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6. Intra-Propositional Functor-Argument Structure

6.1 Overview

6.1.1 Examples of intra-propositional functor-argument structure

1. Representing The man gave the child an apple (3-placeverb)

noun apple noun child verb: give noun man
fnc: give fnc: give arg: man child apple fnc: give
mdr: mdr: mdr: mdr:

prn: 1 prn: 1 prn: 1 prn: 1

2. Representing The littl e bladk dog karked (adnaminal adjedives)

verb: bark adj: black ad: littl e noun dog

arg: dog mdd: dog mdd: dog fnc: bark

mdr: mdr: mdr: mdr: littl e black
prn: 2 prn: 2 prn: 2 prn: 2

3. Representing Julia has been sleeping deeply (adverbia adjedive)

adj: dee noun Julia| [verb: sleg
mdd: sleep fnc: dee arg: Julia

mdr: mdr: mdr: dee
prn: 3 prn: 3 prn: 3
L LE
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6.2 Determiners

6.2.1 3-PLACE PROPOSITION: The man gave the child an apple

the man gave the
lexical Iookup‘ ‘ ‘ ‘
'noun: n:l [noun: man [verb: give |noun: n_
fnc: fnc: arg: fnc:
mdr: mdr: _|mdr: mdr:
prn: prn: prn: prn:
syntactic—semantic parsing:
[noun: n_f«[nroun: mar
1 fnc: fnc:
mdr: mdr:
prn: 23 prn:
[noun: maf [verb: giv
fnc:t/><arg%—>
2 mdr: mdr:
prn: 23 prn:
[noun: mar [verb: givg_[noun: n_32
fnc: give arg: mansfic—a
3 mdr: mdr: mdr:
prn: 23 prn: 23 prn:
[noun: mar verb: give [noun: n_2
4 fnc: give arg: man n_fnc: give |
mdr: mdr: mdr:
prn: 23 prn: 23 prn: 23
[noun: mar verb: give
fnc: give arg: man chil
5 mdr: mdr:
prn: 23 prn: 23
[noun: man [verb: give [r
6 fnc: give arg: man child n_-
mdr: mdr:
prn: 23 prn: 23
result of syntactic—semantic parsing:
[noun: man [verb: give [noun: chil
fnc: give arg: man child apple |fnc: give
mdr: mdr: mdr:
prn: 23 prn: 23 prn: 23

child

noun: chil
fnc:
mdr:
prn:

= chil

an apple

noun: n_{3|noun: appl!

fnc: fnc:
mdr: mdr:
prn: prn:

fnc: give
mdr:
prn: 23

noun: apple
fnc: give
mdr:
prn: 23

L IiE
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6.2.2 SCHEMATIC PRODUCTION FROM A 3-PLACE PROPOSITION

activated sequence
i

Y/

1.1 d
V N

1.2 d nn
V N

1.3 fv dnn
V N

1.4 fv dnn d
V N N

1.5 fv dnn dnn
V N N

1.6 v dnn dnn d
V N N N

1.7 fv dnn dnn dnn
V N N N

1.8 fvp dnn dnn dnn
V N N N

reali zation

d nn

d nnfv

d nnfv d

d nrfvd nn
dnnvdnnd
d nfivd nnd nn

dnfvdnndnnp

L IiE
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6.2.3 PREDICATE CALCULUSANALYSIS OF All girls sleep

VX [girl(X) — dleg(X)]

6.2.4 INTERPRETATION RELATIVE TO A MODEL

Vx [girl(x) — Sleg(x)] 9

6.2.5 ELIMINATION OF THE OUTERMOST QUANTIFIER

[girl(x) — See(x)] %

6.2.6 ANALYZING Every man loves a woman IN PREDICATE CALCULUS

Realing 1 Vx [man(x) — 3y [woman(y) & love(x,y)]]
Realing 2 dy [woman(y) & Vx [man(x) — love(x,y)]]

L IiE
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6.2.7 RESULT OF PARSING Every man loves a woman IN DBS

sur: -

sur:
noun man

_ verb: love

cd: snp _

ca: v
sem: pl exh _

sem: pres
mdr:

mdr:
fnc: love ArQC AN woman
idy: 1 r?r 1
L prn: 1 P

sur:

nour woman
cd: snp

sem: indef sg
mdr:

fnc: love

idy: 2

prn: 1

6.2.8 THE sem VALUES OF DIFFERENT DETERMINER-NOUN COMBINATIONS

aqirl [sem
somegirls [sem
al girls  [sem
the girl [sem
thegirls [sem

. indef sq]

. indef pl sdl]
. pl exh]

. def 5q]

. def pl]

L IiE
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6.2.9 SET-THEORETIC INTERPRETATION OF exh, sel, sg, pl, def, indef

exh sel sg pl def

CLUE (©2006Roland Hausser
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6.3 Adjedives

6.3.1 PARSING The little black dog barked IN THE HEARER-MODE

the little black
lexical lookup ‘ ‘ ‘
ﬁou_n: n_1 (adn: little | [adn: black
fnc: mdd: mdd:
. prn: prn:
lprn: L ]
syntactic-semantic parsing: B
?oun: n1_ | |adn:little
nc: — .
[prn: 23 P
'noun:n_t— | [adn: little | [adn: black
o |ne e mde
. rn: 23 prn:
lprn: 23 P N |
[noun: n_ie——|—ladntitte——adn:btack]
3 fnc: mdd: n_k/ﬁdﬁ‘
mdr: little black prn: 23 prn: 23
lprn: 23 A I L ]
Eoun: dog— 1 [adn-little |
nc: -—— | : .
4 |mdr: lide black | MA®: 909 md‘?"zgog
lprn: 23 o[ | [pm: B
result of syntactic-semantic parsing:
?Ount; dﬁg adn: little [adn: black
nc: bar . .
mdr: little black | A9 dog | mad: dog
prn: 23 prn: prn:

6.3.2 SCHEMATIC PRODUCTION OF THE The little black dog barked.

barked

verb: bark
arg:
mdr:
prn:

Zdnmlaei/fveﬂf bar

arg.—=
mdr:
| prn:

verb: bar
arg: dog
mdr:

prn: 23

L IiE
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activated sequence reali zation
|
V
1.1 d d
V N
1.2 d an dan
V. N A
1.3 d anan danan
V. N AA
1.4 d nn an an dan an nn
V N AA
1.5 fv d nnan an dan an nnfv
V. N AA
1.6 fvp dnn an an danan nnfv p
V NA A
CLUE (©2006Roland Hausser
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6.3.3 PARSING Fido barked loudly IN THE HEARER-MODE

Fido barked loudly
lexical lookup ‘ ‘
'noun: Fido | verb: barkl  [adn: loud
mar: mar mdd:
prn: | |prn: prn:

syntactic-semantic parsing:

‘noun: Fidol_ [ verb: bark]
1 fnc: 4/>?ue'éi;

mdr: mdr:
prn:17 ] [Prn: B
‘noun: Fido | | verb: bark]
2 fnc: bark arg: Fido
mdr: mdr:
prn: 17 | |prn:17 ]
result of syntactic—semantic parsing:
Pounb: FLdo verb:Fbaark adn: loud
nc: bar arg: Fido :
mdr: mdr: loud md(_j' bark
m: 17 prn: 17 prn: 17

CLUE (©2006Roland Hausser
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6.3.4 SCHEMATIC PRODUCTION OF THE Fido barked loudly.

activated sequence

|
\Y
1.1

<

1.2 fv
\
1.3 fv
V
1.4 fvp
\

252525 Z 5

> g >g

reali zation

nfv
nfv av

nfvavp

6.3.5 Relation of the terms Adjective, Adnominal, and Adverbial in DBS

adjective
fast
in ten seconds

N

adnominal adverbial
beautiful beautifully

L IiE
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6.4 Auxili aries

6.4.1 COMPLEX VERB PHRASE: Fido has been barking.

Fido has been barking
lexical lookup ‘ ‘ ‘
‘noun: Fido| [verb:v 1] [ verb:v 2] [verb: bark
fnc: arg: arg: arg:
mdr: mdr: mdr: mdr:
prn: prn: prn: prn:

syntactic-semantic parsing:

noun: Fido— cv_1
1 fnc:«— | |arg.

mdr: mdr:
prn:24 | |prn:

'noun: Fido
fnc: v_ 1=
mdr:

prn: 24 _|

‘'noun: Fido|
fnc: v 2«—
mdr:

prn: 24

result of syntactic—semantic parsing:

'noun: Fido] [verb: bark]
fnc: bark arg: Fido

mdr: mdr:
prn: 24 prn: 24

L IiE
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6.4.2 SCHEMATIC PRODUCTION OF Fido has been barking

activated sequence
.

V
1.1 n
V N
1.2 ax n
V N
1.3 axax n
V N

1.4 axaxnv n

\Y N
1.6 axaxnvp n
\Y N

reali zation

Nnax

Nax ax

nNax ax nv

nax ax nv p

L IiE
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6.5 Passve

6.5.1 INTERPRETATION OF PASSIVE: The book was read by John.

the book was read by John
lexical Iookup‘ ‘ ‘ ‘
moun: n 1 |[noun: book [verb:v_1 verb: read | [noun: n_3] [noun: Joh
inc:  |linc arg: arg: fnc: fnc:
mdr: mdr: mdr: mdr: mdr: mdr:
Lprn: _|lprn: prn: prn: prn: prn:
syntactic—semantic parsing:
"noun: n_l‘: ourT: booK
fnc:
1 mdr:
| lprn:
erbrv 1 7]
mdr:
prn:
[noun: book verb; v_le—— - read
3 fnc: v_l-f———[arg: book |
mdr: mdr:
Ern: 25 B Brn: 25 B
[noun: book [verb: rea lnoun- n 3
4 fnc: read arg: n_. Thc—
mdr: mdr: mdr:
prn: 25 prn: 25 prn:
[noun: bool [verb: read [noun: n_. - Joh
5 fnc: read arg: n_ fnc: read
mdr: mdr: mdr: I
prn: 25 prn: 25 |prn:25 || prn:
result of syntactic—semantic parsing:
[noun: book [verb: read ['noun: John
fnc: read arg: John boo fnc: read
mdr: mdr: mdr:
lprn: 25 | L prn: 25 lprn: 25 |
CLUE (©2006Roland Hausser
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6.5.2 SCHEMATIC PRODUCTION OF The book was read by John.

activated sequence reali zation
|
V
1.1 d d
V N
1.2 d nn d nn
V N
1.3 ax d nn d nnax
V N
1.4 axnv d nn d nnax nv
V N
1.5 axnv by dnn d nrex nv by
V N N
.6 axnv byn dnn d nrax nv by n
V N N
1.7 axnvp byn dnn dnrax nvbynp
V N N
L LE
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6.6 Prepositions

6.6.1 SEMANTIC DOUBLING OF A PREPOSITIONAL PHRASE

Julia ate the apple + on the table

N

[ADNI [ADVI1

L IiE
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6.6.2 ADJECTIVAL PHRASE: Julia ate the apple on the table.

Julia
lexical Iookup‘
[noun: Juli

fnc:

mdr:
prn:

syntactic-semantic

[noun: Juli
fnc: eat
2 mdr:

prn: 25

'noun: JuI|
3 fnc: ea

mdr:

prn: 25
[noun: Juli

fnc: eat

4 mdr:
Lprn: 25

ate

['verb: eat
arg:
mdr:
prn:

parsing:
[verb-eat |
arg:
mdr:
prn:

[verb: eat ]

arg: Juliag —-H

mdr:
Lprn: 25

verb: eat ]
arg: Julia n_4«
mdr:

| prn: 25

[verb: e
arg: Julla appl

mdr: %on n_.

[noun: Juli
fnc eat
6

[noun: Juli
fnc: eat

5 mdr:
prn: 25

prn 25

result of syntactic—semantic parsing:

prn: 25

mdr: %on n_-
prn

|
—n
E
=

[verb:_ eat [noun: apple
arg: Julia apple|fnc: eat

[ verb: eat [noun: apple
arg: Julia apple | fnc: eat

the

noun: n_1| [noun: apple[adj: on n
fnc: mdd: fnc: fnc:
mdr: mdr: '

fnc:

apple on the table

noun: n_3| [noun: table

mdr: mdr:

prn: prn: prn: prn: prn:

prn:'25

mdr:%on n
Lprn: 25

fnc:
mdr:

prn:

poun: Julig [verb: eat [moun: apple [adj: on table
fnc: eat arg: Julia apple |fnc: eat mdd:%appl
mdr: mdr:%on table| | mdr:%on tabl %eat
prn 25 prn 25 pm: 25 Brn: 25
CLUE (©2006Roland Hausser
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6.6.3 RETRIEVAL DURING NAVIGATION

‘noun: Juli
fnc: ea

mdr:

prn: 25

_verbe eab - _ |
>§eré?£\l7ulla apple

mdr:%on table

prn: 25

%nc:.

prn: 25

apple | |

-_—
—

Y

=

Tmdr:%on table

=4

[adj= on table
‘md&%apple
Y%eat

prn: 25

L IiE
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6.6.4 PRODUCTION OF Julia ate the apple on the table.

activated sequence reali zation

|
V

1.1 n n
V N

1.2 fv n nfv
V N

.3 fv n d nfv d
V N N

1.4 fv n dn nfvdn
V N N

1.5 fv n dn pp nfv d n pp
V N N A

.6 fv n dn ppd nfvdnppd
V N N A

1.7 fv. n dn ppdnn fvdnppdnn
V N N A

.8 fvp n dn ppdnn fvdnppdnnp
V. N N A

L LE
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/. Extra-Propositional Functor-Argument Structure

7.1 Overview

7.1.1 Verb proplets of subordinate dauses

subjed or objed sentence adverbial sentence adnaminal sentence
n/v: verb of the sub-clause alv: verb of the sub-clause alv: verb of the sub-clause
arg: nour(s) of the sub-clause | | arg: noun(s) of the sub-clause arg: nour(s) of the sub-clause
fnc: verb of the higher clause| | mdd: verb of the higher clause| | mdd: noun of the higher clause
prn: number of the sub-clause| | prn: number of the sub-clause prn: number of the sub-clause

7.1.2 Examples of extra-propositional functor-arg. structure

1. Representing That Fido barked amused Mary (subjed sentence)

n/v: that bark noun Fido| |verb: amuse noun Mary
arg: Fido fnc: bark arg. 27 bark Mary | [fnc: amuse
fnc: 28amuse| | mdr: mdr: mdr:
prn: 27 prn: 27 prn: 28 prn: 28

L LE
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2. Representing John heard that Fido barked (objed sentence)

noun John| |[verb: hea n/v: that bark noun Fido
fnc: hea arg: John 31 lark| |arg: Fido fnc: bark
mdr: mdr: fnc: 30 hea mdr:
prn: 30 prn: 30 prn: 31 prn: 31
3. Representing The dog which saw Mary barked (adnaminal sent., subjea gap)
noun dog alv: see noun Mary | [verb: bark
fnc: bark arg: #Mary | |[fnc: see arg: dog
mdr: 33see| | mdd:32 dog| |mdr: mdr:
prn: 32 prn: 33 prn: 33 prn: 32
4. Representing The dog which Mary saw barked (adnaminal sent., objed gap)
noun dog alv: see noun Mary | [verb: bark
fnc: bark arg: Mary #| | fnc: see arg: dog
mdr: 35see| | mdd:34 dog| |mdr: mdr:
prn: 34 prn: 35 prn: 35 prn: 34

5. Representing When Fido barked Mary smiled (adverbial sentence)
alv: when bark | [noun Fido| [noun Mary| |verb: smile

arg: Fido fnc: bark fnc: smile arg: Mary
mdd:37 smile mdr: mdr: mdr: 36 bark
prn: 36 prn: 36 prn: 37 prn: 37

L LE
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7.1.3 EXTRA-PROPOSITIONAL FUNCTOR-ARGUMENT STRUCTURES

(i) sentential argument

(1) subject: (2) object:
# amused Mary John heard #
Fido barked Fido barked

(i) sentential modifier, adnominal(relative clause)

(3) subject (4) object:
the dog barked the dog barl
# saw Mary Mary saw #

(iif) sentential modifier, adverbial
(5) Mary smiled

when Fido barked

CLUE (©2006Roland Hausser
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7.2 Sentential Argument as Subjed

7.2.1 INTERPRETATION OF That Fido barked amused Mary.

that Fido barked amused Mary
lexical Iookup( ‘ ‘ ‘ ‘
'niv: that v 1 | [noun: Fido| [verb: bark| [verb: amuse noun: Mary
arg: fnc: arg: arg: fnc:
fnc: mdr: mdr: mdr: mdr:
prn: prn: prn: prn: prn:

syntactic—semantic_ parsing

n/v: that v_1—| |noun: Fido
1 arg<—"__ | |fnc:

fnc: mdr:
prn: 27 prn:

n/v: that v_3le—t+noun—Fide [verb:bark

o |arg: Fido fnc: v_le—TTarg:
fnc: mdr: mdr:
prn: 27 prn: 27 prn:

niv: that bark—:_M \verb: amuse |

3 |arg: Fido |fnc bartk———(arg:—
fnc; «— [ [mdr: mdr:
prn: 27 prn: 27 prn:
‘niv: that bark | [noun: Fido] verb: amuse\_\:@iﬁﬂary_
arg: Fido fnc: bark arg: 27 bark«—77fnc:

4 lfnc: 28 amuse| | mdr: mdr: mdr:
prn: 27 prn: 27 prn: 28 prn:

result of syntactic—semantic parsing:

n/v: that bark | |noun: Fido verb: amuse noun: Mary
arg: Fido fnc: bark arg: 27 bark Mary|fnc: amuse
fnc: 28 amuse| | mdr: mdr: mdr:
prn: 27 prn: 27 prn: 28 prn: 28

CLUE (©2006Roland Hausser
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7.2.2 PRODUCTION OF That Fido barked amused Mary.

activated sequence reali zation

1
V

1.1 SC SC
V N

1.2 SC n SC N
V N

1.3 scfv n sc n fv
V N

2.1 sc fv n fv sc n fv fv
V N V

2.2 scfv n fv n sc n fv fv n
V N V N

2.3 sc fv n fv pn sc n fv fv n p
V N V N

CLUE (©2006Roland Hausser
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7.3 Sentential Argument as Objed

7.3.1 INTERPRETATION OF John heard that Fido barked.

John heard that Fido barked
lexical lookup ‘ ‘
'noun: John| [verb: hear | [niv: that v_1||noun: Fido| |verb: bark
fnc: arg: arg: fnc: arg:
mdr: mdr: fnc: mdr: mdr:
prn: prn: prn: prn: prn:
syntactic-semantic derivation a

noun: Johnl|verb: hear

1 |fthe:=—[[ary:
mdr: mdr:
prn: 30 prn:
'noun: John| [verb: hea _/:r\buthat v_i

2 |fnc: hear arg: Joh arg:
mdr: mdr: fRC-a
prn: 30 prn: 30 prn:
'noun: John| [verb: hear | [niv: that v 1:: - Fido |
fnc: hear arg: John 31v_1|arg: =— | %i;

3 Imdr: mdr: fnc: 30 hear | |mdr:
prn: 30 prn: 30 prn: 31 prn:
'noun: John| [verb: hear ‘niv: that vV_ ___noun: Fidal [y
fnc: hear arg: John 31 v<4rarg-Fido | [fnc: v_1=—

4 Imdr: mdr: fnc: 30 hear | |mdr:
prn: 30 prn: 30 prn: 31 prn: 31

result of syntactic—semantic parsing:

'noun: John| [verb: hear 'niv: that barK [noun: Fido|
fnc: hear arg: John 31 bark arg: Fido fnc: bark
mdr: mdr: fnc: 30 hear | |mdr:
prn: 30 prn: 30 prn: 31 prn: 31
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7.3.2 SCHEMATIC PRODUCTION OF John heard that Fido barked.

activated sequence

Z 05D Z2 5 Z2 5 25 235 25

<§h<&§h<g<§q
<

Z -5 Z2 5 Z2 >

reali zation

fv

fv

fv

fv

fv

n fv

n fv p

1
V
1.1
V
1.2 fv
\
2.1 fv
V
2.2 fv
V
2.3 fv
V
24 fvp
V
L LIE
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7.4 Adnominal Sentential M odifier with Subjea Gap

7.4.1 INTERPRETATION OF The dog which saw Mary quickly barked

the dog which saw Mary quickly barked
lexical Iookup‘ ‘ ‘ ‘ ‘
noun: n_1 | [noun: dog | gﬁv:_\#_l verb: seg |noun: Mary | adj: quick| | verb: bark
fnc: fnc: mgd' arg: fnc: mdr: arg:
mdr: mdr: mdr: mdr: mdr: mdd: mdr:
prn: prn: prn: prn: prn: prn: prn:
syntactic-—semantic parsing
'noun: n_l; ROUR: dog*
1 fnc: fnc:
mdr: mdr:
prn: 32 prn:
[noun: dog—| [avev 1
fnc: ><ar 2
2 |mdr. = m?j?\“
|prn: 32 | |prn: 33 |
[ . N EVA
Pnoclfn. dog a :#;2 -
3 Imdr:33v_tle — Mg 32 dog
|prn:32 | |prn: 33
[noun: dog | a/ré see\*
fnc:
4 mdr: 33 see d 32 dog
prn: 32 prn: 33
[y . B [alv: see ]
5 Pnocqn' dog arg: # Mary [———_ |1
mdr: 33 seg| mdd i@//
|prn:32 | prn 33
'noun: dog_| [alv: see 5 : . Fverb: bark |
6 |fncc =-——— [FoT e fnci see mdr: argr ™
mdr: 33 see| mg?‘ BUZiCEOQ mdr: mdd: see| |mdr:
prn: 32 \prn: 3 prn: 33 prn: 33 prn:
result of syntactic—semantic parsing: B T T B
[noun: dog 7 [a/v: see ] [noun: Mary [adj: quick [verb: bark |
fnc: bark argd#sl\élad)(/)g fnc: see mdr: arg: dog
mdr: 33 se€ mdr: auick mdr: mdd: see| |mdr:
prn: 32 prn: 3 prn: 33 prn: 33 prn: 32
CLUE (©2006Roland Hausser
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7.4.2 SECOND READING OF 7.4.1, WITH quickly MODIFYING bark

‘noun: dog |
fnc: bark
mdr: 33 see

prn: 32

‘alv: see

arg. # Mary
mdd: 32 dog
mdr:

prn: 33

noun: Mary
fnc: see
mdr:

prn: 33

_adj: quicE

mdr:

mdd: bark

N

prn: 32

'verb: bark |
arg: dog
mdr: quick

prn: 32

L IiE
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7.4.3 PRODUCTION OF The dog which saw Mary quickly barked

activated sequence reali zation
1
V
1.1 d d
\ N
1.2 d nn d nn
V N V
2.1 dnn wh d nn wh
V N V
2.2 dnn whfv d nn wh fv
\ N V
2.3 dnn whfv n d nn wh fv n
V N V N
1.3 dnn whfv n av d nn wh fv n av
V N V N A
14 fv dnn whfv n av d nn wh fv n av fv
\ N V N A
15 fvp dnn whfv n av d nn wh fv n av fv p
V N V N A
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7.5 Adnominal Sentential M odifier with Objed Gap

7.5.1 INTERPRETATION OF The little dog which Mary saw barked.

the little dog which Mary saw barked
lexical Iookup‘ ‘ ‘ ‘ ‘ ‘
[noun: n_1 [adj: little | [noun: dog [ a/v: v_1 noun: Mary | verb: seg |verb: bark
1 |fnc: mdd: fnc: arg: # fnc: arg: arg:
mdr: mdr: mdr: mdd: mdr: mdr: mdr:
prn: prn: prn: prn: prn: prn: prn:
syntactic-semantic parsing
[noun: n—l\’&ﬁ;ﬂtﬂe
fnc: mdd:
2 mdr:/ mdr:
prn: 32 | [prn: |
(houn: n_t+——
3 |fnc:
mdr: little
prn: 32 |
[noun dog\i
4 fnc:
mdr: little  «—j
prn: 32 |
[noun: dog ] Tadj: little |
5 |fnc: mdd: dog
mdr: little 33 v_1 |mdr:
prn: 32 | [prn: 32 |
fnoun:dog | [adi; little]
6 |fnc: mdd: dog
mdr: little 33 v_Yamdr— |
prn: 32 ||pm:32 |
[noun: dog— 1 ladj: ltt] [verb=bark
7 |fnc: M : : :
mdr: little 33 seef |mdr: mdr: mdr:
prn: 32 prn: 32 prn: 33 | prn:
result of syntactic-semantic parsing:
[noun: dog Tadj: little alv: see [noun: Maﬂ [verb: bark
fnc: bark mdd: do arg: Mary #| |fnc: see arg: dog
mdr: little 33 see| | mdr: mdd: 32 dog | mdr: mdr:
prn: 32 ||prn: 32 | prn: 33 prn: 33 pr: 32 |
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7.5.2 PRODUCTION OF The little dog which Mary saw barked.

activated sequence reali zation
1
\
1.1 d d
V N
1.2 d an d an
V N A
1.3 d nn an d an nn
V. N A
2.1 dnnan wh d an nn wh
V. N A V
2.2 dnnan wh n d ah nn wh n
V. N A V N
2.3 dnnan whfv n d anh nn wh n fv
V. N A V N
1.4 fv dnnan whfv n d an nn wh n fv fv
V N A V N
15fvp dnnan whfv n d anh nn wh n fv fv p
V. N A V N
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7.6 Adverbial Sentential M odifier

7.6.1 INTERPRETATION OF When Fido barked Mary smiled.

when Fido barked Mary smiled
lexical Iookup‘ ‘ ‘ ‘
alv: when v_l_ 'noun: Fido | [verb: bark] [noun: Mary| |verb: smile
arg: fnc: arg: fnc: arg:
mdd: mdr: mdr: mdr: mdr:
prn: prn: prn: prn: prn:
syntactic-semantic parsing
a/v: when v 1:; - Fido|
1 |arg: - K
mdd mdr:
prn: 27 prn:
alv: when V_ d [noun: Fide ! [verb-bark
> |arg: Fido fnc: v_lea—TTarg:
mdd: mdr: mdr:
prn: 27 prn: 27 prn:
a/v: when barK [noun: Fido ‘noun: Mary_
3 |arg: Fido fnc: bark fnc:
mdd: mdr: mdr:
prn: 27 prn: 27 prn:
a/v: when barkInoun: Fido| ‘noun: M _,_ - smile |
arg: Fido hx@ ﬁ;
4 Imdd;: <—]{mdr: mdr: .
prn: 27 prn: 27 prn: prn: 28
result of syntactic—semantic parsing:
a/v: when bark |noun: Fido noun: Mary | |verb: smile
arg: Fido fnc: bark fnc: smile arg: Mary
mdd: 28 smile | | mdr: mdr: mdr: 27 bark
prn: 27 prn: 27 prn: 28 prn: 28
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7.6.2 PRODUCTION OF When Fido barked Mary smiled.

activated sequence reali zation

1
\

1.1 SC SC
V N

1.2 SC n SC N
V N

1.3 scfv n sc n fv
V N

21 scfv n n sc n fv n
V N V N

22 scfv n fv n sc n fv n fv
V N V N

23 scfv n fvpn sc n fv n fv
V N V N
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8. Intra-Propositional Coordination

8.1 Overview

8.1.1 GRAMMATICAL RELATIONS OF the man, the woman, and the child

| noun: map &| [noun: Woma_[
fnc: \< :
mdr: mdr:
nc: woma C: child/
pc: pc>man
prn: 26 prn: 26

" noun: child]

8.1.2 GRAMMATICAL RELATIONS OF The man, the woman, and the child slept

noun: man-&4— - woman | noun: child! | verb: sleep
fnc: sleep———fnc: fnCi T Targgman &
mdr: mdr: mdr: mdr:
nc: woman nc: child nc: nc:
pc: pc: man pc: woman| | pc:
prn: 26 prn: 26 prn: 26 prn: 26
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8.1.3 Different kinds of coordinations

1. Onesimple nouncoordination (subjeq, cf. 8.2.1, 8.2.2)
The man, the woman, and the child slepit.

2. One simple nouncoordination (objed, 8.2.4, 8.2.5)
John bought an apple, a pear, and a peach.

3. Two simple nouncoordinations (subjed objed, cf. 8.2.3)
The man, the woman, and the child bought an apple, a pear, and a peach.

4. Onesimple veb coordination (cf. 8.3.1, 8.3.2, 8.3.3)
John bought, cooked, and ate the pizza.

5. Threesimple cordinations of noun verb, and noun(subjed verb ojeaq)

The man, the woman, and the child bought, cooked, and ate the steak, the potatoes,
and the broccoli.

6. One simple adiedive mordination (adnaminal, cf. 8.3.4)
John loves a smart, pretty, and rich girl.

7. Onesmple adedive mordination (adverbial, cf. 8.3.5)
John talked gently, slowly, and seriously.
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8. One simple nouncoordinationin a prepositiond phrase
The company has offices in London, Paris, and New York.

9. One simple nouncoordinationin a genitive @nstruction
John visited the house of Julia, Susanne, and Mary.

10. One complex ve&b-object coordination (subjed gapping, cf. 8.4.1, 8.4.5)
Bob ate an apple, # walked his dog, and # read a paper.

11. One complex subject-object coordination (verb gapping, cf. 8.5.1, 8.5.4)
Bob ate an apple, Jim # a pear, and Bill # a peach.

12. One complex subject-verb coordination (objed gapping,
Bob bought #, Jim peeled #, and Bill ate the peach.

8.1.4 Comparing simple and complex coordination

(i) two simple coordinations
Bob, Jim, and Bill bought, peeled, and ate the peach.

(ii) one complex coordination
Bob bought #, Jim peeled #, and Bill ate the peach.

8.2 Simple Coordination of Nounsin Subjed and Objea Position

8.2.1 NOUN COORDINAT. (SUBJECT): The man, the woman, and the child slept
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the man the woman and the child slept
e U I S A
[moun: n_17 [oun: man| [ noun: n_2| noun: woman | cnj: &| {noun: n_3 | noun: child| | verb: slee|
fnc: fnc: fnc: fnc: fnc: fnc: arg:
mdr: mdr: mdr: mdr: mdr: mdr: mdr:
nc: nc: nc: nc: nc: nc: nc:
pc: pc: pc: pc: pc: pc: pc:
prn: prn: prn: prn: prn: prn: prn:
syntactic-semantic parsing: _
noun: n_<-nReur: man)
fnc: fnc:
1 | mdr: mdr:
nc: nc:
pc: pc:
prn: 26 prn:
[ moun: man [oun:n_2 |
fnc: ><1%D(
mdr: mdr:
2 | ncia"| nc:
pc: \pcx
prn: 26 prn:
[‘noun: man| [ noun: n_2«}-freur:-womal
fnc: | fnc: —fnc:
3 | mdr: | ——— [mdr mdr:
nc: n_2«— nc: nc:
pc: pc: man pc:
prn: 26 prn: 26 prn:
Moun: mand Mhoun: woman [ Rj-&
fnc: fnc:
mdr: mdr:
4 |nc: woman nc:
pc: pc: man
prn: 26 prn: 26
[ noun: man & [ noun: womas [r .
fnc: fnc:
mdr: md:/
nc: woman nc:
5 pc: pc: man [per—a
prn: 26 prn: 26
[ noun: man & [ noun: woma
fnc: fnc: /
mdr: mdr: o
6 | hc:woman nc: _n3
pc: pc: man
prn: 26 prn: 26
[ noun: man EMM’< [verb-slee
fnc:<+————— | c: :
mdr: mdr: mdr:
7 | nc: woman nc: child nc:
pc: pc: man pc:
prn: 26 prn: 26 prn:
result of syntactic—semantic parsing: - -
noun: man & noun: womal verb: slee|
fnc: sleep fnc: arg: man &
mdr: mdr: mdr:
nc: woman nc: child nc:
pc: pc: man pc:
prn: 26 prn: 26 prn: 26

8.2.2 PRODUCTION OF The man the woman and the child slept.

activated sequence realization
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\
1.1 d d
V N
1.2 dnn d nn
\ N
1.3 dnn d dnnd
\% N N
1.4 dnn dnn dnndnn
\ N N
1.5 dnncc dnn d nnd nrec
V N N
1.6 dnncc dnn d dnndnreed
\ N N N
1.7 dnncc dnn dnn dnndnecdnn
\ N N N
1.8 fv dnncc dnn dnn d nn d niecd nnfv
\ N N N
1.9 fvp dnncc dnn dnn d nndniccd nnfv p

\Y N N N
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8.2.3 Simple mordinations of subjed and objed nouns

~ child | [verQ: buy noun: appl - peact
arg:man & apple & |fnc: buy
nc:
pc:
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8.2.4 Noun coordination (objed): John bought an apple, a pear, and a peach

John bought an apple a pear and a peach

lexical ‘Iookup ‘ ‘ ‘ ‘ ‘ ‘
[ noun: John | verb: buy T noun: n_1||noun: apple| noun: n_2 | |noun: pear|cnj: &| [noun: n_3|noun: peac

fnc: arg: fnc: fnc: fnc: fnc: fnc: fnc:

mdr: mdr: mdr: mdr: mdr: mdr: mdr: mdr:

nc: nc: nc: nc: nc: nc: nc: nc:

pc: pc: pc: pc: pc: pc: pc: pc:

prn: | lprn: prn: prn: prn: prn: prn: prn:

syntactic-semantic parsing:
noun: JohgLverb: buy
fnc: «— ] arg:
1 | mdr: mdr:
nc: nc:
pc: pc:
prn: 27 _J|prm:

noun: John | verb: buy—_| | noun:n_1
fnc: buy arg: John = -

2 | mdr: mdr:
nc: nc:

pc: pc:
prn: 27 prn: 27
noun: John | verb: buy
fnc: buy arg: John n_s
3 | mdr: mdr:
nc: nc:

pc: pc:
pm:27 | |prn: 27

[ noun: Joh

noun: apple

verb: buy )
fnc: buy arg: John applg fnc: buy
4 | mdr: mdr: mdr:
nc: nc: nc-—" |
pc: pc: pc:
prn: 27 | |pm: 27 prn: 27

noun: John | verb: buy noun: apple
fnc: buy arg: John apple fnc: buy
5 | mdr: mdr: mdr:
nc: nc: nc: n_2«—|
pc: pc: pc:
pm:27 | |prn: 27

[noun: Joh7 7verb: buy
fnc: buy arg: John app!
6 | mdr: mdr:

nc: nc: nc:
pc: pc: pc: apple
prn:27 | |pm: 27 prn: 27

[ noun: John | verb: buy [ moun: peaE

] NOUA: N_
fnc: buy arg: John apple & fnc: buy fnc: fnc:
6 | mdr: mdr: mdr: mdr: mdr:
nc: nc: nc: pear nc: -— | 3

: C:
pc: pc: apple b%s

pc: pc:
prn:27 | |prn: 27 prn: 27 prn: 27 prn:
noun: John | verb: buy noun: apple & noun: pear : peacl
fnc: buy arg: John apple & fnc: buy fnc:
7 | mdr: mdr: mdr: mdr: |
nc: nc: nc: pear nc: n_3=—
pc: pc: pc: pc: apple pc: pear :
prn:27 | |prn: 27 prn: 27 prn: 27 prn:27 || prn:

result of syntactic-semantic parsing:

noun: John | verb: buy noun: apple & noun: pear noun: peac|
fnc: buy arg: John apple & fnc: buy fnc: fnc:
7 | mdr: mdr: mdr: mdr: mdr:
nc: nc: nc: pear nc: peach nc:
pc: pc: pc: pc: apple pc: pear
prn: 27 | |pm: 27 prn: 27 prn: 27 pm: 27
L LE
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8.2.5 PRODUCTION OF John bought an apple, a pear, and a peach.

activated sequence realization

I
\

1.1 n n
V N

1.2 fv n nfv
V N

1.3 fv n d nfv d
V N N

.4 fv n dnn nfv d nn
V N N

1.5 fv n d nn d nfvdnnd
V N N

1.6 fv n dnn dnn v dnndnn
V N N N

.7 fv n dnncc dnn nfv d nn d nncc
V N N N

1.8 fv n dnncc dnn d nfv d nn d nnccd
V N N N N

.9 fv n dnncc dnn dnn nfv d nn d nnccd nn
V N N N N

1.10fvp n dnncc dnn dnn nfvd nndnnccd nn p
V N N N N
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8.3 Simple Coordination of Verbs and of Adjedives

8.3.1 Coordination of two-placeverbs

noun:m : : noun: pizz
fnc: buy & arg: John pi : ; fnc: buy &
nc: nc: ' ; nc:

pc: pc: pc:
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8.3.2 Y ERB COORDINATION; John bought, cooked, and ate the pizza

ought 0
lexical lookup ‘ ‘ ‘ ‘ ‘ ‘

[noun: Johf[verb: bug verb: cook |cnj: &| |verb: eat |noun: n_[L| noun: pizz
fnc: arg: arg: arg: fnc: fnc:

mdr: mdr: mdr: mdr: mdr: mdr:

nc: nc: nc: nc: nc: nc:

pc: pc: pc: pc: pc: pc:

prn: prn: prn: prn: prn: prn:

syntactig—semantrc Barsing:
noun: Johplverb: buy

fnc: «—|arg:
1 mdr: mdr:
nc: nc:
pc: pc:
prn: 27 prn:
[noun: Johf[verb: bug [verb: cooK
fnc: buy | |arg: Joh :
mdr: mdr: mug:
2 nc: nc: / nc:
pc: pc: pc:
prn: 27 prn: 27 | [prn:
[noun: Johh[verb: buydverb:cool D"j: &
fnc: buy-rrarg-John |arg:
3 mdr: mdr: mdr:
nc: nc: cook | |nc:
pc: pc: pc: buy
prn: 27 prn: 27 | |prn: 27
[noun: John [verb: buy & [verb: cool{ ://etb: eal
fnc: buy & | (arg: John | |arg: arg:
mdr: mdr: mdr: mdr:
4 nc: nc: cook nc:/ :
pc: pc: pc: buy
prn: 27 prn: 27 prn: 27
[noun: John [verb: buy &-{verb: cook]
fnc: buy & | |arg: John=rrarg:
mdr: mdr: mdr:
5 nc: nc: cook nc: eat
pc: pc: pc: buy
prn: 27 prn: 27 prn: 27
[noun: Johh[Verb: buy & [verb: cooK
fnc: buy &/ |arg: Johnn :
mdr: mdr: mdr:
6 |nc: nc: cook nc: eat
pc: pc: pc: buy
prn: 27 prn: 27 prn: 27

result of gyntactic—semantic parsing:

noun: John|verb: buy & verb: cook| |verb: eaf|noun: pizz

fnc: buy &/ |arg: John pizzg arg: arg: fnc: buy &
mdr: mdr: mdr: mdr: mdr:

nc: nc: cook nc: eat nc: nc:

pc: pc: pc: buy pc: cook| |pc:

prn: 27 prn: 27 prn: 27 prn: 27 | |prn: 27

8.3.3 PRODUCTION OF John bought, cooked, and ate the pizza.
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activated sequence

\
1.1
V
1.2 fv
\
1.3  fv
V
1.4 fvcc
V
1.5 fvce
V
1.6 fvcc
V
1.7 fvcc
V
1.8 fvcecep
\

252525252525 25 275

fv

fv

fv

fv

fv

fv

fv

fv

fv

fv

o

d nn

dnn

realization

nfv

nfv fv

nfvfvcc

nfv fv ccfv
nfvfvccfvd
nfv fv ccfvdnn

nfvfvccfvdnnp

8.3.4 Adnominal coordination: John loves a smart, pretty, and rich girl

L IiE
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‘noun John]| [verb:love 7| [noungirl 7| [adi: smat&] [adj: pretty] [adj: rich ]
fnc: love arg: John grl fnc: love mdr: B mdr: B mdr: B
mdr: mdr:: mdr: smart & mdd: girl mdd: mdd:

nc: nc: nc: nc: pretty nc: rich nc:

pc: pc: pc: pC: pc: smart pC: pretty
[ prn: 21 | [prn: 21 1 [prn: 21 | [prn: 21 | [prm:21 | [prn: 21 |

8.3.5 Adverbial coordination: John talked slowly, gently, and seriously

[noun John]| [verb:tak 7 [adj: slow&] [adj: gentle] [adj: serious]
fnc: talk arg: John mdr: B mdr: B mdr: B
mdr: mdr: slow & mdd: talk mdd: mdd:

nc: nc: nc. gentle Nc: Serious nc:

pc: pc: pc: pc: slow pc: gentle
prn: 29 | [prn: 29 1 prn:29 | [prn:29 [ |prn: 29
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8.4 Complex Coordination of Verbsand Objeds. Subeda Gapping

8.4.1 Bob ate an apple, # walked his dog, and # read a paper

Bob ate an apple walked his dog and
lexical ‘Iookup ‘ ‘ ‘ ‘
[noun: Bob|[verb: eat  “][noun: n_I][noun: applé[verb: walk[noun: n_2|[noun: dog[cnj: &
fnc: arg: fnc: fnc: arg: fnc: fnc:
nc: nc: nc: nc: nc: nc: nc:
pc: pc: pc: pc: pc: pc: pc:
[prn: lprn: lprn: m: m: m: m:

syntactic-semantic parsing
[houn: Bobjfverb: eat ]

1 |fnc:<—|larg:

nc: nc:

pc: pc:

[prn: 30 _||pm:

[houn: Bob]|[verb: e

fnc: eat  ||arg: Boat?>

2 |nc: nc:

pc: pc:

[prn: 30 || prn: 30

[houn: Bob|[verb: eat

fnc: eat arg: Bob n_4«
3 nc: nc:

pc: pc:
[prn: 30 || prn: 30
[houn: Bob|[verb: e
4 |fnc: eat arg: Bob appl
nc: nc:

pe: pc:
[prn: 30 ||prn: 30

noun: Bob|[verb: eat noun: applé
5 |fnc: eat arg: Bob apple| fnc: eat

nc: nc: walk nc:

pc: pc: pc:

[prn: 30 || prn: 30 JLpm:30 |

noun: Bob|[verb: eat noun: applé
6 |fnc: eat arg: Bob apple| fnc: eat

nc: nc: walk nc:

pc: pc:

[prn: 30 _|[prn: 30

[noun: Bob][verb:
7 |fnc: eat=—{[arg: Bob applé|fnc: eat

nc: Jim nc: walk nc:

pc: pc: pc:

[prn: 30 || prn: 30 ALpmn:30 |

[noun: Bob|[verb: eat & “|[noun: applé
8 |fnc: eat & ||arg: Bob apple|fnc: eat

nc: nc: walk nc:
pc: pc: pc:
lprn: 30 _||prn: 30 _|lprn: 30

[noun: Bob|[verb: eat & “|[noun: applé
9 |fnc: eat & ||arg: Bob apple{fnc: eat
nc: nc: walk nc:

pc: pc: pc:
[prn: 30 || prn: 30 _|lprn: 30

[noun: Bob|[verb: eat & “|[nhoun: applé
10 |fnc: eat & ||arg: Bob apple fnc: eat

nc: nc: walk nc:
pc: pc: pc:
lprn: 30 ||prn: 30 [prn:30 |

result of syma(:ticfsernantic p%rsmg:
[noun: Bob|[verb: eat & “|[noun: applé
fnc: eat & || arg: Bob apple| fnc: eat

nc: nc: walk nc:
pc: pc: pc:
[prn: 30 || prn: 30 _lprn: 30

| prn: 30 |
[verb: wall

[verb: walk
arg: # dog|
nc-—]
pc: eat
Lprn: 30

[verb: walK
arg: # dog
nc: read
pc: eat

[ prn: 30 |
[verb: walK
arg: # dog
nc: read
pc: eat
Lprn: 30

[verb: walk
arg: # dog|
nc: read
pc: eat

%Cg n_2|

nc:

pc:

[prn:

[noun: n
Twa

nc:

pc:

|[prn: 30

L prn:30 |

2 : do
fnc:
nc:
pc:
Jlprn:
j: &

read

verb: rea
arg:
nc:

pc:
m:

[noun: dog|
fnc: walk
nc:
pc:
[ prn: 30
fnoun: dog| [verb:-read
Emb arg:
nc: nc:
pc: [PEm
Jlprn: 30 | lprn:
[noun: dog
fnc: walk
nc: nc:
pc: pc: walk
L prn: 30 | prn: 30
[noun: dog [verb: read|
fnc: walk arg: # n_H
nc: nc:
pc: pc: walk
Jlprn:30 | Lprn: 30
[noun: dog [verb: read
fnc: walk arg: # pap
nc: nc:
pc: pc:
L prn: 30 ] L prn: 30

a paper

noun: n_noun: paper

fnc: fnc:

nc: nc:

pc: pc:
m: m:

[verb: rea%m
arg: <

noun: papefr
fnc: read
nc:

pc:
rn: 30

: paper
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8.4.2 Intra-conjunct relations of complex verb-objed coordinat.

noun: Bob] :[verb: buy & | :[verb: peel | :[verb: eat |
fnc: buy & | :|arg: Bpb apple :|arg: #|pear|: :|arg: #|peack
nc: |nc: peel L nc: eat L nc: :
pc: | pc: . :|pc: buy . :|pc: peel

LY A

shared subject :[houn:| applé :[noun: |pear]: [noun: [peack
1 fnc:  buy . :|fnc: peel | :|fnc: eat |

:lnc: . lnc: . lnc:

| PC: . :|pC: . 1| PC:

i ?{/ér_ _ﬁe_e_i\: : ;_\;e_r_'_ eat _i:
: fa%g:}# pearf><arg: # peach

g eat— | ke
- i pc™buy ;Eépeel

|

|

|

:' i . .
shared subject :[noun: apple |: :[houn: pear]: :[noun: peack

I

|

|

|

' fnc: buy - Ifnc: peel | :|fnc: eat :
[nc: .| nc: . :|nc: |
| pc: .| pc: . | pC: :
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8.4.4 Corre sponding ssmple verb and objea coordinations

shared subject

noun: Bob

!' noun: appl
fnc: buy & ' :|fnc: buy &
nc: :;nc.pea
pc: | pc:

L LE
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8.4.5 PRODUCTION OF Bob ate an apple, walked his dog, and read a paper.

activated sequence realization

i
\

i1 n n
\ N

i.2 fv n nfv
\ N

i.3 fv n d nfv d
\ N N

i.4 fv n dnn nfv d nn
\ N N

i.5 fv n dnn fv nfvd nnfv
\ N N V

i.6 fv n dnn fv d nfvdnnfvd
\ N N V N

i.7 fv n dnn fv dnn nfvd nnfvdnn
\ N N V N

i.8 fvec n dnn fv dnn nfv d nnfv d nncc
\ N N V N

i9 fvec n dnn fv dnn fv nfvdnnfvdnnccfv
\ N N V N V

i.10 fvecc n dnn fv dnn fv d nfv d nnfvdnnccfv d
\ N N V N V N

i.k11 fvec n dnn fv dnn fv dnn nfvd nnfvd nnccfvdnn
\ N N V N V N

i.12fvccp n dnn fv dnn fv dnn nfvd nnfvdnnccfvdnnp
\ N N V N V N
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8.5 Complex Coordination of Subjedsand Objeds. Verb Gapping

8.5.1 Verb gapping: Bob ate an apple, Jim # a pear, and Bill # a peach

Bob ate an apple Jim a pear and Bill
lexical | lookup ‘ ‘ ‘ ‘
[noun: Bob "|[verb: eat  "|[noun: n_Ij[noun: applé/noun: Jim|[noun: n_2|[noun: pea}fcnj: &|[noun: Bil
fnc: arg: fnc: fnc: nc: fnc: fnc: fnc:
nc: nc: nc: nc: nc: nc: nc: nc:
pc: pc: pc: pc: pc: pc: pc: pc:
Lprn: lpmn: lprn: m: m m: m: m:
syntactic-semantic parsing
[noun: Bob][verb: eat
1 |fnc: «—J[arg:
nc: nc:
pc: pc:
(prn: 31 |[prn: i
[noun: Bob "|[verb: e “|[noun: n_T]
fnc: eat arg: Bo?;> %; -
2 |nc: nc: nc:
pc: pc: pc:
(prn: 31  ||prn: 31 _lprn:
[noun: Bob |[verb: eat
fnc: eat arg: Bob n_4
3 |nc: nc:
pc: pc:
[prn:31 | prn: 31 i
[noun: Bobfverb: eat  7][n
4 |fne:eat @t}tﬂﬂp&
nc: «—([nc: nc: nc:
pc: pc: pc: :
(prn:31 || prn: 31 L prn:31 Lprn:
[noun: Bob "|[verb: eat  "|[noun: appl [noun: Jim|[noun: n_2
5 |fnc: eat arg: Bob applel fnc: eat > fnc: #
nc: Jim nc: : nc: c:
pc: pc: pc: Bob pckk
[prn:31 | prn: 31 [ prn: 31 |[pm: i
[noun: Bob |[verb: eat [noun: Jim|[noun: n_2{reus-pea)
6 |fnc: eat arg: Bob apple [fnc: #— H fnc:
nc: Jim nc: nc: nc: nc:
pc: pc: pc: Bob ||pc: apple ||pc:
lprn: 31 ||prn: 31 Rl prn:31  |[prn:31 ||pm:
[Moun: Bob=ifverbreat | Fhoun i moaT. &
7 |fnc: eat arg: Bobppld fnc: # fnc: #
nc: Jim nc: nc: nc:
pc: pc: pc: Bob ||pc: apple
lprn:31 | prn: 31 prn: 31 prn: 31 |
[noun: Bob & verb: eat “|[noun: apple & [noun: Ji 75@#&5 [noun: Bill'|
8 |fnc: eat arg: Bob & apple &|fnc: eat fnc: # | fnc#F— fnc: #
nc: Jim nc: nc: pear nc:<——[nc: nc:
pc: pc: pc: pc: Bob ||pc: apple [PEim
(prn: 31 ||prn: 31 _|[prn: 31 [prn: 31 ||prn:31 | lprn:
[noun: Bob &[verb: eat “|[noun: apple & [noun: Jim|[noun: pe [noun: Bill]
9 |fnc: eat arg: Bob & apple &|fnc: eat fnc: # fnc: # e # |
nc: Jim nc: nc: pear nc: Bill nc: 5
pc: pc: pc: pc: Bob || pc: apple pc: Jim
lprn: 31 |[ prn: 31 lpm: 31 i L prn:31 || prn: 31 lprn: 31 |
[noun: Bob & verb: eat “|[noun: apple & [noun: Jim|[noun: peal [noun: Bill[r
10 |fnc: eat arg: Bob & apple &|fnc: eat fnc: # fnc: # HaeH—
nc: Jim nc: nc: pear nc: Bill nc:n_: nc:
pc: pc: pc: pc: Bob ||pc: apple pc: Jim
(prn: 31 ||prn: 31 _|[prn: 31 [prn: 31 _||prn: 31 [prn:31 |
result of syntactic-semantic parsing:
[noun: Bob & verb: eat “J[noun: apple & [noun: Jim|[noun: pea| [noun: Bill]
fnc: eat arg: Bob & apple &|fnc: eat fnc: # fnc: # fnc: #
nc: Jim nc: nc: pear nc: Bill nc: peach nc:
pc: pc: pc: pc: Bob || pc: apple pc: Jim
(prn:31 || prn: 31 _|[prn: 31 [ prm:31 || prn:31 [ prn: 31

a peach

noun: n_§noun: peac
fnc: fnc:
nc: nc:

pc: pc:
m: m:

: pead]

pe: pear
lprn: 31

[noun: peac]
fnc: #

nc:

pc: pear

prn: 31

L IiE
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8.5.2 Grammatical relationsin complex subjed-objed coordinat.

verb: e
arg:-Bob &
nc:

pc:

prn: 31

shared vcrb

[noun: Bob.& | :[n Jim\_f ‘Mnoun: Bill 7:
I . eat —[fnc: # - nc#
ne: Ji e Bil—T “hac:

|:i|prn: 31

- [pc~Jdim
i :[prn: 31

nou peag?
H S

“Inc: peach™|
.| pC>apple

)Pn(ytb peach
é é?)c\pear

| [pmiat

________________________________

arg: Bob & apple
nc:

pc:
prn: 31

8.5.4 PRODUCTION OF Bob ate an apple, Jim a pear, and Bill a peach.
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i.12 fvccp dnn

Vv

activated sequence
i
\
i1 n
\ N
i.2 fv n
\ N
i.3 fv n d
\ N N
i.4 fv n dnn
\ N N
i.5 fv n dnn n
Vv N N N
i.6 fv n dnn n
\ N N N
.7 fv n dnn n
\ N N N
i.8 fvecc n dnn n
\ N N N
i.9 fveec n dnn n
\ N N N
i.10 fvec n dnn n
\ N N N
i.k11 fvecc n dnn n
\ N N N
n n
N

z
zZ

dnn

dnn

dnn

dnn

dnn

d nn
N

realization

n

nfv

nfvd

nfv d nn

nfvd nnn
nfvdnnnd
fvdnnndnn
rfv.d nn n d nncc
rivd nnfvd nncecn
fivd nnndnnccnd
fvdnnndnnccndnn

fvdnnndnnccndnnp
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8.6 Complex Coordination of Subjedsand Verbs: Objea Gapping

8.6.1 Objed gapping: Bob bought #, Jim peeled #, and Bill ate the peach

Bob

bought

Iexical‘ lookup ‘

[noun: Bob "|[verb: buy ]

Jim peeled and

Bill

noun: Jim|[verb: peel][cnj: &|[noun: Bil

ate

the peach

verb: eat “|[noun: n_Tj[noun: peac

fnc: arg: fnc: arg: fnc: arg: fnc: fnc:

nc: nc: nc: nc: nc: nc: nc: nc:

pc: pc: pc: pc: pc: pc: pc: pc:

Lprn: lprn: Jlprn: prn: prn: prn: prn: prn:
syntactic-semantic parsing

[noun: Bob] ;v%uiguy -
1 |fnc: «—[arg:

nc: nc:

pc: pc:

lprn: 32 |[prn: i

[noun: Bob |[verb: buy |[noun: Jim|

fnc: buy arg: Bob fnc:
2 |nc: nc: nc:

pc: pc: pc:

lprn: 32 |[prn:32  |[prn: B

ﬁourg Bob [verb: bLlI) [noun: Jim] %{fpeer

fnc: buy arg: Bo = ||al
3 |nc: nc: KK

pc: pc: pc: pc:

lprn: 32 || prn:32  |[prn:32 |[prn: i

[noun: Bop ffverb: buy<—fmoun: Jim|[verb: peeTTreny:
4 |fnc: buy arg: Bob fnc: peel ||arg: Jim #

nc: nc: peel nc: nc:

pc: pc: pc: pc: buy

lprn:32  |[pm:32  |[prn:32 |prn:32 |

[noun: Bob |[verb: buy &][noun: Jim][verb: peel] [noun: Bill]
5 |fnc: buy & ||arg: Bob fnc: peel ||arg: Jim # fnc:

nc: nc: peel nc: nc: nc:

pc: pc: pc: pc: buy pc:

lprn: 32 |[prn:32  ||prn:32 _||prn: 32 Lprn: i

[noun: Bob “|[verb: buy &|[noun: Jim][verb: peel] [noun: Bill}{vetb: eat
6 |inc:buy & ||arg: Bob | fnc: peel ||arg: Jim #| ———fncr = | arg:

nc: nc: peel nc: nc: nc: nc:

pc: pc: pc: pc: buy pc: [pT—a

lprn:32  |[prn:32  |prn:32 |prn:32 | lprn: 32 ||prn:

[noun: Bob “|[verb: buy-&ffrotn:Jdimverb: peel]  [noun: Bill][verb: eat {fnoun: n_1T]
7 |fnc: buy & ||arg: Bob =-{Hne-peet—ftargrdim# | |fnc: eat | arg: Bitt#—{fre

nc: nc: peel nc: nc: eat nc: nc: nc:

pc: pc: pc: pc: buy pc: pc: peel pc:

lprn:32  |[prn:32  |[prn:32 |prn:32 | lprn: 32 ||prn: 32 _|lprn:

[noun: Bob |[verb: buy & |[noun: Jim][verb: peel| [noun: Bill|[verb: eat {[noun:-A— T peacl
8 |fnc: buy & ||arg: Bob n_1e/ ' =3 —[fnc. eat ||arg: Bill # fnc: buy

nc: nc: peel nc: nc: eat nc: nc: nc:

pc: pc: pc: pc: buy pc: pc: peel pc:

lprn: 32 || prn: 32 lprn: 32 |[prn: 32 lprn: 32 ||prn: 32 _|lprn: 32
result of syntactic-semantic parsing:

[noun: Bob "|[verb: buy & “|[noun: Jim][verb: peel [noun: Bill][verb: eat  |[noun: peacl

fnc: buy & |(|arg: Bob peachfnc: peel ||arg: Jim # fnc: eat ||arg: Bill # fnc: buy

nc: nc: peel nc: nc: eat nc: nc: nc:

pc: pc: pc: pc: buy pc: pc: peel pc:

lprn: 32 || prn: 32 lprn: 32 |[prn: 32 prn: 32 ||prn: 32 _|lprn: 32
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8.6.2 Grammatical relationsin complex subjed-verb coordination

‘[noun: Bob - :[noun: Jim |: :[noun: Bill

1 fnc: buy & i fne: peel :|fnc: | eat
.|nc: -:lnc: -:Inc:
| pC: i pc: .| PC:

ig_verb: buy& mge{ é
I m #

[verb. 1+ eat | un: peac
:|arg: Bob peagh-rarg: Ji ;{alg/:/Eill # ol uy
Inc: peel ;Inc:ea%///ii*mi |
| pc: ;fBC:buy ;| pc>peel

- L L L L L L L . L L L T T L D S S S 222

shareq object
1:[noun: peach
L [fnc: buy &

‘lnc: Ji ‘:nc:
| PC:
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8.6.4 PRODUCTION OF Bob bought, Jim peeled, and Bill ate the peach.

activated sequence realization
[
V
1.1 n n
\ N
1.2 fv n nfv
V N
1.3 fv n n nfv n
\ N \% N
1.4 fv n fv n nfv nfv
\ N \ N
1.5 fvecc n fv n nfv nfvcc
\ N \% N
1.6 fvecc n fv n n nfvnfvcen
\% N \ N \ N
.7 fvecc n fv n fv n nfv nfvccnfv
\ N \ N \ N
1.8 fvecc n fv n fv n d nfvnfvcenfvd
\ N \ N \ N N
1.9 fvecc n fv n fv n d nfvnfvcenfvdnn
V N Vv N \ N N
1.10 fvecep n fv n fv n dnn nfvnfvcecnfvdnnp
\ N \% N \ N N
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9. Extra-Propositional Coordination

9.1 Overview

In Database Semantics, the aordination o propasitions is coded in their verb proplets' nc and

pc attributes. Corsider the foll owing set of proplets representing Julia sang. Then Sue slept.
John read.:

9.1.1 Grammatical relations between concatenated propositions

noun: Juli verb: sing- _ noun: Sue |verb: sleep- | |noun: John| |verb:read
fnc: sing arg: Julia "1~ |fnc: sleep - | arg: Sue “~|fnc: read_ -|- “Jarg: John
mdr: mdr: mar~"_ mdr: meF= < mdr:
nc: nc: > 11 sleep - |nc: “1~1nc:12read - |nc: “F~|nc:
pc: pc: pc: pc: <10 sin pc: pc: 11 slee
prn: 10 prn: 10 prn: 11 prn: 11 prn: 12 prn: 12

1 2 3 4 5 6

0.1.2 COMBINING INTRA- AND EXTRA-PROPOSITIONAL COORDINATIONS

verb: sleep verb: buy verb: sin

noun: Sug|&'g: Sue neun; Jeh érg:_John pi .  eat _| [noun: pizzd [noun: Julid | ?gg;_‘]ulia
fnc: sleep |Mdr: fne:buy & |mdr: : fnc: buy & -+ Hnc: sing .
mdr: nc: 27 buy & Mmdr: nc: coo mdr:->" | |mdp- - = - L|NC:
nc: pc: nc: pc:-26 sleep e nc: pc.~_27 eal
pc: prn: 26 pc: prn: 27 pe- pe: prn: 28
prn: 26 prn: 27 prn: 27 prn: 28

1 2 3 4 7 8 9

The relations of extra-propaositional coordination are indicated by dashed lines, while those of
the intra-propasitional coordination are indicated by solid lines.
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9.2 Interpretation and Production of Extra-Propositional Coordination

9.2.1 DERIVATION OF Julia slept. John sang.

Julia slept . John sang
lexical lookup ‘ ‘ ‘
[noun: Julia] [verb: sleef pnc:.| |noun: John|verb: sing | pnc:
fnc: arg: fnc: arg:
mdr: mdr: mdr: mdr:
nc: nc: nc: nc:
pc: pc: pc: pc:
prn: prn: prn: prn:
syntactic-semantic parsing:
[noun: Juliallverb: sleed
1 fnc: «—] ;3%5
mdr: mdr:
nc: nc:
pc: pc:
prn: 29 prn:
[noun: Julial [verb: sleeE pnc:.
fnc: sleep | |arg: Julia
2 mdr: mdr:
nc: nc:
pc: pc:
prn: 29 prn: 29
'noun: Julial [verb: sleeE [noun: Joht
fnc: sleep | |arg: Julia fnc:
3 mdr: mdr: mdr:
nc: nc: nc:
pc: pc: pc:
prn: 29 prn: 29 prn:
[noun: Julial [verb: sleeE [noun: Joh;; - sin
fnc: sleep | |arg: Julia fnc.a—arg:
4 mdr: mdr: ﬁ( mdr:
nc: nc: 4 |ne HC\‘
pc: pc: pc: pc:
prn: 29 prn: 29 prn: 30 prn:
'noun: Julia| [verb: sleeﬁ [noun: John [verb: sing 1 pnc:.
fnc: sleep | |arg: Julia fnc: sing | |arg: John
mdr: mdr: mdr: mdr:
5 nc: nc: 30 sing nc: nc:
pc: pc: pc: pc: 29 sleep
prn: 29 prn: 29 prn: 30 prn: 30
result of syntactic-semantic parsing:
noun: Julia| | verb: sleep noun: John |verb: sing |
fnc: sleep | |arg: Julia fnc: sing arg: John
mdr: mdr: mdr: mdr:
nc: nc: 30 sing nc: nc:
pc: pc: pc: pc: 29 sleep
prn: 29 prn: 29 prn: 30 prn: 30
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9.2.2 PRODUCTION OF Julia slept. John sang.

activated sequence realization
1
Vv
11 n n
V N
1.2 fv. n n fv
V N
13 fvp n n fvp
V N
21 fvp n n n fvp n
V. N V N
22 fvp n fv n n fvp n fv
V. N V N
23 fvp n fvp n n f'vp n fvp
V. N V N

After theinitial LA-think navigationfromV to N, LA-spedk producesthe astrad n fv p surface
inlines 1.1 — 13. Thereby the sentence-final punctuation mark islexicdized using the sentence
mood spedfied in the verb proplet. Then LA-think traverses the second VN proplet sequence

from which LA-spea produces the second abstrad n fv p surfacein lines 2.1 — 23. The sus-

pension shows upinline 2.1 in a way similar to example 7.6.2. SeeChapters 11. and 12 for

the explicitly defined LA-hea, LA-think, and LA-spes grammars handing extra-propasiti onal

coordination.
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9.3 Simple Coordinations as Sentential Arguments and M odifiers

9.3.1 Smple mordinationsin sentential arguments 1

1. Nouncoordination asthe subjea of a subjed sentence
That the man, the woman, and the child slept surprised Mary.

_— ‘noun man & [noun woman| [noun child]
n/v: that sleg _ _ _
_ fnc: sleg fnc: fnc:
arg: man & _ . A :
_ : nc: woman nc: child nc:
fnc: 9 surprise _ _ _

m 8 pc: pc: man pc: woman
P | prn: 8 | [prn: 8 | Lprn: 8
[verb: surprise noun Mary
arg: 8 deeg Mary fnc: surprise
| prn: 9 prn: 9
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2. Verb coordinationin asubjed sentence
That the man bought, cooked, and ate the pizza surprised Mary.

n/v: that buy &

_ : [verb: cookK]
- arg: man pizza _
nour man _ : arg.
_ fnc: 11 surprise :
fnc: buy & _ nc. ed
_ nc: cook _
| prn: 10 oc: pc: buy
| prm: 10 | | prn: 10
[verb: surprise noun Mary
arg: 10 buy& Mary fnc: surprise
| prn: 11 prn: 11

3. Nouncoordination asthe objea of asubjed sentence
That Bob ate an apple, a pear, and a peach, surprised Mary.

noun Bob niv: that ed
_ arg. Bobapple &

fnc: ed :

m: 12 fnc: 13 surprise
prh: prn: 12
verb: surprise noun Mary
arg: 12ed Mary fnc: surprise
prn: 13 prn: 13

fnc: ea
nc: pea
pc:

| prn: 12

‘noun apple & ]

[ noun peda |
fnc:
nc. peat

pc: apple

 prn: 12

[verb: ed ]

arg: noun pizza
nc: fnc: buy &
pc. cook prn: 10

| prn: 10 |

fnc:
nc:
pcC. pea

| prn: 12

[ noun pead]

L IiE
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9.3.2 Simple mordinationsin sentential arguments 2

The aucia diff erence between the foll owing three examples and those in 9.3.1 abowe is that the
sentential and nonsentential arg values of the higher verb proplets (surprise, see) arein inverse
order: in 9.3.1(1) they are [arg: 8 sleep Mary] (subed sentence), while in 9.3.2(1) they are
[arg: Mary 15 sleep] (obea sentence); in 9.3.1(2) they are [arg: 10 buy & Mary] (subjed
sentence), while in 9.3.2(2) they are [arg: Mary 17 buy &] (objed sentence); and in 9.3.1(3)
they are [arg: 12 buy Mary] (subjed sentence), whilein 9.3.2(3) they are [arg: Mary 19 buy]
(obeda sentence).

1. Nouncoordination as the subjed of an oljed sentence
Mary saw that the man, the woman and the child slept.

[noun Mary| [verb: see
fnc: see arg: Mary 15dee
| prn: 14 prn: 14
v that Seep n0l-m man & nOl:Iﬂ woman nOl:II’I child
_ fnc: sleg fnc: fnc:
arg: man & _ o _
nc: woman nc: child nc:
fnc: 14 see pC: pc: man pc: woman
prn: 15  prn: 15 | |prn: 15 | |prn: 15
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2. Verb coordinationin an ojea sentence
Mary saw that the man bought, cooked, and ate the pizza.

noun Mary verb: see
fnc: see arg: Mary 17 buy&

prn: 16 prn: 16

niv: that buy& | - - - -
_ Y verb: cook verb: ea
arg: man pizza _ _ .
nourt man _ arg: arg: noun pizza
_ fnc: 16 see _ : _
fnc: buy & _ nc. ea nc: fnc: buy &
_ nc. cook _ _ _
prn: 17 _ pc: buy pc. cook prn: 17
Pe: prn: 17 prn: 17
| prn: 17 - - -

3. Nouncoordination asthe objed of an ojed sentence:
Mary saw that Bob bought an apple, a pear, and a peach.

noun Mary | |[verb: see
fnc: see arg: Mary 19 buy

prn: 18 prn: 18
niv: that buy nomIJn apple & nOl..m pea nOl..m peah
noun Bob _ fnc: buy fnc: fnc:
_ arg. Bobapple & _ _ :
fnc: buy _ nc. pea nc. peat nc:
_ fnc: 18 see . : :
prn: 19 m 19 pc: pc: apple pc. pea
prm-  prn: 19 | prn: 19 | prn: 19
L LE
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9.3.3 Simple mordinationsin sentential modifiers 1

1. Nouncoordination as the subjed of an adnaminal sentencewith a subjed gap:
structurally excluded!

A relative dause with asubjed gap canna have asubjed coordination because the gap (rep-
resented in English by arelative pronour) canna be part of anouncoordination.

2. Verb coordinationin an adnaminal sentencewith a subjeda gap:
Mary saw the man who bought, cooked, and ate the pizza.

i noun man
noun Mary verb: see :
fnc: see arg: Mary man ne:
rn.' 20 rn-' 20 mdr: 21 buy&
| prn: prn. prn: 20
alv: buy & "verb: cook] [verb: ed’
arg: # pizza aq ara: noun pizza
mdd: 20 man J 0 bt
_ nc: ea nc: fnc: buy &
nc: cook
_ pc: buy pc: cook prn: 21
pC. r: 21 prn: 21
| prn: 21 LPr: -
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3. Nouncoordination asthe objed of an adnaminal clause with a subjea gap:
Mary saw the man who bought an apple, a pear, and a peach.

_ noun man
noun Mary verb: see _
fnc: see arg: Mary man fnc: see
rn.' 22 rn.' 22 mdr: 23 buy
prh: pri: prn: 22
alv: buy nOl_.m apple & nOl..m pea nOl:II’I peah
_ fnc: buy fnc: fnc:
ag: #apple & nc: pea nc: peah nc:
mdd: 22 man : P : P :
23 pC: pc. apple pc. pea
P | prn: 23 | |pm:23 [ |prn: 23
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9.3.4 Simple mordinationsin sentential modifiers 2

1. Nouncoordination as the subjea of an adnaminal clause with an olged gap:
Mary saw the pizza which Bob, Jim, and Bill ate.

- _ noun pizza
noun Mary verb: see _
fnc: see arg: Mary pizza fnc: see
rn.' 24 rn-' 24 mr: 25 ed
P prh. prn: 24
- [noun Bob&| [noun Jm] [noun Bill]
alv. ed _ _ _
_ fnc: ed fnc: fnc:
arg: Bob & # . . _
. nc: Jm nc: Bill nc:
mdd: 24 pzza _ _ -
m: 25 pC: pc: Bob pc: Jm
P | prn: 25 | prn: 25  prn: 25 |
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2. Verb coordinationin an adnaminal clause with an oljea gap:
Mary saw the pizza which the man bought, cooked, and ate.

noun pizza
noun Mary verb: see _
fnc: see arg. Mary pizza fnc: see
rn.' 26 rn.' 26 mdr: 27 buy&
pri- prh. prn: 26
a/v:. buy & [verb: cook] [verb: ed]
noun man ag man# arg: arg:
fnc: buy & qu' 26 pzza nc. ea nc:
_ nc: cook _ :
prn: 27 _ pc: buy pc. cook
Pe. rn: 27 prn: 27
| prn: 27 P, - =0 -

3. Nouncoordination as the objed of the adnaminal clause with an oljed gap:
structurally excluded!
A relative dause with an oljed gap canna have an oljed coordination becaise the gap
(represented in English by arelative pronour) canna participate in a coordination.
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9.3.5 Simple mordinationsin sentential modifiers 3

1. Nouncoordination as the subjed of an adverbial sentence
Mary arrived after Bob, Jim, and Bill had eaten a pizza.

verb: arrive] [alv: after ea

Pr?cL:lr;rlr\i/lvaéy arg: Mary arg. Bob& -pizza

orn: 28 mdr: 29 ea mdd: 28 arrive

- prn: 28 [ [prn: 29

[noun Bob&| [noun Jm] [noun Bill

fnc: ea fnc: fnc: noun pizza
nc: Jm nc: Bill nc: fnc: ed

pc: pc: Bob pc. Jim prn: 29

| prn: 29 | [pm:29 [ [prn:29 |
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2. Verb coordinationin an adverbial sentence
After Bob had bought, cooked, and eaten the pizza, Mary arrived.

a/v: ater byy& verb: cook verb: ea
arg: Bob pzza _ _ :
noun Bob _ : ag: ag: noun pizza
_ mdd: 31 arrive : : _
fnc: buy & _ nc. ed nc: fnc: buy &
nc: cook
prn: 30 _ pc: buy pc: cook prn: 30
Pe: prn: 30 prn: 30
| prn: 30 i - " -
verb: arrive
_ noun Mary
arg: Mary .
fnc: arrive
mdr: 30 buy m: 31
prn: 31 prh.

3. Nouncoordination asthe objed of an adverbial sentence
Mary arrived after Bob had eaten an apple, a pear, and a peach.

verb: arrive
noun Mary _
. arg: Mary
fnc: arrive
m: 32 ] mdr: 33 eda
prh. prn: 32
V- after ed nomIJn apple & nOL.lﬂ pea nOl..m peadh
noun Bob _ fnc: ea fnc: fnc:
_ arg: Bobapple& _ _ _
fnc. ea _ : nc. pea nc. peat nc:
_ mdd: 32 arrive _ _ _
prn: 33 m: 33 pc: pc. apple pc. pea
prm-  prn: 33 | |pn:33 | [prn: 33
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9.4 Complex Coordinations as Sentential Arguments and Modifiers

Correspondng to the grammaticd analysis of simple subjed, verb, and oljed coordinationsin
extra-propasitional functor-argument structures, we turn now to complex verb-objed, subea-
objed, and subjeda-verb coordinations (i.e. subjed, verb, and oljed gapping, respedively). As
before, their grammaticd functionisinvestigatedin a(i) subjed sentence, (i) an oljed sentence,
(iii) an adnaminal sentencewith subjea gap, (iv) an adnaminal sentencewith ojead gap, and (v)
an adverbial sentence
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9.4.1 Complex coordinationsin sentential arguments 1

1. Verb-objed coordinationin asubjed sentence
That Bob ate an apple, walked his dog, and read a paper, amused Mary.

n/v: that eat & — -
] aq: Bobapple verb: walk
noun Bob fnc: 30 AMUSe noun apple arg: # dog noun dog
fnc. ea & nc .w Ak fnc. ea nc: read fnc: walk
prn: 29 : prn: 29 pc: ed prn: 29
- pC: :
| prm: 29 | prn: 29
[verb: read ]
arg: # paper noun paper verb: amuse noun Mary
nc: [fnc: read ] [arg: 29ed & Mary] [fnc: amuse]
pc: walk prn: 29 prn: 30 prn: 30
| prn: 29
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2. Subjed-objea coordinationin a subjed sentence

That Bob ate an apple, Jim a pear, and Bill a peach, amused Mary.

3. Subjed-verb coordinationin asubjed sentence

"y that ed nOl:II’I Bob & nOl:II’I apple & nOL-m Jm
fnc. ea fnc: ea fnc: #
arg: Bob & apple & . _ .
_ nc: Jim nc. pea nc: Bill
fnc: 32 amuse _ _ _

m: 31 pc: pc: pc. Bob
P | prn: 31 | prn: 31 | prn: 31
‘noun Bill'] [noun pead]
fnc: # fnc: # verb: amuse noun Mary

nc: nc: arg: 3lea Mary| [fnc: amuse
pc: Jim pc. pea prn: 32 prn: 32
| prn: 31 | prn: 31

[ noun pea’]
fnc: #
nc. peat
pc: apple
| prn: 31

That Bob bought, Jim peeled, and Bill ate the peach, amused Mary.

n/v: that buy &

2a: Bob mead [verb: ped| [verb: ed |
nourn Bob g: e nour Jim arg: Jm# noun Bill arg: Bill #
fnc: 34 amuse
fnc: buy & e ped fnc: ped nc. ea fnc: ed nc:
prn: 33 pc: P prn: 33 pc: buy prn: 33 pc: ped
| pm: 33 | | prn: 33 | prn: 33
noun pead verb: amuse noun Mary
fnc: buy arg: 33 buy& Mary| |fnc: amuse
prn: 33 prn: 34 prn: 34
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9.4.2 Complex coordinationsin sentential arguments 2

1. Verb-objed coordinationin an oljed sentence
Mary saw that Bob ate an apple, walked his dog, and read a paper.

n/v: that edt & |
noun Mary verb: see noun Bob :;?:j gz:eagple noun apple
fnc: see arg: Mary 35ed & fnc. ea & nc 'W Ak fnc. ea
 prn: 34 prn: 34 prn: 35 pc: prn: 35
| prn: 35
[verb: walk] [verb: read |
arg: # dog noun dog arg: # paper noun paper
nc: real fnc: walk nc: fnc: read
pc. ed prn: 35 pc. walk prn: 35
 prn: 35 | prn: 35
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2. Subjeda-objea coordination (verb gapping, cf. 8.5) in an oljed sentence
Mary saw that Bob ate an apple, Jim a pear, and Bill a peach.

] | nOL.lﬂ Bob & AV that e nOL.lﬂ apple &
noun Mary verb: see fnc. ea _ fnc. ea
_ _ . arg: Bob & apple & _
fnc: see arg: Mary 37 ed nc. Jm _ nc. pea
: . _ fnc: 36 see _
| prn: 36 prn: 36 pc: m: 37 pc:
| prn: 37 | prm- | prn: 37
[noun Jm| [noun pea| [noun Bill'] [noun pead]
fnc: # fnc. # fnc. # fnc: #
nc: Bill nc. peat nc: nc:
pc: Bob pc: apple pc. Jm pc. pea
| prm: 37 | [pm:37 | [pm:37 | |prn: 37
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3. Subjed-verb coordination (objed gapping, cf. 8.6) in an oljed sentence
Mary saw that Bob bought, Jim peeled, and Bill ate the peach .

n/v: that buy &

arg: Bob peadh : verb; -ped
noun Mary verb: see noun Bob _ noun Jm arg: Jim#
fnc: 38see
[fnc: see ] [arg: Mary 39 buy&] [fnc: buy&] ne: ped [fnc: ped ] nc. ea
prn: 38 prn: 38 prn: 39 c: prn: 39 pc: buy
_Srﬁ: 39 | prm: 39
[verb: ea |
noun Bill arg: Bill # noun pead
fnc: ed nc: fnc: buy
prn: 39 pc: ped prn: 39
| prn: 39
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9.4.3 Complex coordination in sentential modifiers 1

The following relative dause example(s) containing complex coordinations are analogous to
those in 9.3.3, which contain ssimple aoordinations. However, in relative dauses with complex

coordinations two constructions are structurally excluded, in contrast to simple coordinations,
which exclude only onre.

1. Verb-objed coordination (subjed gapping) in an adnam. sent. with subjed gap:
The man who ate an apple, walked his dog, and read a paper loves Mary.

_ a/v:. ed & [verb: walk] [verb: read ]
noun man arg. # apple _ _
_ _ noun apple arg: # dog noun dog arg: # paper
fnc: love mdd: 40 man _ : _ :
_ _ fnc: ed nc: read verb: walk nc:
mdr: 41lea & nc. walk _ _ _ _
_ _ prn: 41 pc: ed prn: 41 pc: walk
| prn: 41 | P - P
[ noun paper verb: love noun Mary
verb: read arg: man Mary fnc: love
| prn: 41 prn: 40 prn: 40
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2. Subjeda-objea coordination (verb gapping) in an adnam. sent. with subjea gap: struc-
turally excluded!

A subjed-objed coordination as the subjed of arelative dause with the head serving as the
subjed is excluded, because the subjed paositionis taken by the gap (represented in English
by arelative pronour) —which canna participate in a coordination,

3. Subjed-verb coordination (objed gapping) in a adlnominal sent. with subjeda gap:
structurally excluded!

This constructionis excluded for the same reason as the one aowe.
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9.4.4 Complex coordination in sentential modifiers 2

The following relative dause example(s) containing complex coordinations are analogous to
those in 9.3.4, which contain ssmple aordinations. However, as in the subjed-gap relative
clauses 9.4.3 with complex coordinations, two constructions are excluded, in contrast to sim-
ple aoordinations, which exclude only one.

1. Verb-objed coordination (subjed gapping) in a adlnaminal sent. with ojead gap:
structurally excluded!

A verb-objea coordination as the objed of a relative dause with the head serving as the
objeda is excluded, because the objed positionis taken by the gap (represented in English by
arelative pronour) —which canna participate in a coordination.

2. Subjeda-obeda coordination (verb gapping) in an adnaminal sentencewith ojed gap:
structurally excluded!

This constructionis excluded for the same reason as the one aowe.
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3. Subjed-verb coordination (objed gapping) in an adnaminal sent. with ojea gap:

Mary saw the peach which Bob bought, Jim peeled, and Bill ate.

[alv: buy &
‘noun Mary verb: see nOL_m pead ag. _BOb # noun Bob
_ _ fnc: see mdd: 42 peath _
fnc: see arg: Mary pead _ _ fnc: buy
prn: 42 ] [prn: 42 ] mdr: 43 buy& nc: ped [prn: 43 ]
- prn: 42 pc:
| prn: 43
[verb: ped | [verb: ed ]|
arg: Jm# noun Jim arg: Bill # noun Bill
pc: buy {fnc: ped ] nc: [fnc: ed ]
nc. ea prn: 43 pc: ped prn: 43
| prn: 43 | prn: 43
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9.4.5 Complex coordinationsin sentential modifiers 3

1. Verb-objed coordination (subjed gapping, cf. 8.4) in an adverbial sentence
Mary arrived after Bob had eaten an apple, walked his dog, and read a paper.

Calv: dfter ed &
noun Mary ver-b: arve ag. -Bobap-ple noun Bob noun apple
o arg: Mary mdd: 44 arrive _ _
fnc: arrive _ _ fnc: ea fnc. ea
m: 44 mdr: 45ea & nc. walk m: 45 m: 45
prh. prn: 44 pC: prh. prh:
| prn: 45
[verb: walk] [verb: read ]
arg: # dog noun dog arg: # paper noun paper
nc: read fnc: walk nc: fnc: red
pc. ed prn: 45 pc. walk prn: 45
 prn: 45 | prn: 45

CLUE (©2006Roland Hausser



A Computational Model of Natural Language Communication 162

2. Subjeda-objea coordination (verb gapping, cf. 8.5) in an adverbial sentence
After Bob had eaten an apple, Jim a pear, and Bill a peach, Mary arrived.

_— [noun Bob&| [noun apple&] [noun Jm] [noun pea]
a/v.I after ed fnc: ed fnc: ed fnc: # fnc: #
arg: Bob & apple & - _ . _

mdd: 47 arrive nc: Jim nc: pea nc: Bill nc. peat
oI .46 pc: pc: pc. Bob pc:. apple

- | prn: 46 | [prn: 46 | [pn:46 [ [prn: 46

‘noun Bill'] [noun pead] verb: arrive
fnc. # fnc. # noun Mary o .Mar
nc: nc: fnc: arrive mgr 46 Z 4
pc. Jim pc. pea prn: 47 rn'. 47

| prn: 46 | | prn: 46 prh.
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3. Subjed-verb coordination (objed gapping, cf. 8.6) in an adverbial sentence

Mary arrived after Bob had bought, Jim had peeled, and Bill had eaten the peach.
[alv: after buy & |

noun Mary verp: arrive noun Bob arg: .Bob pe-a(h
o arg. Mary _ mdd: 48 arrive
fnc: arrive _ fnc: buy & _
48 mdr: 49 buy& m: 49 nc: ped
prh. prn: 48 prh. pc:
| prn: 49 ]
[verb: ped] [verb: ea ]
noun Jm arg: Jm# noun Bill arg: Bill # noun pead
fnc: ped nc. ea fnc. ea nc: fnc: buy
prn: 49 pc: buy prn: 49 pc: ped prn: 49
prn: 49 | | prn: 49
L LE
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9.5 Turn-Taking in Questions and Answers

While in a text, the sequence of propasitions is produced by the same aent, in a dialog the
propasitions, or even just parts of propasiti ons, in the sequence ae produced by dff erent agents.

Thisdifferenceisformally charaderized by the STAR of the propasitions (cf. 2.6.2).

9.5.1 Comparing coordination in atext and a dialog

1. Coordination of two propositionsin a text
Julia ate an apple.>TAF Susanne ate a pear.(STAR)
2. Coordination of two propositionsin a dialog
Julia ate an apple.STAR Susanne ate a pear.STA'F
3. Coordination of a question and an answer in a dialog
Who is singing? STAR Jylia, STAR
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9.5.2 Illustrating kinds of coordination as sts of proplets

1. Julia is singing.5TAR Susanne is dreaming.STAR)
[noun Julia] [verb: sing 1 [noun Susanne| [verb: drean ]
fnc: sing arg: Julia fnc: dream arg: Susanne
nc: nc: 5 dream nc: nc:
pc: pc: pC: pc: 4 sing
STAR: STAR: st JohnBill STAR: STAR:
| prn: 4 | prn: 4 | [prn:5 1 [prn:5
- . - - . - / /
2. Julia is singing.5 TR Susanne is dreaming.> T4 ®
[noun Julia] [verb: sing 1 [noun Susanne| [verb: drean i
fnc: sing arg: Julia fnc: dream arg: Susanne
nc: nc. 5 dream nc: nc:
pc: pc: pC: pc: 4 sing
STAR: STAR: st JohnBill STAR: STAR: st Bill John
| prn: 4 | prn: 4 | [prn:5 1 [prn: 5 ]
. . . . I/
3. Who is singing? STAR Julia STA' R
noun gq_1] [verb: sing 1 [noun Jdulia i
fnc: sing arg: g1 fnc: sing
nc: Julia nc: nc:
pc: pc: pc: g-1
STAR: STAR: st JohnBill STAR: st Bill John
 prn: n  prn: n 1 [prn:n |
L LE
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The interpretation and production o a question-answer pair may be experienced by an agent in
the foll owing constellations: (i) as the heaer of the question and the spe&er of the answer, (ii)
as the spedker of the question and the heaer of the answer, and (iii ) as the hearer of the question
and the answer (i.e. as an observer). These differences appea only in the STAR and the prn
values, withou aff eding the grammatica analysis of the expressons used.

9.5.3 Derivation of a Wh-interrogaivein the hearer-mode

Who is singing

lexical lookup | | |
noun: g_1{/verb:v_1||verb: sin

fnc: arg: arg:

mdr: mdr: mdr:

prn:n _||prn: rn:

syntactic-semantic parsing

1 |noun: q_jve ZV_I
fnc: /’%rg%u
mdr: mdr:
prn:n_jlpm: |
- |houn: g_1{|verb: v_1 =sin
fnc: v_l=rarg: q_1 | arg:

mdr: mdr: mdr:
prn:n _jprm:n _j|prn:
result of syntactic—semantic parsing

noun: g_1|| verb: singd
fnc: sing |jarg: gq_1
mdr: mdr:
prn:n_jlprm:n |

The heaer’s pragmatic use of this expressonfor querying consists in applying the verb proplet
to the token line of sing (cf. Sedion 51):
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9.5.4 FINDING THE ANSWER

[verb:sing
arg: g_1 search pattern
| prn: n
matching?
verb: sing] [verb: sing verb: sing| [verb: sing
[verb: sing] [arg: Bill ] [arg: Susanne] [arg: Mary] arg: Julia] token line

prn: 10 prn: 12 prn: 15 | prn: 19

Given the present progressve tense of the question, the seach pattern is matched with the last
(and thus most recant) item in the token line of sing, thereby binding the variable q_1 to Julia
and the variable n to 19. Thusthe proplet underlying the answer to the question may be derived
by navigating from sing to Julia, using the latter to producethe answer:

9.5.5 Derivation of the answer

verb: sing noun Julia
arg: Julia fnc: sing
prn: 19 prn: 19

The interrogatives used in Wh-questions and yes/no-questions (cf. Sedion 51) may be ahi-

trarily complex, based onsentential arguments and modifiers. ‘Long dstance dependencies’ are
particularly interesting constructionsin Engli sh:
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9.6 Complex Propositions as Thought Structures

9.6.1 Simple extra-propositional coordinat. of smple propositions

1. Extra-propasitional forward navigation:
Peter left the house. Then Peter crossed the street.

‘noun Peter’|
fnc: leare
nc:

pc:

prn: 1

[verb: leare

arg: Peter house
nc: > 2 Ccross
pc:

prn: 1

‘noun house]
fnc: leare
glo

pC:

L prn: 1

2. Extra-propasitional backward navigation:
Peter crossed the street. Before that Peter left the house.

noun Peter’|
fnc: cross
nc:

pC:

 prn: 2

[verb: cross
arg. Peter stred
nc: <1leave

pC:

 prn: 2

noun stred ]

 prn: 2

fnc: cross
nc:

pC:

‘noun Peter|
fnc: cross
nc:

pc:

 prn: 2

noun Peter’|
fnc: leare
nc:

pC:

prn: 1

[verb: cross
arg. Peter stred
nc:
pc. < 1leave

 prn: 2

[verb: leave
arg: Peter house
nc: > 2 Cross

pC:

 prn: 1

noun stred |
fnc: cross
nc:

pc:

prn: 2

noun house]
fnc: leare
nc:

pC:

prn: 1

The surfaces differ (i) in the order of the two sentences and (ii) in the redizaion o the coordi-
nating conjunction, i.e. then (forward navigation) vs. before that (badkward navigation). The
distinction between forward and badkward navigation arises also intra-propasitionally, as shown

by the dternative between adive and passve (cf. Sedion 6.5).
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9.6.2 DIFFERENT EXTRA-PROPOSITIONAL FUNCTOR-ARGUMENT STRUCTURES

1. Adnaminal sentencewith subjed gap:
Peter, who had left the house, crossed the street.
noun Peter alv: leare

_ _ nourn house verb: cross noun stred
fnc: cross arg: # houwse _ _ _

_ _ fnc: leave arg: Peter stred fnc: cross
mdr: 2 leave mdd: 1 Peter 2 m 1 m 1
prn: 1 prn; 2 prh: prh. pri.

2. Adverbia sentence
After Peter had left the house, he crossed the street.

[noun Peter] alv: leare [noun house] [noun Peter] verb: cross [noun street]

_ arg: Peter house _ _ arg: Peter stred _

fnc: leave _ fnc: leave fnc: cross _ fnc: cross
_ mdd: > 2 cross _ _ mdr: <1 leae _

prn: 1 prn: 1 prn: 2 prn: 2

prn: 1 prn: 2

These two representations are diff erent from those in 9.6.1, and dff erent from ead cther.

More spedficdly, as extra-propasitional functor-argument structures, both examples in 9.6.2
badkgroundthe content of propasition 2 (hypaaxis) — in contradistinction to the examples of
extra-propasitional coordinationin 9.6.1 (parataxis). Thetwo examplesin 9.6.2 differ from ead
other, furthermore, in that they represent alternative perspedives on the content: the adnaminal
(or relative) clause dtadhes the badkgroundcontent to the nounPeter whil e the adverbial clause
attadhesit to the verb cross.
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Alternative (ii) has the disadvantage that it requires a transformation o a complex propasition
(languagelevel) into asimple coordination o simple propasitions (context level) duringlanguage
interpretation, and a transformation d a simple aordination d simple propasitions (context
level) into a complex propasition (language level) during language production. Moreover, the
contents represented by ssimple coordinations of simple propasitions and by the related spedal
representations as complex propasitions are not redly the same, making the required transforma-
tions awkward and unretural. The gparent advantage of this costly procedure, however, would
be that inferencing at the context level would na have to ded with complex propasitions.

Alternative (i) has the advantage that the language and the context level use the same aoding,
thus making any transformations unrecessary. Furthermore, the inferencingin LA-grammar (cf.
Sedion 5.3) is aufficiently powerful to derive dl the required conclusionsfrom the ssimple as well
as from the spedal representations. For example, both spedal representations in 9.6.2 suppat
inferring the answer yes to the question Did Peter leave the house — just as both ssimple
representationsin 9.6.1.

Our choice of aternative (i) implies that the perspedives represented by extra-propasitional
functor-argument structure (cf. Chapter 7.), complex intra-propasitional coordination (cf. Sec
tions 8.4 —86) and their combination (cf. Sedion 94) are esentially though structures. They
are perspedives which arise drealy at the level of context and are merely refleded in language
— just as the secondary coding uncerlyingindired (e.g. metapharic) uses of language described
in Sedions 5.4 and 55.

CLUE (©2006Roland Hausser



10. Intra- and Extra-Propositional Coreference
10.1 Overview

10.1.1 CORRELATING THE MAJOR CONSTRUCTIONS

sentential mood:  declarative interrogative Imperative
primary relations. fa structure coordination

complexity: intra—propositional extra—propositional

~_

secondary relation: coreference
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10.1.2 Different kinds of coreference

1. Name-based coreferencein an extra-sentential coordination
Julia ate an apple. Then Julia took a nap.

[noun Julia] [verb: ed 1 [noun apple] [noun Julia] [verb: take

noun nap|
fnc: ea arg: Julia gpple fnc. ea fnc: take arg: Julianap fnc: take
mdr: pc: mdr: mdr: pc. < 36ed mdr:
idy: 1 nc. > 37take idy: 2 idy: 3 (=1) nc: idy: 4
[ prn: 36 | [prn: 36 | [pm:36 | [prn:37 | [prn: 37 | [prn: 37
2. Pronounbased coreferencein an extra-sentential coordination
Julia ate an apple. Then she took a nap.

[noun Julia] [verb: ed 1 [noun apple] [noun pro_1]| [verb:take 7| [noun nap]
fnc: ea arg: Julia gpple fnc. ea fnc: take arg: pro_1 nap fnc: take
mdr: pc: mdr: mdr: pc. < 38ed mdr:
idy: 5 nc. > 39take idy: 6 idy: 7 (=5) nc: idy: 8

prn: 38 | [prn: 38 | |pmn:38 | |pm:39 | [prn: 39 | |prn: 39

3. Blocked intra-propasitional coreference between two equal names
John shaved John.

noun John| |[verb: shave noun John
fnc: shave arg: JohnJohn fnc: shave
idy: 9 mdr: idy: 10
prn: 40 prn: 40 prn: 40
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4. Intra-propaositional coreference between a name and areflexive pronoun
%John shaved himself.

noun John| |[verb: shave noun rfl_1
fnc: shave arg: Johnrfl_1 fnc: shave
idy: 1 mdr: idy: 2
prn: 1 prn: 1 prn: 1

5. Coreferencebetweean anomina symbal and an intra-propasitional coordination
The man washed his hands, clipped his nails, and shaved himself.

[noun man| [verb: wash& | [noun hand] [verb: clip] [noun nail] [verb: shave]l [noun rfl_2 7]
fnc: wash arg: man hand fnc: wash arg: # nail fnc: clip arg: #rfl_2 fnc: shave
mdr: nc: clip mdr: nc: shave mdr: nc. mdr:

idy: 13 pc: idy: 14 pc: wash idy: 15 pc: clip idy: 16(=13)
[ prn: 42 | | prn: 42 | [pm:42 | |prn:42 | [pm:42 | [prn:42 | |prn: 42
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10.2 Intra-Propositional Coreference

10.2.1 DEFINITION OF LA-think.pro-1

STs =gef { ( [noun RFL_n]| { rfl-0rfl-1}) }

rfl-0:

rfl-1:

STr =gef {( [noun o] rp.g_1)}

ca: X’
idy:
prn: Kk

ca: X’
idy:
prn: K

‘noun RFL_N]

‘noun RFL_N]

[noun o
ca: X
idy: i

[ prn: k-

[ noun o]
ca: X
idy: i

[ prn: k-

If X isnat compatible with X’
set nw = precaling noun

If X is compatible with X’
set) =i

{rfl-0, rfl-1}

{

L IiE

(©2006Roland Hausser



A Computational Model of Natural Language Communication

175

10.2.2 APPLYING THE INFERENCE RULE rfl-1

[noun RFL_n] [noun o
|eca: X ca: X if X is compatible with X’

rulelevel rfl-1: idy: j idy: i setj=i {1}

prn: k | prn: K

[noun rfl_1]  [noun John]

fnc: shave fnc: shave
language level ca: msg ca: msg

idy: 2 idy: 1

| prn: 1 |1 [prn: 1

10.2.3 INTERPRETATION OF John shaved himself AFTER INFERENCE

noun John] "noun rfl_1]
ca: msg verb: shave cd: msg
fnc: shave arg: John rfl_1| |fnc: shave
idy: 1 prn: 1 idy: 2 (=1)
 prn: 1 i  prn: 1
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10.3 Langacker-RossConstraint for Sentential Arguments

10.3.1 LANGACKER-ROSSCONSTRAINT IN SENTENTIAL ARGUMENTS

LH". That Mary had found the answer pleased her.
H’'L: % She knew that Mary had found the answer.
L'H: That she had found the answer pleased Mary.
HL': Mary knew that she had found the answer.

> w D E
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10.3.2 LH": That Mary had found the answer pleased her. (n/v-cnn)

pattern level

proplet level

niv: scf _QQLLEH»V ] 'noun: PRO |
arg: Xy fnc: B fne—a B
fnc:r a ety idy: i

prn. q pbm.q prn:r

'niv: that find 'noun: Mar_y noun: answer verb: please 'noun: pro_l_
arg: Mary answer fnc: find fnc: find arg: 27 find pro_1|fnc: please
fnc: 28 please idy: 1 idy: 2 mdr: idy: 3

prn: 27 prn: 27 prn: 27 prn: 28 prn: 28

10.3.3H’L: % Se knew that Mary had found the answer.

_noun: PRO__I'I n/v: sc B _n_o_ug,: Y

pattern level fnc: a - arg: Xy Y| |fnc: B
idy:i | fnc: - =o idy: i
prn.r i prn: g prn: g

proplet level 'noun: pro_1 | [verb: know n/v: that find 'noun: Mary [noun: answeér
fnc: know arg: pro_1 28 find|arg: Mary answer|fnc: find fnc: find
idy: 1 mdr: fnc: 27 know idy: 2 idy: 3
prn: 27 prn: 27 prn: 28 prn: 28 prn: 28

CLUE (©2006Roland Hausser



A Computational Model of Natural Language Communication

178

10.3.4 L'H: That she had found the answer pleased Mary. (n/v-pro)

niv: sc o | [noun: PRO__n ‘noun: Y
arg: X PI;CW\WG I — o
pattern level fnc:r B iy idy: |
prn: r prn: r prn: q
niv: that find | [noun: pro_l_ noun: answer verb: please ‘noun: Mar
roplet level arg: pro_1 answegrfnc: find fnc: find arg: 27 find Mary |fnc: pleas
Prop fnc: 28 please idy: 3 idy: 2 mdr: idy: 1
prn: 27 prn: 27 prn: 27 prn: 28 prn: 28
10.3.5HL’: Mary knew that she had found the answer.(n/v-pro)
‘noun: Y, ] niv: sc ou\_:noun: PRO__r
pattern level ficiBpe—t  |arg:XPRO_NY fnca
idy: i fre— idy: |
prn: q prn:r prn: r
proplet level 'noun: Mary | verb: know niv: thatfind | [noun: pro_1 | [noun: answér
fnc: know | |arg: Mary 28 find| |arg: pro_1 answegyfnc: find fnc: find
idy: 1 mdr: fnc: 27 know idy: 2 idy: 3
prn: 27 prn: 27 prn: 28 prn: 28 prn: 28
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10.3.6 DEFINITION OF LA-think.pro-2 (SENTENTIAL ARGUMENTS)

STs =gef { ( [noun PRO_n] {n/v-cnn, niv-pro}) }

‘noun PRO_n| [n/iv:scf3 noun -~y
AV-Cn fnc. o ag- X~yY fnc: B if gandr are adjacent, g <r, and 0
Clidy: i fnc. r idy: | PRO_n and ~ are compatible, seti = |
prn: r | |prn:q prn: q
‘noun PRO_n| [n/v: sca noun -y
v-pro: fnc. o arg: X PRO_nY fnc: 8 | if gandr are ajacent and 0
Clidysi fnc. r B idy: PRO_n and ~ are compatible, seti = |
prn: r | |prn:r prn: q

STr = gef {( [noun ] 1oy, /y _cnp), ( [nOUN @] 1Py, /4 1o)}
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10.4 Langacker-RossConstraint for Adnominal Sentential M odifiers

10.4.1 LANGACKER-ROSSCONSTRAINT IN ADNOMINAL SUB-CLAUSES

LH’: The man who loves the woman kissed her.

H’'L: % She was kissed by the man who loves the woman.
L'H: The man who loves her kissed the woman.

HL': The woman was kissed by the man who loves her.

A
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10.4.2 LH": Every farmer who owns a donkey beats it. (adn-cnn)

‘noun: B ] |_noun: o —| |_noun: PRO _
fnc. o= fmcy fmc—a
_ mdr.q y | mdr: mdr:
pattern—level idy: k idy: | idy: |
pro- T prn: q pro: r
'noun: farmer] [a/v: own noun: donkey [verb: beat noun: pro_2
fnc: beat arg: # donkey fnc: own arg: farmer pro—2 fnc: beat
proplet level mdr: 2 own | | mdd: 1 farmer || mdr: mdr: mdr:
idy: 1 idy: 2 idy: 3 (=2)
prn: 1 prn: 2 prn: 2 prn: 1 prn: 1
Every farmer who owns a donkey beats it

10.4.3 H’L: % She was kissed by the man who loves the woman.

‘noun: PRO_ ‘noun: B ] noun: &

fnc: o fngea | fncwy
pattern-level |mdr: mdri gy mdr:

idy: k idy: i idy:

prn:r prn:r prn: g

'noun: pro_11] [verb: kiss 'noun: man | [a/v: love noun: woma

fnc: kiss arg: man pro_{|fnc: kiss arg: # Mary| |fnc: love
proplet level mdr: mdr: mdr: 2 love mdd: 1 man |mdr:

idy: 1 idy: 2 idy: 3

prn: 1 prn: 1 prn: 1 prn: 2 prn: 2
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10.4.4 L’H: The man who loves her kissed the woman. (adn-pro)

pattern—level

proplet level

'noun: B 'noun: PRO_h 'noun: &

fnc: vy /ine.,cx fnc™ y

mdr: r O-a—j mdr: mdr:

idy: k idy: i idy: j

prn: g prn:r prn: g
'noun: man |[alv:love |[noun: pro_1|[verb: kiss | [noun: womar
fnc: kiss arg: # pro_1||fnc: love arg: man woman |fnc: kiss
mdr: 2 love | |mdd: 1 man||mdr: mdr: mdr:

idy: 1 idy: 2 idy: 3

prn: 1 prn: 2 prn: 2 prn: 1 prn: 1

10.4.5HL’: Thewoman was kissed by the man who loves her. (adn-pro)

‘noun: d ‘noun: B ‘noun: PRO_h
fnc: y-= fac—y fnc—a
- . / .

pattern—level |mdr: mdr:r o - mdr:

idy: k idy: i idy: |

prn: q prn: g prn:r

'noun: womahn [verb: kiss 7] [noun: man| [a/v: love 'noun: pro_1]

fnc: kiss arg: man woman |fnc: kiss arg: # pro_1 |fnc: love
proplet level mdr: mdr: mdr: 2 love| |mdd: 1 man | mdr:

idy: 1 idy: 2 idy: 3

prn: 1 prn: 1 prn: 1 prn: 2 prn: 2
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10.4.6 DEFINITION OF LA-think.pro-3 (ADNOMINAL SENTENTIAL MODIFIERS)

ST =gef { ( [noun PRO_n] {adn-cnnadn-pro}) }

adn-cnn;

adn-pro:

"noun PRO_N]
fnc: «

mdr:

idy: i

prn: r

"noun PRO_N]
fnc: o

mdr:
idy: i

| prn: 1

noun (3 ]
fnc: «
mdr: q v
idy: k
 prn: r

[noun (3
fnc: v
mdr: r «
idy: k

|prm:q

[ noun ¢
fnc: v
mdr:

idy:
prnoq
‘noun 4]

fnc: ~
mdr:

idy:

prn:q

if gandr are adjacent, q<r, and

PRO_n and o are compatible, seti = {

if gandr are ajacent and

PRO_n and ~ are compatible, seti = | t

STp = def{( [HOUI’I O‘] rpadn—fnc)’( [HOUI’I O‘] rpadn—mdr)}
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10.5 Langacker-RossConstraint for Adverbial Sentential M odifiers

10.5.1 LANGACKER-ROSSCONSTRAINT IN ADV ERBIAL SUB-CLAUSES

LH’: When Mary returned she kissed John.
H’'L: % She kissed John when Mary returned.
L'H: When she returned Mary kissed John.
HL': Mary kissed John when she returned.
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10.5.2 LH": When Mary returned she kissed John. (adv-cnn)

‘noun: y‘:\ﬁl\\(\/]_:gcé B | [noun: PRO_
fnc: B arg—Xy Y |l|fnca
pattern level idy: j mdd: ra-<—1[idy: i
prn: g prn: g prn:r
‘noun: Mar§ a/v: when returr) [noun: pro_l_ verb: kiss noun: Joh
roplet level fnc: return | |arg: Mary fnc: kiss arg: pro_1 Johnfnc: kiss
prop idy: 1 mdd: 28°kiss | |idy: 2 mdr: 27 return| |idy: 3
prn: 27 prn: 27 prn: 28 prn: 28 prn: 28
105.3H’L: %She kissed John when Mary returned.
'noun: PRO _ 'noun: y‘_._ fa/v: sc ]
fnc:o - fnc: 3 arg: Xy Y
pattern level idy:i | e idy: g - mdder o
prn: r prn: g prn: g
'noun: pro_1| |verb: kiss noun: Johr [noun: Mar§ a/v: when returd
roplet level fnc: kiss arg: pro_1 John fnc: kiss fnc: return | |arg: Mary
Prop idy: 1 mdr: 28 return| |idy: 2 idy: 3 mdd: 27 kiss
prn: 27 prn: 27 prn: 27 prn: 28 prn: 28
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10.5.4 L'H: When she returned Mary kissed John. (adv-pro)

'noun: PRo:n_a/v: a | [noun: % ]
fnc: a_——-7Targ: Xpro_nY||fncyf3
patternlevel  |igy: i mdd: g B—[]idy:j
prn:r prm:r prn: g
'noun: pro_l_ a/v: when returr) [noun: I\/Iar§ verb: kiss noun: Joh
roplet level fnc: return | |arg: pro_1 fnc: kiss arg:Mary John| |fnc: kiss
Prop idy: 1 mdd: 28 kiss | |idy: 2 mdr: 27 return| |idy: 3
prn: 27 prn: 27 prn: 28 prn: 28 prn: 28
10.5.5HL’: Mary kissed John when she returned. (adv-pro)
noun: y | alv: sc 0(‘\_ 'noun: PRO_|
fnc: 5&  arg: X PRO_n Y[fnes a
pattern level idy: i mdd-g B idy: |
prn.gq | prn: r prn:r
'noun: Mar§ verb: kiss noun: John [a/v: when return [ noun: pro_l_
roplet level fnc: kiss arg: Mary John |fnc: kiss arg: pro_1 fnc: return
prop idy: 1 mdr: 28 return| |idy: 2 mdd: 27 kiss idy: 3
prn: 27 prn: 27 prn: 27 prn: 28 prn: 28
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10.5.6 DEFINITION OF LA-think.pro-4 (ADVERBIAL SENTENTIAL MODIFIERS)

STs =gef { ( [noun PRO_n] {adv-cnnadv-pro}) }

‘noun PRO_n| [alv:scp noun -~y
adv-cnr fnc. « ag. X~vY fnc: B if gandr are adjacent, g <r, and 0
“lidy: i mdd: r « idy: | PRO_n and ~ are compatible, seti = |
prn: r | |prn:q prn: q
‘noun PRO_n| [alv:sca noun -y
adv-pro: fnc. « fnc: X PRO_NY fnc: 8 | if gandr are ajacent and 0
S lidy: i mdd: q 8 idy: PRO_n and ~ are compatible, seti = |
prn: r | |prn:r prn: q

STp = def {( [HOUI’I O‘] rpadv—cnn)’( [HOUI’I O‘] rpaudv—pro)}
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10.5.7 LANGACKER-ROSSCONSTRAINT FOR OBLIQUE COREFERENTS

LH": When Mary returned John kissed her.
H’'L: %John kissed her when Mary returned.
L'H: When she returned John kissed Mary.
HL': John kissed Mary when she returned.

H w b
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10.5.8 LH": When Mary returned John kissed her. (adv-cnn)

noun: y <l la/v:sc noun: PRO _|n

fnc: B arg—Xy Y 0l
pattern level idy: | mdd: r oe— idy: |

prn: g prn: g prn:r

noun: Mary, |a/v: when returny |noun: John |verb: kiss noun: pro_J

roplet level fnc: return | |arg: Mary fnc: kiss arg: John pro_{li fnc: kiss

prop idy: 1 mdd: 28 kiss idy: 3 mdr: 27 return] |idy: 2

prn: 27 prn: 27 prn: 28 prn: 28 prn: 28

105.9H’L: %John kissed her when Mary returned.

'noun: PRO__n ‘noun: yﬂ______a_/v: sc 3 ]
fnc: a - dfne: B arg:’ Xy Y
pattern level idy: i idy: | Imdd:# o
prn:r prn: q prn: q
noun: John |verb: kiss ‘noun: pro_l_ ‘noun: Mary_/ 'a/v: when returr]
roplet level fnc: kiss arg: John pro_[l| fnc: kiss fnc: return | |arg: Mary
prop idy: 2 mdr: 28 return| |idy: 1 idy: 3 mdd: 27 kiss
prn: 27 prn: 27 prn: 27 prn: 28 prn: 28
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10.5.10 L'H: When she returned John kissed Mary (adv-pro)

| 'noun: PRO__n alv: a ] ‘noun: \% ]
patternlevel  |fnc: a /’ar/g:s)r('PRO_n y e
idy: i mdd:q B— idy: ]
prn:r prm:r prn: q
‘noun: pro_l_ a/v: when returr) [noun: John [verb: kiss ‘noun: Mar§
proplet level fnc: return arg: pro_1 fnc: kiss arg:John Mary| | fnc: kiss
idy: 1 mdd: 28 kiss idy: 3 mdr: 27 return| |idy: 2
prn: 27 prn: 27 prn: 28 prn: 28 prn: 28
10.5.11H’'L: John kissed Mary when she returned (adv-pro)
'noun: % noun: PRO__n alv: O |
fnc: B fnc: a—[[arg: XPRO_nY
pattern level idy: i idy: ] —rmde=op
prn: g prn:r prn: r
noun: John |verb: kiss 'noun: Mary [noun: pro_l_ a/v: when returr]
roplet level fnc: kiss arg:John Mary| |fnc: kiss fnc: return | |arg: pro_1
prop idy: 2 mdr: 28 return| |idy: 1 idy: 3 mdd: 27 kiss
prn: 27 prn: 27 prn: 27 prn: 28 prn: 28
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10.6 Handling Pronominal Coreference by means of I nference

10.6.1 DEFINITION OF LA-think.pro

ST =gef { ( [noun PRO_N] {pro-0 rfl-1 n/v-cnn n'v-pro adn-cnn adn-pro adv-cnn adv-pro}) }

‘noun PRO_N] [noun o] PRO_n and o are not compatible, {2;3:8;2#\/_'3'?0
pro-0: |idy: | idy: i set nw = preceading noun adnecnn adr-PRO
prn: r | |pm:q | in the inpu sequence adv-cnn adv-PRO)}
noun PRO_N| [noun o if PRO_n is areflexive pronoun
rfl-1: idy: j idy: | and PRO_n and o are compatible, {}
| prn: r | Lprnir | setj =i
‘noun PRO_N]| [n/v: sc 3 ‘noun ~] if PRO_nis anonreflexive personal pronoun
AV-Chm: fnc. o ag- X~yY fnc: B8 | PRO_n and -~ are compatible, 0
Clidy: i fnc: r o idy: gandr are ajacent, and g<rr,
prn: r | [prn: q prn:q | seti=]
‘noun PRO_N]| [n/v: sc o ‘noun ~] if PRO_n is anonreflexive personal pronoun
v-pro: fnc: o arg: X PRO_nY | |fnc. B | PRO_nand~ are compatible, 0
S lidy: i fnc. r G idy: and gandr are ajacent,
prn: r | |Lprn:r prn: q [ seti=]

CLUE (©2006Roland Hausser



A Computational Model of Natural Language Communication

adn-cnn;

adn-pro:

adv-cnn:

adv-pro:

"noun PRO_N]
fnc: o
mdr:
idy: i
prn: r

"noun PRO_N]
fnc: o
mdr:
idy: i
prn: r

"noun PRO_N]
fnc: «
idy: i

prn: r

‘noun PRO_N]
fnc: «
idy: i

1 Lprnor

1 Lprn:q

| prn:r

noun 3 ]
fnc: o
mdr: q
idy: k

[noun (3]
fnc: ~
mdr: r «
idy: k

[alv: sc 3
ag: X~vY
mdd: r «

| prn: g

[alVv: sC
fnc: X PRO_NY
mdd: q 8

| prn: r

‘noun ¢’
fnc: v
mdr:
idy:
prn-q
noun ¢ |
fnc:
mdr:
idy:
prn-q
[ noun ~|
fnc. B
idy:
prn:q |

[ noun ~|
fnc. B
idy:

prn: q

iIf PRO_n isanonreflexive personal pronoun
PRO_n and o are compatible,

gandr are ajacent, and g<rr,

seti=]j

{

If PRO_nisanonreflexive persona pronoun
PRO_n and ~ are compatible,

and gandr are ajacent,

seti=]j

{

If PRO_n isanonreflexive personal pronoun
PRO_n and ~ are compatible,

gandr are ajacent, and q<rr,

seti=|

{

If PRO_n isanonreflexive personal pronoun
PRO_n and ~ are compatible,

and gandr are ajacent,

seti =]

{

STr = gef {( [noun a] rpyg_1), ([noun a] rpy, /v cny), ([nOUN @] 1Py /o),
( [noun O‘] Padn—cnn)s [noun O‘] rpadn—pro)’( [I’IOUI’I O‘] Padv—cnn)
( [HOUI’I O‘] rpadn—pro)}
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10.6.2 HEARER-MODE DERIVATION OF THE BACH-PETERS SENTENCE

the man who deserves it will get the prize which he wants

lexical ‘Iookup ‘ ‘

[noun: n_1 [noun: man [a/v: v_17] [verb: deserviginoun: pro_1] [verb: v_2 [verb: gét [noun: n_2 [noun: prize [a/v: v_2 7] [noun: pro_2 [verb: wan

fnc: fnc: arg: rel_1|arg: fnc: arg: arg: fnc: fnc: arg: rel_2|fnc: arg:

mdr: mdr: mdr: mdr: mdr: mdr: mdr: mdr: mdr: mdr:

idy: idy: mdd: idy: idy: idy: mdd: idy:

prn: prn: prn: prn: prn: prn: prn: prn: prn: prn: prn: prn:
syntactic-semantic parsing

[houn: n ET

fnc:

mdr:

idy: 1

prn: 39

[noun: mal [alvv_1

fnc: arg: rel_.

mdr:

idy: 1 | Mt

prn: 39 prn: 40

[noun: ma E : desen

fnc:

mdr: v_1I

idy: 1 mdd: 39 mat

prn: 39 prn: 40 prn:

[houn: man [alv: deservs

nc: arg: rel_1

mdr: 40 deserve

idy: 1 mdd: 39 ma

prn: 39 prn: 40

[houn: man—J—_[a/v: deserve ]

fnc: «————F—arg-Tel_T pro_.

dr: 40 deserve

idy: 1 mdd: 39 man

prn: 39 prn: 40

[houn: man [alv: deserve ] [nhoun: pro_T{ T Qe

fnciv 1 o | ———argret-tpro_T  |fnc: deserve

mdr: 40 deserve mdr:

idy: 1 mdd: 39 man idy: 2

prn: 39 prn: 40 prn: 40 prn:

[noun: man [alv: deserve ] [noun: pro_T [verb: gef [D

fnc: get arg: rel_1 pro_. fnc: deserve |arg: ma\n><

mdr: 40 deserve mdr: mdr:

idy: 1 mdd: 39 man idy: 2

prn: 39 prn: 40 prn: 40 prn: 39

[houn: man [alv: deserve ] [houn: pro_T [verb: get

fnc: get arg: rel_1 pro_: fnc: deserve |arg: man n_

mdr: 40 deserve mdr: mdr:

idy: 1 mdd: 39 man idy: 2

prn: 39 prn: 40 prn: 40 prn: 39

[houn: man [a/v: deserve ] [houn: pro_T| [verb: get

fnc: get arg: rel_1 pro_: fnc: deserve |arg: man prize

mdr: 40 deserve mdr: mdr:

idy: 1 mdd: 39 man idy: 2

prn: 39 prn: 40 prn: 40 prn: 39

[houn: man [alv: deserve ] [noun: pro_T| [verb: get

fnc: get arg: rel_1 pro_: fnc: deserve | arg: man prize

mdr: 40 deserve mdr: mdr:

idy: 1 mdd: 39 man idy: 2

prn: 39 prn: 40 prn: 40 prn: 39

[houn: man [alv: deserve ] [noun: pro_T [verb: get [noun: prize™

fnc: get arg: rel_1 pro_ fnc: deserve | arg: man prize fnc: get

mdr: 40 deserve mdr: mdr: mdr: 41 v_24

idy: 1 mdd: 39 man idy: 2 idy: 3 mdd: 39 prize

prn: 39 prn: 40 prn: 40 prn: 39 prn: 39 prn: 41
result of syntactic-semantic parsing

[noun: man [alv: deserve 7] [noun: pro_T| [verb: get [noun: prize] alv: want [noun: pro_’

fnc: get arg: rel_1 pro_ fnc: deserve |arg: man prize fnc: get arg: pro_2 rel_2|fnc: want

mdr: 40 deserve mdr: mdr: mdr: 41 wan mdr:

idy: 1 mdd: 39 man idy: 2 idy: 3 mdd: 39 prize | |idy: 4

prn: 39 prn: 40 prn: 40 prn: 39 prn: 39 prn: 41 prn: 41

10.6.3 The HL’ constellation

L IiE
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H: Theman will gettheprize
L. which he wants

10.6.4 TheL'H constellation

The man H: will getthe prize
L’: who deservesit

10.6.5 THE COREFERENCE INFERENCES

Mmoun: & ‘noun: B ] oun: PRO_h
fnc: y— fncy | lpe—q
mdr: mdr: r O dr:
pattern level |. = idly: k mdr:
HL idy: | - idy: i
prm-q ] prh-g- prn: r
'noun: man |[al/v: deserve |[noun: pro_T[verb: get ‘noun: prize|[a/v: want  moun: pro_ 27
fnc: get arg: #pro_1 |/fnc: deserve arg: man prizefnc: get arg: pro_2 #(|fnc: want
proplet level | Mdr: 2 deservemdd: 1 man mdr: mdr: mdr: 3 wanfimdd: 1 prizel| mdr:
idy: 1 idy: 2 (=3) idy: 3 idy: 4 (=1)
prn: 1 prn: 2 prn: 2 prn: 1 prn: 1 prn: 3 prn: 3
noun: B ] noun: PRO_h moun: & ]
fnc: vy R — 2 fre=y
pattern level mdr: r a-<—oj mdr: mdr:
L'H idy: k idy: i idy: j
prm-q ] prn: r prn: q
the man who deserves it will get the prize  which wants he
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