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LTAG & frame semantics

Reminder

(1) Adam ate an apple.

NP[I=u]

‘Adam’

u


person
name ‘Adam’
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S
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‘ate’
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e
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LTAG & frame semantics

Overall architecture (reminder)

metagrammar classes

compilation

unanchored tree families lexical entries

lexical selection

LTAG

Next step: Add (frame) semantics to all components and
link syntax to semantics.
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LTAG & frame semantics

Overall architecture (syntax + semantics)

metagrammar classes
+ AV constraints

compilation

unanchored families
of constructions

lexical entries
(+ frame semantics)

lexical selection

LTAG
+ frames
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LTAG & frame semantics

Elements of the syntax-semantics interface

Elementary construction:
elementary tree

+ semantic frame
+ linking of frame node variables to interface features in the tree

Specification in the metagrammar:

classes of tree constraints
+ sets of a�ribute-value constraints
+ linking of variables to interface features

Note: Regularities about argument linking are expressed in the
metagrammar. [Kallmeyer/Lichte/Osswald/Petitjean 2016]

Semantic composition ≈ frame unification via identification of
interface variables during substitution and adjunction.
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Outline of today’s course
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Case study: directed motion construction

Intransitive:

(2) a. Mary walked to the house.
b. The ball rolled into the goal.

Transitive:

(3) a. John threw/kicked the ball into the goal.
b. John pushed/pulled the cart to the station.
c. John rolled the ball into the hole.

Directional specifications are not restricted to goal expressions but can
also describe the source or the course of the path in more detail.
Moreover, path descriptions can be iterated to some extent:

(4) a. John walked through the gate along the fence to the house.
b. John threw the ball over the fence into the yard.
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Case study: directed motion construction

�estion: Syntactic treatment of directional PPs ?

Construction ({ elementary tree)

Syntactic composition ({ adjunction)

Arguments for treating goal (or bounded) PPs constructionally,
in contrast to path (or unbounded) PPs:

Goal PPs cannot be iterated.

They a�ect the Aktionsart of the expression:

(5) a. She walked (*in half an hour/for half an hour).
b. She walked to the brook (in half an hour/*for half an hour).
c. She walked along the brook (*in half an hour/for half an hour).
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Case study: directed motion construction

Unanchored construction for intransitive directed motion (n0Vpp(dir)):

S

NP[i=x] VP[e=e]
VP[e=e] PP[i=z,e=e]

V◇[e=e]

e

⎡⎢⎢⎢⎢⎢⎢⎢⎣

bounded-translocation
mover x
goal z
path [path]

⎤⎥⎥⎥⎥⎥⎥⎥⎦

Elementary tree for ‘into’:

PP[i=z,e=e]

P NP[i=z]

‘into’

e

⎡⎢⎢⎢⎢⎢⎣
bounded-translocation

path [path
endp 1

]
⎤⎥⎥⎥⎥⎥⎦

z [in-region 2 ]
part-of( 1 , 2 )
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Case study: directed motion construction

Example (intransitive directed motion)

(6) John walked into the house.

NP[i=x′]
‘John’

x ′ [person
name ‘John’

]

S

NP[i=x] VP[e=e]
VP[e=e] PP[i=z,e=e]

V[e=e]
‘walked’

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

bounded-locomotion
actor 1 x
mover 1

goal z
path [path]
manner [walking]

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

e′
⎡⎢⎢⎢⎢⎢⎢⎣
event

path [path
endp 1

]
⎤⎥⎥⎥⎥⎥⎥⎦

z′ [in-region 2 ]
part-of( 1 , 2 )

PP[i=z′,e=e′]

P NP[i=z′]

‘into’

NP[i=z′′]
Det N

‘the’ ‘house’

z′′ [house
in-region [region]

]
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NP[i=x′]
‘John’

x ′ [person
name ‘John’

]

S

NP[i=x] VP[e=e]
VP[e=e] PP[i=z,e=e]

V[e=e] P NP[i=z]
‘walked’ ‘into’

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

bounded-locomotion
actor 1 x
mover 1

goal z [in-region 3 ]
path [path

endp 2
]

manner [walking]

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
part-of( 2 , 3 )

z′′ [house
in-region [region]

]
NP[i=z′′]

Det N

‘the’ ‘house’
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]
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goal z [house
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]
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]
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bounded-locomotion

actor 1 x [person
name ‘John’

]
mover 1

goal z [house
in-region 3 [region]

]
path [path

endp 2
]

manner [walking]

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
part-of( 2 , 3 )

e
bounded-locomotion

x
person

pathwalking

‘John’ z
house

region

actor

mover

path
manner

name

endp

goal

in-region
part-of
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Case study: directed motion construction

Lexical anchoring (non-directed case)
morph entry
‘walked’
pos: V
Syn1:⎡⎢⎢⎢⎢⎢⎣
agr =

⎡⎢⎢⎢⎢⎣
pers = 3
num = sg

⎤⎥⎥⎥⎥⎦
⎤⎥⎥⎥⎥⎥⎦

lemma: walk

+ lemma entry
walk:
FAM: n0V, . . .
Syn2:[e = e0]
Sem :

e0

⎡⎢⎢⎢⎢⎣
locomotion
manner [walking]

⎤⎥⎥⎥⎥⎦

+ Constraints:
locomotion ⇛ activity ∧ translocation
translocation ⇛ motion ∧ path ∶ path
activity ⇛ actor ∶ ⊺
motion ⇛ mover ∶ ⊺
activity ∧motion ⇛ actor ≐ mover

↝ e0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

locomotion
actor 1

mover 1

path [path]
manner [walking]

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

V[agr = ...,e= e0]
‘walked’

S

NP[i=x] VP[e=e]
V◇[e=e]

e
⎡⎢⎢⎢⎢⎣
activity
actor x

⎤⎥⎥⎥⎥⎦
e0 ≜ e

↝ e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

locomotion
actor 1 x
mover 1

path [path]
manner [walking]

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

S

NP[i=x] VP[e=e]
V[agr = ...,e= e]

‘walked’
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Case study: directed motion construction

Example

(7) John walked along the brook.

S

NP[i=x] VP[e=e]
V[e=e]
walked

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

locomotion
actor 1 x
mover 1

path [path]
manner [walking]

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

VP

VP∗[e=e′] PP[i=z]

P NP[i=z]

along

e′
⎡⎢⎢⎢⎢⎢⎣
translocation

path [path
region 2

]
⎤⎥⎥⎥⎥⎥⎦

z [at-region 3 ]
part-of( 2 , 3 )e

locomotion
x

person

path
walking

region
z

region

actor

mover

path
manner

region at-regionpart-of
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Case study: directed motion construction

Example (causative directed motion)

(8) Mary threw/kicked/rolled the ball into the room.

Unanchored construction (n0Vn1pp(dir)):
S

NP[i=x] VP[e=e]
VP[e= e,path= p] PP[i= z,e= e′]

V◇[e=e] NP[i=y]

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

causation

cause

⎡⎢⎢⎢⎢⎢⎣
activity
actor x
theme y

⎤⎥⎥⎥⎥⎥⎦
effect e′

⎡⎢⎢⎢⎢⎢⎢⎢⎣

bounded-translocation
mover y
goal z
path p

⎤⎥⎥⎥⎥⎥⎥⎥⎦

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
(Partial) lexical entry for ‘threw’:

V[e=e]
‘threw’

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

onset-causation

cause

⎡⎢⎢⎢⎢⎢⎢⎢⎣

activity
actor ⊺
theme 1

manner [throwing]

⎤⎥⎥⎥⎥⎥⎥⎥⎦
effect

⎡⎢⎢⎢⎢⎢⎣
translocation ∧ undergoing
theme 1

mover 1

⎤⎥⎥⎥⎥⎥⎦

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
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⎤⎥⎥⎥⎥⎥⎥⎥⎦

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
(Partial) lexical entry for ‘threw’:

V[e=e]
‘threw’

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

onset-causation

cause

⎡⎢⎢⎢⎢⎢⎢⎢⎣

activity
actor ⊺
theme 1

manner [throwing]

⎤⎥⎥⎥⎥⎥⎥⎥⎦
effect

⎡⎢⎢⎢⎢⎢⎣
translocation ∧ undergoing
theme 1

mover 1

⎤⎥⎥⎥⎥⎥⎦

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
Kallmeyer, Lichte, Osswald & Petitjean (HHU Düsseldorf) 29 15



Case study: dative alternation

Sketch [→ Kallmeyer/Osswald 2013]

(9) a. John sent Mary the book. (double object construction)
b. John sent the book to Mary. (prepositional object construction)

a) S

NP[i=x] VP[e=e]
V◇[e=e] NP[i=z] NP[i=y]

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

causation

cause [activity
actor x

]
effect

⎡⎢⎢⎢⎢⎢⎣
change-of-possession
theme y
recipient z

⎤⎥⎥⎥⎥⎥⎦

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
b) S

NP[i=x] VP[e=e]
VP[e=e] PP[prep= to, i= z,e= e′]

V◇[e=e] NP[i=y]

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

causation

cause [activity
actor x

]
effect e′

⎡⎢⎢⎢⎢⎢⎣
bounded-translocation
mover y
goal z

⎤⎥⎥⎥⎥⎥⎦

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
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b) S

NP[i=x] VP[e=e]
VP[e=e] PP[prep= to, i= z,e= e′]

V◇[e=e] NP[i=y]

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

causation

cause [activity
actor x

]
effect e′

⎡⎢⎢⎢⎢⎢⎣
bounded-translocation
mover y
goal z

⎤⎥⎥⎥⎥⎥⎦

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
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Outline of today’s course

1 Combining LTAG with frame semantics
Overall architecture
Elements of the syntax-semantics interface

2 Case studies
Directed motion construction
Dative alternation

3 Outlook: factorization of elementary constructions in the metagrammar

4 Summary and outlook
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Outlook: Factorization in the metagrammar

Metagrammar classes (syntax + semantics)✎

✍

☞

✌

Class n0Vn1✎

✍

☞

✌

Class n0V✎

✍

☞

✌

Class Subj
S

NP[agr= 1 , i= x] ≺ VP[agr= 1 ]
V◇[e = e]

e[event
actor x

]
✎

✍

☞

✌

Class VSpine
VP[agr= 1 ,e= 2 ]
V◇[agr = 1 ,e= 2 ]

✎

✍

☞

✌

Class DirObj
VP

V◇[e= e] ≺∗ NP[i= x]
e[event

theme x
] ∨ . . .
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Outlook: factorization in the metagrammar

Metagrammar classes (syntax + semantics)✎

✍

☞

✌

Class DirPrepObj
export: e, x

VP[path=p]
VP[path=p] ≺ PP[i=x,e=e]

V◇
e
⎡⎢⎢⎢⎢⎣
bounded-translocation
goal x
path p

⎤⎥⎥⎥⎥⎦✎

✍

☞

✌

Class n0Vpp(dir)
identities: C1.e = C2.e✎
✍

☞
✌

Class C1 =n0V
export: e
. . .✎

✍
☞
✌

Class C2 =DirPrepObj
export: e, x
. . .

✎

✍

☞

✌

Class n0Vn1pp(dir)
identities: C1.e = e, C2.x = z, C2.e = e′✎
✍

☞
✌

Class C1 =n0Vn1
export: e
. . .✎

✍
☞
✌

Class C2 =DirPrepObj
export: e, x
. . .

e

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

causation
actor x 1

theme y 2

cause

⎡⎢⎢⎢⎢⎢⎣
activity
actor 1

theme 2

⎤⎥⎥⎥⎥⎥⎦
effect e′ [mover 2

goal z
]

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
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Outline of today’s course

1 Combining LTAG with frame semantics
Overall architecture
Elements of the syntax-semantics interface

2 Case studies
Directed motion construction
Dative alternation

3 Outlook: factorization of elementary constructions in the metagrammar

4 Summary and outlook
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Summary & outlook

Summary metagrammar classes
+ AV constraints

compilation

unanchored families
of constructions

lexical entries
(+ frame semantics)

lexical selection

LTAG
+ frames

Next week (, Tomorrow !)

Grammar engineering and XMG (eXtensible MetaGrammar)

Implementing LTAG syntax and frame semantics with XMG

Parsing implemented grammars with TuLiPA
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