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Indirect Anaphora

Peter hielt eine Rede in London.
Er nahm sein Auto/fuhr dorthin tGber Nacht.
Das Auto war kiirzlich Gberholt worden.

Based on Garrod & Sanford (1982):

Keith was giving a lecture in London.

He was taking his car/driving there overnight.
The car had recently been overhauled.

Did Keith go to London by car/train?
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Indirect Anaphora in Cognitive Linguistics/ACT-R

Er fuhr dorthin Uber Nacht.
Das Auto war kiirzlich tberholt worden.

anchor  anaphor
Text fuhr [<— Das Auto
indirect anaphora

VERBNODE1-0 DEF-AUTO
TWM isa verbnode isa entitynode
le LE-FUHR le LE-AUTO
Memory ' LE-FUHR [E-AUTO
isa verb -
g isa commonNoun

word "fuhr word "Auto’
default INSTRUMENT: DEF-CAR

(see also Schwarz 2000)



ACT-R

Intentional
Module
Imaginal Declarative
Module Memory

Production
System

Motor Vision
Module Module

(see http://act-r.psy.cmu.edu/ and Anderson et al. 2004)




ACT-R: Declarative Knowledge

(add -dm
(LE-fuhr
isa verb
word "fuhr"
concept nil

instrument DEF-Auto)

(DEF -Auto

isa EntityNode
le LE-Auto)
(LE-Auto

isa commonNoun
word "Auto"
gender ’neuter)



ACT-R: Procedural Knowledge

(P re-activate-TWMNodela-commonNoun
=goal>

isa goal

state definiteArticleRead
=retrieval>

isa commonNoun

+goal>

isa reactivateTWMNode
+retrieval>

isa EntityNode

le =retrieval



ACT-R: Visual and Motor Processes

800 Visicon

Loc att Kind value Color ]

(489 306) T TEXT "peter” BLACK VISUAL-LOCATIONO
(531 306) T TEXT "hielt" BLACK VISUAL-LOCATIONL
(569 306) NIL TEXT “eine" BLACK VISUAL-LOCATIONZ
(604 306) NIL  TEXT "rede" BLACK VISUAL-LOCATION3
(632 306) NIL TEXT “in" BLACK VISUAL-LOCATIONG
(667 306) NIL  TEXT "london” BLACK VISUAL-LOCATIONS
(692 306) NIL TEXT . BLACK VISUAL-LOCATIONG



ACT-R: Visual and Motor Processes
(P detect-end-of-line

=goal>
isa
- state
- state
- state

goal

waiting
answered
screen-updated

?visual-location>

state
?manual >
state
=goal>
state
+manual >
isa
hand
finger

error

free

waiting

punch
right
thumb



Activation

Parameter :esct :bll 0.5 :mas 3 :rt-1:0l5:ga 1
‘retrieval-activation 1 :visual-activation 1 :imaginal-activation 1

Basis-Aktivierung (set-all-base-levels 500 -5000)



Activation: Direct Anaphora

Peter hielt eine Rede in London. Er nahm sein Auto dorthin iiber Nacht. Das Auto war kiirzlich iiberholt worden.

N
7 o - Wz z x = o :4 = o L
- 8o g 208 EESBE § 0% 5 3
g 3 I g - s 2 3 4
o | s & 3 3 O T 1 3 8
- z 2 « u 2 2
ERAN ¢ g
o ]
DEF-AUTO N
ENO-0-PETER [
S EN1-0-REDE [ [N N~
2  © —{EN2-0-LONDON \ L [Ny
g |
-] EN4-0-NACHT |
<+ ‘ | N o
\\\ N A
| S B g e
~ 4
e S S
\\
— |
o — ]

-02 02 06 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 7.0

Model time (sec)



Activation: Direct vs. Indirect Anaphora

Peter hielt eine Rede in London. Er nahm sein Auto dorthin iiber Nacht. Das Auto war kiirzlich iiberholt worden.
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Activation: Decay

Activation

Activation

4

4

Peter hielt eine Rede in London. Er nahm sein Auto dorthin iiber Nacht. Das Auto war kiirzlich iiberholt worden.
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Peter hielt eine Rede in London. Er nahm sein Auto dorthin iiber Nacht. Das Auto war kiirzlich iiberholt worden.
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Activation: Co-Reference

Activation

12

10

Jan machte Urlaub am Meer. Er kaufte eine Badehose. Das Geld sah wirklich wertvoll aus.
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Why Cognitive Modeling?

v

"self-fulfilling prophecy” (anonymous psychologist)

v

checks completeness of theory
enforces theoretical precision

v

v

application of theory to a larger number of items



Conclusion and Outlook

v

ACT-R can principally be used to model indirect anaphora

Instantiate defaults

v

v

Fine-grained, complete representation and activation of
knowledge

Multi-level activation spreading
Compare model reading times to valid experiment(s)
Fine-grained behavioural data

v

v

v
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