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BACKGROUND AND MOTIVATION

Syntactic complexityeffects have been investigated extensively with regatdit@rehension (e.g., King &
Just, 1991; Gibson, 1998, 2000; Gorddendrick& Johnson, 2001, 200&rodner& Gibson, 2005; Lewis;

& Vasishth 2006; LewisVasishth& VanDyke 2006).

What about syntactic complexity effects irproduction?
Research in the area of sentence production has been quite limited.
¥ Garrett (1982) postulated that planning utterances requires working memory resources.

¥ Several studies of agreement production have demonstrated that planning is subject to processing
tasks (e.g.Hartsuiker& Barkhuysen2006) and have proposed to account for error patterns in terms of

similarity retrieval interference (Badecke& Kuminiak 2007;Badecke®& Lewis, 2007, CUNY), or in
terms ofspreading activation through syntactic representation in working memory (Eberhard Cutting &
Bock, 2005).

MacDonald (1999): Comprehension difbculty associated with more complex structures, such as|
object-extracted relative clausé¥Js), may be reduced fwoduction difpcultyes reBected in frequeng
distributions in corpora.

An alternative story:

¥Processing costs associated with working memory demands arise in both comprehension and
production.

afThe relative complexity of processing object-extrad@sand related constructions can be attribut
to interferencend/or storage costs in both cases.

The goal of the current researchto investigate working memory costsproduction, using two
structure-types: Subject- and Object-extradéutquestionsnd Subject- and Object-extractB@s

EXPERIMENT 1
| Design & Materials

EXPERIMENT 2
| Design & Materials

A novelélicited-productions paradigm (10 participar8,items).
Design 2-way manipulation (Subject-extractes object-extracteavh-questions
Paradigm:

Task: Form a question - about the two entities
participating in the action described by the verb - i
the past / future tense, depending on the cue.
Noun inbold: the agent of the verb.

Noun preceded b§WhichO- has to start the questign.

Press spacebar

Materials: 40 sets of verbs
and noun-pairs (each nounli
equally likely to be the

subject/object of the verb)

Respond!

The productions were
recorded usingMovie
and analyzed using th
Audacity software.

‘Which cat wil the dog chase?

\ Results |

Subject-extracted condition: @ [E ] Which dog [E ] chased [E ] the cat?

@ [E ] Which dog [E ] did [E ] the cat chase?

Pause2 Duration
Fs<2.4ps>.15

Object-extracted condition:

Pause 1 Duration
F1(1,9)=6.93, p<.05;
F2(1,39)=4.86, p<.05

Latency
F1(1,9)=4.71p=.058;
F2(1,39)=9.46, p<.006

—

A novelelicited-productions paradigm (10 participart8,items).
Design 2-way manipulation (Subject-extractes object-extracted relative clausé¥ds)
Paradigm:

Task: Answer a question aboutshort scenario

Each scenario involves three participants: two
from the same category and one frawiifferent

category (e.gtwo dogs and a cat). The bgure
screen 3 describes the scenario: each of the san
category entities has a property (in blue) and the
arrows indicatéwho is doing what to who@

®

Respond!

Press spacebar

Materials: 40 sets
of verbs andoun-
triplets (each noun|
is equally likely to
be the subject/
object of the verh)

4 sec

The productions were
recorded usingMovie
and analyzed using thi
Audacity software.

Results |

Subject-extracted condition: @ [E ] Thedog [E ] that [E ] chased the cat.

Object-extracted condition: @ [E ] Thedog [E ] that [E ] the cat chased.

Latenc
Fs:

Pause2 Duration
F1(1,9)=2.25p=.17;
F2(1,38)=2.11p=.16

Pause 1 Duration
F1(1,9)=1.56p=.24;
F2(1,38)=1.88p=.18

Total Utterance Duration
F1(1,9)=6.93, p<.05;
F2(1,39)=4.86, p<.05

Total Utterance Duration-
SummedPause Duration
F1(1,9)=4.34p=.067;

Individual Subjects Data
Latency
Average effect568 ms
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Total Utterance Duration

F2(1,39)=15.7, p<.001

F1(1,9)=63.7, p<.001;
F2(1,38)=12.7, p<.002

Total Utterance Duration-
SummedPause Duration
F1(1,8)=29.4, p<.002;
F2(1,35)=9.41, p<.005

Individual Subjects Data
Total UtterDur - Pauses
Average effect: 258 ms

SUMMARY AND CONCLUSIONS

Summary:

¥ There are measurable processing costs associated with planning long-distance
dependencies across two types of structures.

¥ The underlying nature of these costs remains an open question.

Conclusions:

A plausible story: In Object-extracted constructions, multiple structural dependencies (subject-verb and verb-
object dependencies) need to be planned more or less simultaneously, whereas in syntactically simpler
cases (like Subject-extracted constructions) only one such dependency needs to be planned at atime. This
type of model suggests that interference may be the underlying cause of difbculty in production (e.g.,
Gordon et a., 2001, 2004; Lewis & Vasishth, 2006)

Possible applications:

¥ Because these two novel tasks appear to elicit very reliable effects (obsenebly isubject on somdependent measures), they ni@yused as

measures of linguistiworking memory in individual-differences paradigms to investigate a variety of research questions. .
¥ There are currently no standardized tests of sentence-level language production that are administered to aphasic patients with debcits at the sentence: i il

language processing. These tasks may be useful in

séddifignitations in production in addition to the standard tests of syntactic complexity in comprehensmn




