: mdr: big mdr: B

mdd: mdd: onn.2 1 fnc: mdd: mdd: ontable 1

idy: 1 idy: B idy: idy: 1 idy: B

prn: 1 , Lprn: 1 | 5 Lprn: L prn: 1 | prn: 1 ]
L LE
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15.4.13 Result of parsing On the very big table

sur: sur:
adj: on table ad: big
ca: adj ca: adn
sem: def sg sem: very
mdr: big mdr: B
mdd: mdd: ontable 1
idy: 1 idy: B
| prn: 1 | prn: 1 )
L LE
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15.5 Elementary Adverbswith Intensifiers

15.5.1 Combining Very and quickly with INT+ADJ

INT+ADJ {DET+NN, DET+ADN, DET+INT, ADV+NOM, ADVNOM+FV, %V+ADV, StIP}

[adj: A_n} act; } il

ca: ADJ ca: ADJ

[sur: very | [sur: quickly [sur:
adi: a_l adj: quick adj: quick
ca: adj ca: adv ca: adj
sem: very sem: sem: very
mdr: B mdr: B mdr: B
mdd: mdd: mdd:
idy: B idy: B idy: B

L prn: 1 | prn: L prn: 1

L LE
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15.5.2 Result of parsing Very quickly Julia ate the apple

[sur: [ sur: ] \S/lé:b eat [sur: ]
adj: quick noun Julia o noun apple
cd: v
ca: adv cd: nm _ ca: np
_ _ sem: past _
sem: very sem: f S sem: def sg
_ _ mdr: quick _
mdr: B mdr: ag: Julia sple mdr:
mdd: ea fnc. ea nc?' P fnc: ea
idy: B idy: 1 : idy: 2
rn: 1 prn: 1 Pe: prn: 1
Lprn: - prn: 1 -
L LE
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15.5.3 Combining Julia and very with NOM+INT

NOM+INT {INT+AD J}

‘noun (3 [adj: A_n ngy z‘i Q;Vfrlldd

ca NP} cdt: & ] replpa)(/:e_aiv nw.ca

fnc: mdd: '

N B COPYssCOPYnw

sur: sur: very sur: sur:

noun Julia adi: al noun Julia adi: al
ca: nm ca: adj cd: nm ca: adv
sem: f sem: very . sem: f sem: very
mdr: mdr: B mdr: mdr: B
fnc: mdd: fnc: v_1 mdd: v_1
idy: 1 idy: B idy: 1 idy: B

| prn: 1 L Lprn: 1 9 L prn: 1 | Lprn: 1 5
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15.5.4 Combining Julia very and quickly with INT+ADJ

INT+ADJ {DET+NN, DET+ADN, DET+INT, ADV+NOM, ADVNOM+FV, %V+ADV, S+ P}

adi A_n} [adj: 3 } Liﬂj:seﬁ A-n

ca: ADJ ca: ADJ
[sur: T [sur: T [sur: quicklyT] [ sur: 1 [sur: ]
noun Julia adi: a_l1 adj: quick noun Julia adj: quick
ca: nm ca: adv ca: adv ca: nm ca: adv
sem: f sem: very sem: . sem: f sem: very
mdr: mdr: B mdr: B mdr: mdr: B
fnc: v_1 mdd: v_1 mdd: fnc: v_1 mdd: v_1
idy: 1 idy: B idy: B idy: 1 idy: B
L prn: 1 1 Lprn: 1 o Lprn: 3 L prn: 1 | Lprn: 1 5
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15.5.5 Combining Julia ate the apple and very with V+INT

V+INT {INT+AD J}

ampy o nw.mdd

verb: o 22 :dfn apy nw.adj ssmdr
mdr: m d. g J replace av nw.ca
' COPYs s COPYnw

[ sur - "sur: very | sur _ sur:

verb: eat y verb: eat N

o adj: a_1 cat: v ad: a1

o et ca: adj e pact cat: adv

arg: Juliagpple| | o ag-Jiapel | gy ea

Bg idy: B Bg idy: B

prn: 1 pro- 1 prn: 1 P4
L IiE
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15.5.6 Combining Julia ate the apple very and quickly with INT+ADJ

INT+ADJ {DET+NN, DET+ADN, DET+INT, ADV +NOM, ADVNOM+FV, %V+ADV, S+|P}
adi: A_n ad: B replace A_n
ca: ADJ ca: ADJ COPYss
sur - [ sur: sur: quickly’] sur _ [sur:
verb: eat adi a1 | |adi quick verb: eat adj: quick
ca: v _ _ cd: v _
_ ca: adv ca: adv _ ca: adv
sem: past _ , sem: past :
_ sem: very sem: T sem: very
mdr: a_1 _ _ mdr: quick _
ag: Jlia ppe mdr: B mdr: B ag: Julia sple mdr: B
nc‘?" P mdd: eat | |mdd nc?- P mdd: eat
pc: idy: B idy: B pc: idy: B
orn: 1 L prn: 1  prn: orn: 1 | prn: 1
L LE
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15.6 Definition of L A-hear.3

15.6.1 Lexicon and preamble of LA-hear 3

1. Lexicon d LA-hea.3:
lexicon o LA-hea.l and LA-hea.2 plus first entry of 15.1.1 and entries of 15.4.3.

2. Preamble of LA-hea3:
variable definiti ons, restrictions, and agreement condtionsof LA-hea.1 (cf. 11.2.2) and LA-
hea.2 (cf. 13.2.1) plus

PREP ¢ {on, in, above, below, ...}

ADJ € {adj, adn, adv}

ADV e {adj, adv}

ADN e {adj, adn}

A_n =simultaneous aubstitution variable for an adjedive
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15.6.2 Formal Definition of L A-hear.3

ST s =gef { ( [cat: X] {1 DET+NN, 2 DET+ADN, 3 DET+INT, 4 NOM+ADV, 5 NOM+INT,
6 NOM+FV, 7 INT+ADJ, 8 PREP+NP, 9 ADV+NOM}) }

DET+NN {10NOM+FV, 11 FV+NP, 12 S+IP, 13%NP+PREP, 14 %V+ADV, 15V+INT}

delete N’ ssca
ampy Nv.sem sssem
replacea: N_n

COPYsss

noun N_n noun «
ca: N’ X ca: N
sem: Y sem: Z

DET+ADN {16 DET+NN, 17 DET+ADN, 18 DET+INT}

noun N_n i ampy o ssmdr

ca: N X - eapy sshoun rw.mdd
ca: adn :

mdr: _ aopy ssidy nw.mdd

: mdd:

idy: COPYss COPYnw

$DET+INT {19INT+ADJ

noun N_n aopy nwv.adj ssmdr
ca: N' X | [adj: A_n] ecopyssnoun w.mdd
mdr: mdd: aoopy ssidy nw.mdd

idy: COPYss COPYnw
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$NOM+ADV {20 ADVNOM+FV}
noun B | [adi; a | aoopy v_1 nw.mdd
ca: NP | |ca: adv| ampy v_1ssfnc

fnc: mdd: COPYssCOPYnw

$NOM+INT {21INT+ADJ}

noun G| (adi: A_n ngy z‘i ggrrldd
ca: NP | |ca: ad PY V-

fne mdd: replace av nw.ca
COPYssCOPYnw

NOM +FV {22 FV+NP. 23 AUX +NFV, 24 S+IP}

delete NP’ nw.ca

noun o verb: 1 aopya nw.arg

) ca: NP XVT| empyg ssfnc
ca: NP

_ arg: eapy PC nw.pc
fnc: :

m: Kk nc: aopy PCV nw.pc
prh. | pc: | set B NCV
COPYss COPYnw
L LE
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$INT+ADJ {25 DET+NN, 26 DET+ADN, 27 DET+INT, 28 ADV +NOM, 29 ADVNOM+FV,
30%V+ADV, 31 St+IP}

adj: A_n| [adj: 3 replace A_n
ca: ADJ| |ca: ADJ| copyss

$ PREP+NP {32 PREP+NN, 33 PREP+ADN, 34 PREP+INT, 35 %NP+PREP, 36 %V+ADV,
37 %PREPP+PREP, 38 ADV +NOM, 39 S+IP}

replacea N_n
awmpyY ssca:l
ampy Nv.sem sssem

COPYs s

adi: PREPN_n| [noun «
ca: adj ca: Y NP
sem: sem: X

$ADV+NOM {40NOM+ADV, 41 ADVNOM+FV, 42 DET+NN, 43 DET+ADN, 44 DET+INT}
ampy v_n ssmdd

ad): o noun j ampy v_n nw.fnc
cat: ADV | |cat YNP| * l'?(’:e‘ b
mdd: fnc: &P

COPYs sCOPYnw
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FV+NP {45DET+NN, 46 DET+ADN, 47 DET+INT, 48 FV+NP, 49 %NP+PREP, 50 %V+ADV,
51V+INT, 52 S+IP}

_ delete NP’ ssca
verb: 3 noun « A00pY v SSAG
ca: NP X VT | [ca: Y NP ecopy 8 nufne
A9 fre: COPYs s COPYnw

S+ P {531P+START}
verb: o ;;PIE ;ESM VT
. . /
cat: VT | [ca: VT'SM]  _ 'or,
prn: k
COPYss

$%NP+PREP {54 PREP+NF}

nOl.JI’I o" adj: PREPN_n ewpy nw.adj ssmdr
ca: N L %empy o nw.mdd

_ ca: adj :
mdr: _ aopy ssidy nw.mdd
o mdd:
idy: | COPYssCOPYnw
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$ % V+ADV {55 PREP+NP, 56 %V+ADV, 57 S+IP}

verb: o | [adj: 8 X | acopy nw.adj ssmdr
ca: v ca: ADV | exmpy o nw.mdd
mdr: mdd: COPYs sCOPYnw

$V+INT {58 INT+ADJ}

verb: o adi: A_n| ampy « hw.mdd
[ ' } ca: adj | acopy nw.adj ssmdr

mdr:
mdd: COPYs sCOPYnw

$ PREP+NN {59 ADV+NOM, 60 NOM+FV, 62 FV+NP, 62 %NP+PREP,
63 %V+ADV, 64 % PREPP+PREP, 65 S+I1P}

/
adj: PREPN_n] [noun o] 2eteN sscd
ampy Nw.sem sssem

ca: N adj ca: N | e N
sem: Y sem: Z & @ N-
COPYss

$ PREP+ADN {66 PREP+ADN, 67 PREP+NN, 68 PREP+INT}

adji: PREP N_n i ampy « ssmdr

ca: N’ ADJ )@ 1 acopy ssadj nw.mdd
ca: adn )

mdr: _ eopy ssidy nw.mdd

. mdd:

idy: COPYss COPYnw

$ PREP+INT {69INT+ADJ}

L IiE
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acopy rnw.adj ssmdr

adjj P',?EF.) N-n adj: A_n| ampyssadj nw.mdd
ca: N adj G .

_ ca: adj | empyssidy nw.mdd
mdr: _
idy: i mdd: replace an nw.ca

COPYss COPYnw

$%PREPP+PREP {70 PREP+NP}

adj: PREP o %eampy rw.adj ssmdr

ca: adj 22 anREP N-n %eapy ssadj nw.mdd
mdr: md.d' ) aopy ssidy nw.mdd
idy: | ' COPYs.sCOPYnw

$ ADVNOM+FV {71FV+NP, 72 AUX+NFV, 73%V+ADV, 74 S+ P}

delete NP’ nw.cat
vy )
adj: o noun 37 |ca: NP XVT aﬁg an_mdr
cet: adv cat: NP 1 | mdr: eoopyl?;C W.pC
mdd: V_n| |fnc: V_n| |arg; Py P

o acpy PCV nw.pc
LPC 1 et~ NCV
COPYss COPYnw

AUX +NFV {75 AUX+NFV, 76 FV+NP, 77 S+IP}
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replaceY AUX’

verb: V_n verb: o 20 o5

ca: AUX' V| |ca: Y AUX Py IW.Sem SSsem
. _ replacea V_n

sem: X sem: Z

COPYss

IP+START {1 DET+NN, 2 DET+ADN, 3 DET+INT, 4 NOM+ADV, 5 NOM+INT, 6 NOM+FV,
7 INT+ADJ, 8 PREP+NP, 9 ADV+NOM}

Increment nw.prn
ewpy kssnc
aapy ‘NCV’ ssnc

COPYss COPYnw

verb: o | [noun 3
ca: SM | |ca: NP
nc: prn:

STp =gef { ([cat: ded] rpgy1p)}

CLUE (©2006Roland Hausser



A Computational Model of Natural Language Communication

379

15.6.3 Transitions handled by rule packages

rulename rule package applications of rulesin rule package

IP+START: DET+NN

(=STg) DET+ADN
DET+INT
NOM+ADV
NOM+INT
NOM+FV
INT+ADJ
PREP+NP
ADV+NOM

DET+NN: NOM+FV
FV+NP
StIP
%NP+PREP
%V +ADV
V+INT

DET+ADN:DET+NN
DET+ADN
DET+INT

The + table

The + beautiful (table)

The + very (beautiful table)
Julia+ quickly (ate an apple)
Julia+ very (quickly ate an apple)
Julia+ rea (the booK)

Very + quickly (Julia &e an apple)
On + the (table)

Quickly + Julia (ate an apple)

the book+ pleased (Julia)

Julia gave the man + a (booK
Juliaread the book+ .

the book + on (the table pleased Julia)
Juliaread the book+ on (the table)
Julia aethe gople + very (quickly)

the big + table
the big + beautiful (table)
the big + very (beautiful table)

L IiE
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rule name rule package applications of rulesin rule package
DET+INT: INT+ADJ the very + beautiful (table)

NOM+ADV: ADVNOM+FV Juliaquickly + ate (an apple)

NOM+INT: INT+ADJ The youngwoman + very (quickly ate an apple)
NOM+FV: FV+NP Julia &e + the (apple)

AUX+NFV Julia has + eaen (an apple)

SHP Juliaslept + .
INT+ADJ: DET+NN the very beautiful + table

DET+ADN the very beautiful + big (table)

DET+INT the very beautiful + very (big table)

ADV +NOM very quickly + Julia

ADVNOM+FV Juliavery quickly + ate (an apple)
%V+ADV Juliaslept very soundy + on (the table)
SHP Juliaslept very soundy + .

L IiE
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rulename rule package applications of rulesin rule package
PREP+NP: PREP+NN onthe + table
PREP+ADN onthe + big (table)
PREP+INT onthe + very (big table)
%NP+PREP the letter for Julia+ on (the table)
%V+ADV Johnread the letter for Julia+ quickly
%PREPP+PREP the letter for Julia+ from Hamburg
ADV +NOM for Mary + John boughabook
SHIP Johnread the letter for Julia+ .
ADV+NOMNOM+ADV Onthetable Julia+ quickly (ate an apple)
ADVNOM+FV  Quickly Julia+ ate (an apple)
DET+NN Quickly the + girl (ate an apple)
DET+ADN Quickly the + pretty (girl ate an apple)
DET+INT Quickly the + very (pretty girl ate an apple)
FV+NP.  DET+NN Johnsaw the + table
DET+ADN Johnsaw the + beautiful (table)
DET+INT Johnsaw the + very (beautiful table)
FV+NP John cave Julia + the (booK
%NP+PREP Johnsaw Julia+ from (Hamburg)
%V+ADV Johnsaw Julia+ from (Hamburg)
V+INT Johnsaw Julia + very (often).
SHP Johnsaw Julia+.
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rule name rulepackage applications of rulesin rule package
SHP: IP+START Juliawas deeuing. + The (dog karked)
%NP+PREP. PREP+NP the book on+ the (table)
%V+ADV:  PREP+NP Julia ae the gople on + the (table)
%V+ADV Julia @e the gple quickly + on (the table)
SHIP Julia @e the gople quickly + .
V+INT: INT+ADJ Juliaslept very + soundy
PREP+NN: ADV+NOM onthetable + Julia (ate an apple)
NOM+FV the book onthe table + pleased (Julia)
FV+NP Julia gave the man in the corner + a (book)
%NP+PREP  Julia &e the gpple onthe table + behind (the treg
%V+ADV Julia ae the gple onthe table + behind (the tree
%PREPP+PREPJulia ae the gple onthe table + behind (the tree
SHIP Julia @e the gpple onthetable + .
PREP+ADN PREP+ADN  onthebig + beautiful (table)
PREP+NN onthe big + table
PREP+INT onthe big + very (beautiful table)
PREP+INT INT+ADJ onthe very + beautiful (table)
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rule name rule package applications of rulesin rule package
%PREPP+PREP FREP+NP  Julia dethe gpple onthe table + behind (the tree
ADVNOM+FV: FV+NP Juliaquickly ate + an (apple)

AUX+NFV Inthisbed Juliawill + sleg

%V+ADV  Quickly Juliadslipped + under (the covers)

SHIP In this bed Juliaslept + .
AUX+NFV: AUX+NFV the ca had been + spedaling

FV+NP Juliahad read + the (book)

SHIP Juliawas deeoing + .
IP+START: DET+NN The + table

DET+ADN The+ beautiful (table)

DET+INT  The+ very (beautiful table)

NOM+ADV Julia+ quickly (ate an apple)

NOM+INT Julia+ very (quickly ate an apple)

NOM+FV  Julia+ rea (the booK)

INT+ADJ  Very + quickly (Julia &e an apple)

PREP+NP  On + the (table)

ADV+NOM Quickly + Julia (ate an apple)
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