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Formal foundations: extensions
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Frame semantics: extensions

Issue How to represent quantification, negation, intensionality, etc.
within frame semantics?
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(1) a. Every man kissed some woman.
b. The king of France is not bald.
c. Adam thinks he has understood what frame semantics is about.
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within frame semantics?

(1) a. Every man kissed some woman.
b. The king of France is not bald.
c. Adam thinks he has understood what frame semantics is about.

Possible approaches

Use an attribute-value language with quantifiers and build
formulas instead of models. [~ Kallmeyer/Osswald/Pogodalla 2016]
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Frame semantics: extensions

Issue How to represent quantification, negation, intensionality, etc.
within frame semantics?

(1) a. Every man kissed some woman.
b. The king of France is not bald.
c. Adam thinks he has understood what frame semantics is about.

Possible approaches

Use an attribute-value language with quantifiers and build
formulas instead of models. [~ Kallmeyer/Osswald/Pogodalla 2016]

Keep frames as basic semantic representations and evaluate
quantification over the domain of frames. [~ Muskens 2013]

Try to retain the idea of minimal model building and consider
frame types as proper entities of the model/universe.
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Frame semantics: extensions

Attribute-value formulas with quantifiers (qAVForm)

Vo, ¢ (¢ € AVDesc)
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Frame semantics: extensions

Attribute-value formulas with quantifiers (qAVForm)

Vo, ¢ (¢ € AVDesc) Vxa, Axa (a € AVForm U gAVForm)

(V,IT,8YEN¢ iff (V,I,8),vE¢ foreveryveV
(V,Z,gye 3¢ iff (V,1,8),vE ¢ forsomeveV
For x ¢ dom(g) (= set of variables for which g is defined):

(V,I,8)EVxa iff (V,I,g8")E a forevery assignment g’ with
dom(g’) = dom(g) U {x} and
g(v) = g'(v) for all v € dom(g)
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Frame semantics: extensions

Attribute-value formulas with quantifiers (qAVForm)

Vo, ¢ (¢ € AVDesc) Vxa, Axa (a € AVForm U gAVForm)

(V,IT,8YEN¢ iff (V,I,8),vE¢ foreveryveV
(V,Z,gye 3¢ iff (V,1,8),vE ¢ forsomeveV
For x ¢ dom(g) (= set of variables for which g is defined):

(V,I,8)EVxa iff (V,I,g8")E a forevery assignment g’ with
dom(g’) = dom(g) U {x} and
g(v) = g'(v) for all v € dom(g)

(V,I,gyErAxa iff (V,I,g)E a for some assignment g’ with ...

Note: V¢ = Vx(x-¢), I¢ = Ax(x-¢) (with x not occurring in @)

R. Osswald & W. Petersen Semantic Modeling with Frames | Part 4 | ESSLLI 2018 | Sofia



Frame semantics: extensions

Examples
(2) Every dog barked.
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Frame semantics: extensions

Examples
(2) Every dog barked.
Vx(x - dog — A(barking A AGENT = x))
corresponding first-order formula: Vx(dog(x) — Je(barking(e) A AGENT(e, x)))

(3) Every man kissed some woman.
Vx(x-man — Ay(y - woman A I(kissing A AGENT = X A THEME =

Ay(y - woman A Vx(x-man — A(kissing A AGENT £ x A THEME =
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Frame semantics: extensions

Examples
(2) Every dog barked.
Vx(x - dog — A(barking A AGENT = x))
corresponding first-order formula: Vx(dog(x) — Je(barking(e) A AGENT(e, x)))

(3) Every man kissed some woman.

A

Vx(x-man — Ay(y - woman A I(kissing A AGENT = X A THEME = y))
Ay(y - woman A Vx(x - man — (kissing A AGENT = x A THEME = y))

kissing man ‘Peter’
AGENT 5 NAME

womWO o)
‘Mary’

\ ary
klss:/ Nme o kissing
k/ssmg o)

woman TREME
THEME O/ rcent
ot
man O
\iohn
N,qME
O ‘Sue’ O ‘Paul’
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Frame semantics: extensions

Examples

(4) Every man walked into some house.
Vx(x-man — 3Az(z- house A I(locomotion A MANNER: walking
A ACTOR 2 X A MOVER = ACTOR
A GOAL = z A PATH:(path A ENDP: region)
A [PATH ENDP, GOAL IN-REGION] : part-of)))
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Frame semantics: extensions

Examples

(4) Every man walked into some house.
Vx(x-man — 3Az(z- house A I(locomotion A MANNER: walking
A ACTOR = X A MOVER = ACTOR
A GOAL =z A PATH:(path A ENDP: region)
A [PATH ENDP, GOAL IN-REGION] : part-of)))

Example model ‘John’ man ‘Peter’
NAME
mar/o o °©
AME
(e} N cf‘o% OQQ,Q"
IS N M\ﬂe‘* O walking
N
locomotion m ath
I

GOAL hou% © ®
locomotion O S O\G>
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%, O walking \5
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ENDP S
e}
path

R. Osswald & W. Petersen Semantic Modeling with Frames | Part 4 | ESSLLI 2018 | Sofia



Frame semantics: extensions

An alternative approach to the syntax-semantics interface:

m elementary trees + frames ~»
elementary trees + underspecified AV formulas with
scope constraints

m unification of frames ~» construction of AV formulas

Example

NP[l = X, MINS =[4]]

N

Det NP*
=

(3 9
every VX(X'—>),
<*[3], 2] <*

Bl

(h <* [ means that expression [ is a subexpression of h.)
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Frame semantics: extensions

AV logic with quantifiers + underspecification (“hole semantics”)
(5) Every dog barked.

S
o L : 3(barking
NP[I=X, MINS=]\\\\ NP =Eb mins = 4] VP A AGENT = )
\\ /%

/\ . N - ‘

Det NPl “~o__, NPre-g) \%
‘every’ N ‘barked’

Vx(x-m— m), ‘
<E Bt ‘dog’ L : dog
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Frame semantics: extensions

AV logic with quantifiers + underspecification (“hole semantics”)
(5) Every dog barked.

S
o L : 3(barking
NP - x s -] NpU-Bmms-i)  yp  NAGENTEE)
\\ /,

/\ . N - ‘

Det NP[*E= \\_? NP -] Vv
‘every’ N ‘barked’

Vx(x-m— m), ‘
<[, @a” ‘dog’ L : dog

~ Vx(x-0—2), b : dog, L : A(barking A AGENT = x), 11 <* b, 21 <* [
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Frame semantics: extensions

AV logic with quantifiers + underspecification (“hole semantics”)
(5) Every dog barked.

S
o L : 3(barking
NP - x s -] NpU-Bmms-i)  yp  NAGENTEE)
\\ /,

/\ . N - ‘

Det NP[*E= \\_? NP -] Vv
‘every’ N ‘barked’

Vx(x-m— m), ‘
<[, @a” ‘dog’ L : dog

~ Vx(x-0—2), b : dog, L : A(barking A AGENT = x), 11 <* b, 21 <* [

~ Vx(x-dog — A(barking A AGENT £ x))
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Frame semantics: extensions

Alternative: Hybrid Logic + underspecification (“hole semantics”)
(6) Every dog barked.

S
o L : A(barking
NP[|=X, MINS=EH\\\\ NP[lz’ MiNs = 1] VP " <AGENT>)
\\ /,

/\ . N - ‘

Det NP{_m “~o, NPy \%
‘every’ N ‘barked’

V(lx.o-m), \
< EECE ‘dog’ L :dog

~ V(x.O1—>[2), b :dog, L :3A(barking A (AGENT)x), 11 <" b,[21<* [

~> V(! x.dog — A(barking A (AGENT)x))
[from Kallmeyer/Osswald/Pogodalla 2016]
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Frame types (sketch)
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Frame types (sketch)

Types as elements of the universe/model

event concrete w w
A A
subtype : i subtype

run anim ~ ‘w'
4 A

inst i inst
AG i AG i
run Q ———————— > O anim oO———»O0

|levent||, ||runl|, etc.: type names (nominals)
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Frame types (sketch)

Types as elements of the universe/model

event concrete w w
A A
subtype : i subtype

run anim ~ ‘w'
4 A

inst i inst
AG i AG i
run Q ———————— > O anim oO———»O0

|levent||, ||runl|, etc.: type names (nominals)

I>@

inst

Types as values of attributes i CTYPE.
D)
Example: collections of elements of type T 4 T
member inst
c-CTYPEZ= T A x member ¢ — xinst T ®
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Frame types (sketch)

Complex frame types
Introduce frame types like ||p: t||

Frame types can have (canonical)
attributes, e.g., |[P:t| - |lP|l = |It]l

n inst ||p:t]| & n-p inst ||t]|

IAG]
subtypé'" -'::Subtype \

4
i

lnst
mst

®

AG
o
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Frame types (sketch)

Complex frame types QG - anim]> 1G]
v 4
:'gubtype\

Introduce frame types like ||p: t|| subtypé"' f
., D
| /
Frame types can have (canonical)

attributes, e.g., [|[P:t]| - |lp|| = [I2]| mst:
©®

AG
o

n inst ||p:t]| & n-p inst ||t]|

Dependent frame types
P Yp JAG- |

inst }

ninst ||p=x|| © n-PEx

(Il = x|| frame type “dependent” on x) <
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Frame types (sketch)

Example event progression

e- PROG =

e

R. Osswald & W. Petersen

’ ’ s
T A e’ segment e — e’ instT ;inst

activity
ACTOR X

PROG

|

subtype

PROG Walking A

MOVER 2 x
ACTOR /|MOVER; I

walking
MOVER X
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Frame types (sketch)

Example event progression - -

subtype

e-PROG = T A e’ segment e — e’ instT éinst

activity 5 __PROG Walking A

ACTOR X MOVER = x
e
walking
PROG
MOVER X ACTOR /|MOVER;

[ progression
Example scalar change ENTITY x

[incremental-change
ENTITY X
stage
INITIAL [ENTITY X
PROG LENGTH [0]
stage
FINAL [ENTITY X
LENGTH

>lesser(, @)
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Frame types (sketch)

Application atelic and telic interpretation of degree achievements

szarad (‘dry’) meg-szarad (‘dry’)
[progression [ bounded-event
ENTITY X ENTITY X
[incremental-change [incremental-change
ENTITY X ENTITY X
stage stage
INIT ENTITY X INIT ENTITY X
PROG MOISTURE PROG MOISTURE
stage stage
FINAL [ENTITY X FINAL [ENTITY X
| MOISTURE [2]|| | MOISTURE [2]||
| lesser([2], [1]) lesser(12), (1))
—stage
FINAL [ENTITY X
| MOISTURE  zero

FINAL : stage A PROG ||[FINAL|| = T = FINAL inst T

R. Osswald & W. Petersen
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