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@ Concept composition
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Barsalou (1992) Frames, Concepts, and Conceptual Fields
@ Frames provide the fundamental representation of knowledge

in

human cognition.

@ At their core, frames contain attribute-value sets
@ Frames further contain a variety of relations.

@ Structural invariants in a frame capture relations in the world
that tend to be relatively constant between attributes.

@ Constraints capture systematic patterns of variability between
attribute values.
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Example: vacation frame with constraints (Barsalou 1992)
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unlimited recursion in frames

Self-similarity in Barsalou’s frames (attributes are frames):

ey P

Recursion in classical feature structure theories:

= =
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frames as generalized typed feature structures

Typed feature structures (Carpenter
1992)

Typed feature structures
are connected directed graphs with

@ one central node

@ nodes labeled with types
@ arcs labeled with attributes
o

no node with two outgoing arcs with
the same label

and such that each node can be
reached from the central node via
directed arcs.
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frames as generalized typed feature structures

Frames (Petersen 2007)

@ Frames

2 are connected directed graphs with
(o)
5\;{0 @ one central node
q nodes labeled with types

%]
I:l - @ arcs labeled with attributes
%]

no node with two outgoing arcs with
the same label

TRUNK
|:|—> I:l Y Open argument nodes are marked as

4
e T&p rectangular nodes.
Frames relate to unrooted feature

structures.
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type signatures and constraints
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object color shape
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apple red green blue roundangular
SHAPE: round

redundancy in attribute and type labeling
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type signatures and constraints
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SHAPE: round

redundancy in attribute and type labeling
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attributes in frames

Barsalou, 1992

“I define an attribute as a concept that describes an aspect of at
least some category member.”
“Values are subordinate concepts of an attribute.”

Guarino, 1992: Concepts, attributes and arbitrary relations

“We define attributes as concepts having an associate relational
interpretation, allowing them to act as conceptual components as
well as concepts on their own.”
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interpretation of functional concepts

denotational interpretation
A functional concept denotes a set of entities:

§:R =24

d(mother) = {m | m is the mother of someone}

A functional concept has also a relational interpretation:
0:R— UXU

o(mother) = {(p, m) | m is the mother of p}

Any value of an relationally interpreted functional concept is also an instance of
the denotation of that concept.

If (p,m) € o(mother), then m € é(mother).
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interpretation of functional concepts

denotational interpretation
A functional concept denotes a set of entities:
§:R—24
d(mother) = {m | m is the mother of someone}
relational interpretation
A functional concept has also a relational interpretation:
0:R— uxu

o(mother) = {(p, m) | m is the mother of p}

Any value of an relationally interpreted functional concept is also an instance of
the denotation of that concept.

If (p, M) € o(mother), then m € §(mother).
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interpretation of functional concepts

denotational interpretation
A functional concept denotes a set of entities:

§:R— 2
d(mother) = {m | m is the mother of someone}

relational interpretation

A functional concept has also a relational interpretation:
0:R— uxu
o(mother) = {(p, m) | m is the mother of p}

consistency postulate (Guarino, 1992)

Any value of an relationally interpreted functional concept is also an instance of
the denotation of that concept.

If (p, m) € o(mother), then m € §(mother).
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attributes in frames

thesis:

Attributes in frames are relationally interpreted functional
concepts!

@ attributes are not frames themselves
@ attributes are unstructured

@ the possible values of an attribute are subconcepts of the
denotationally interpreted functional concept

T Cooor
/’\ 00\10\1
object color shape
COLOR: color
SHAPElzshape S~4Pg
apple red green blue roundangular @

SHAPE: round
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attributes in frames

thesis:

Attributes in frames are relationally interpreted functional
concepts!

Frames decompose concepts into relationally interpreted
functional concepts!

The distinction between the attribute set and the type set is
artificial. The attribute set should be a subset of the type set:
ATTR C TYPE.

Wiebke Petersen formal frame theory
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attributes in frames

thesis:

Attributes in frames are relationally interpreted functional
concepts!

consequence (1):

Frames decompose concepts into relationally interpreted
functional concepts!

The distinction between the attribute set and the type set is
artificial. The attribute set should be a subset of the type set:
ATTR C TYPE.
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attributes in frames

thesis:

Attributes in frames are relationally interpreted functional
concepts!

consequence (1):

Frames decompose concepts into relationally interpreted
functional concepts!

consequence (2):

The distinction between the attribute set and the type set is
artificial. The attribute set should be a subset of the type set:
ATTR C TYPE.
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type signature

T
object color shape
COLOR

SHAPE

apple red green blue roundangular

SHAPE: round

Barsalou, 1992: Frames, Concepts, and Conceptual Fields

“I define an attribute as a concept that describes an aspect of at least some
category member.”
“Values are subordinate concepts of an attribute.”
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attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!

Space of attributes
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attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!

O =0
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attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!

<

Wiebke Petersen formal frame theory



Frames attributes composition
0000 000000e0 [ee]e}

attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!

F1 O .
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attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!
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attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!
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attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!

F1:t5 F3:t1
F2: t7\ / F4 t1
‘ 16 I
15 7

Wiebke Petersen formal frame theory



Frames attributes composition
0000 0000000 e [ee]e}

attributes in frames

alternative thesis:
Types are definable by the range and domain of attributes!

= TYPE = U NA
ACATTR

Wiebke Petersen formal frame theory



Frames
0000

OF
FC LRC —

attributes composition
00000000 @00

RC: name OF sibling

[ ]

A
N s
% &
9 e
name sibling
AYAX. X = NAME(Y) AY AX. MOTHER(X) = MOTHER(Y)

Wiebke Petersen

formal frame theory



Frames attributes composition
0000 00000000 (o] Je}

FC O|_|FRC — RC: name OF sibling

AL

[ i —>
(e,(e,1)) (e,(e,1)) (e,(e,1))
Ay A x! = f(y’) C&lF)\y’Ax’. S(x’,y’") = Ay’ Ax. x = f(eu. S(u,y’))

FC o(eo RC)
(e,(e,t)) o (((e,1),e) o (e, (e,1))) — (e, (e,1)) o (e, &) > (e, (&, 1))
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FC O|_|FRC — RC: name OF sibling

/o
e o =

(e,(e,1)) (e.e) (e,(e,1))

Ay A x! = f(y’) C&lF)\y’Ax’. S(x’,y’") = Ay’ Ax. x = f(eu. S(u,y’))
FC o(e0 RC)
(e,(e,t)) o (((e,1),e) o (e, (e,1))) — (e, (e,1)) o (e, &) > (e, (&, 1))
g €0 RC: Ay’ (AQ. eu. Q(U)(Ax. S(x’,y"))) —p Ay/(eu. Ax'. S(x/,y’)(u)) —p
Ay’. eu. S(u,y’)
O FC o(eo RC): (AyAx. x = f(y)) o (Ay’.eu. S(u,y’)) — Ay/(AyAx.x =
f(y)( )) —5 AY/Ax. x =f(eu. S(u,y’))
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FC O|_|FRC — RC: name OF sibling

/o
e—I o =

(e, (e,1)) (e.e) (e, (e,1))

Ay A x! = f(y’) c&lF)\y’)\x’. S(x’,y’") = Ay’ Ax. x = f(eu. S(u,y’))
FC o(eo RC)
(e,(e,t)) o (((e,1),e) o (e, (e,1))) — (e, (e,1)) o (e, &) > (e, (&, 1))
g €0 RC: Ay’ (AQ. eu. Q(U)(Ax. S(x’,y"))) —p Ay/(eu. Ax'. S(x/,y’)(u)) —p
Ay’. eu. S(u,y’)
9 FC o(go RC): (AyAx. x = f(y)) o (Ay’.eu. S(u,y’)) — AY/(AyAx. x =
f(y)(eu. S(u,y"))) —s Ay'Ax. x =f(eu. S(u,y’))
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Outlook

@ Linguistics: Frames, concept types and type shifts: the case
of associative anaphora (Alexander Ziem)

@ History of medicine: Evolution of Theories and Concepts
(Heiner Fangerau)

@ Philosophy: Grounded cognition: sensorimotor values in
frames (Gottfried Vosgerau)
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