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The Representation of Verbs: Evidence from Syntactic
Priming in Language Production
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We report five experiments that investigate syntactic priming (Bock, 1986b) using a written
completion task. Experiments 1 and 2 showed that priming occurs if the prime and target contain
different verbs, but that stronger priming occurs if the verb is repeated. Experiment 1 also showed that
priming occurs even if the detailed structure of prime and target differ. Experiments 3, 4, and 5 found
that priming was unaffected by whether tense, aspect, or number of the verb stayed the same or
differed between prime and target. We argue that these results provide evidence about the represen-
tation of syntactic information within the lemma stratum. We use these results to extend the model
proposed by Roelofs (1992, 1993). In particular, we argue that combinatorial information is phrasal
in nature, is associated with the verb’s lemma rather than a particular form of the verb, and is shared
between different lemmas.o 1998 Academic Press

In this paper, we are concerned with the989) argued that lexical entries include a
representation of the syntactic informatiodemma stratumencoding syntactic information,
which underlies the ability to combine lexicaland aword-form stratumencoding morpholog-
entries to form complex structures in languagéeal and phonological information. (Note that
production. There is substantial evidence thabey assume that the lemma stratum does nc
semantic and syntactic properties of lexical erinclude semantic information, in contrast to
tries are accessed separately from phonologiddémpen & Huijbers, 1983.) Below, we describe
and morphological properties during languagé model of the lemma stratum and present five
production. This evidence includes tip-of-the€Xxperiments that use syntactic priming (Bock,
tongue phenomena (Brown & McNeill, 1966;1986b) to test this model.

Meyer & Bock, 1992; Vigliocco, Antonini, &
Garrett, 1997), word-order preferences (BockSYntactic Information in the Production
1986a), speech errors (Dell, 1986; Fromkin, Lexicon

1971; Garrett, 1975, 1980), aphasic language Current linguistic theories assume that lexical
production (Butterworth, 1989), and pictureentries incorporate syntactic information (e.g.,
naming (Levelt et al., 1991; Schriefers, MeyerChomsky, 1981; Pollard & Sag, 1994). In Levelt
& Levelt, 1990). In light of this evidence, Lev- et al.’s (in press) terms, such information is storec
elt, Roelofs, and Meyer (in press; cf. Leveltat the lemma stratum. We identify three types of
information which must be represented: (major)

The order of authorship is arbitrary. We thank Stuartategory information, featural information, and

Boutell, Mike Burton, Andrew Stewart, and three anonyambinatorialinformation. Category information

mous reviewers and acknowledge Louise McMorris, Emily

Mcintosh, Ruth McNicol, and Nicola Meechan in assistingenCOdes the syntactic category of a word (e.g.

with experiments. The research was supported by BritisROUN, Vverb, adjective). Featural information is
Academy Postdoctoral Fellowships (awarded to M.P an@oncerned with, for example, the number, person
H.B.), an EPSRC Research Studentship (awarded to H.Btgnse, and aspect of an instantiation of a verb (anc

and ESRC research grant no. R000237418. e.g., the gender, case, and number of an instanti
Address reprint requests to Martin Pickering, Human Com-.

munication Research Centre, Department of Psychology, Urﬁ'—On of a noun)' For instanceatsis associated

versity of Glasgow, Florentine House, 53 Hillhead StreetWith fe_atures which s_pecify it as present_ tense
Glasgow G12 8QF, UK. E-mail: martin@psy.gla.ac.uk. perfective aspect, third person, and singular

633 0749-596X/98 $25.00
Copyright © 1998 by Academic Press
All rights of reproduction in any form reserved.



634 PICKERING AND BRANIGAN

These features must be specified at the lemncd Miozzo & Caramazza, 1997). In Roelofs’
stratum in order for the appropriate (morphologimodel, each gender is represented by a singl
cally inflected) word-form to be subsequently acnode. The lemméondis masculine and hence
cessed and retrieved. Combinatorial informatiotinks to the masculine node; the lemrdeer is
specifies the way in which a word can combin@euter and hence links to the neuter node.
with other linguistic units to form possible expres- We now propose an extension of Roelofs’
sions of the language. A verb (e.ga) can com- (1992, 1993) model of the lemma stratum to in-
bine with arguments (e.ghe men, the fogdhat corporate syntactic aspects of verb representatic
correspond to the participants in the action dgsee Fig. 1). We assume a network of lemme
noted by the verb. Most linguistic theories assumeodes corresponding roughly to the base form of :
that a verb’s representation specifies the types wbrd (e.g., fordog or ea)) connected via labeled
argument phrase with which it can combine (itdinks to nodes that represent the words’ syntactic
subcategorization framjeand the semantic role properties. Roelofs’ model included category anc
which each phrase plays in the action denoted lgender nodes. We extend this to include node
the verb (itsthematic grid (e.g., Jackendoff, representing other features and nodes representil
1990). Some linguistic theories further assumeombinatorial information.
that in addition to subcategorization frames spec- Roelofs (1992) assumed a single node fol
ifying possible argument phrases, the lexicon coreach category (e.g., noun) or feature (e.g., mas
tains combinatorial information about non-argueuline). Hence, the lemmas corresponding tc
ment phrases (e.glast night in John ate his different words of the same category or sharing
dinner last night (e.g., Pollard & Sag, 1987). a feature are linked to the same category o
Roelofs (1992, 1993) developed a detaileteature node. We assume that, in sentence pre
network model of the representation of nounduction, whenever the lemnndis activated,
and verbs in production which included soméhe noun node and the masculine node are als
syntactic information (see also Jescheniak &ctivated, becauskond is a masculine noun.
Levelt, 1994; Levelt et al., in press; Schriefer®Ve assume that the links between the lemm:
et al.,, 1990). In Roelofs’ model, the lemmanode and the category and feature nodes are al:
stratum contains lemma nodes (one for eadctivated; but for simplicity, our discussion will
lexical concept) which are connected to nodes &k in terms of node activation. Similarly, when-
both the conceptual stratum (where messageser the lemmaive is activated in Fig. 1, the
are generated) and the word-form straturaerb node is activated. We say that these node
(where morphology and phonology are speciareinherently activatedvhenever the lemma is
fied). For example, in Dutch the lemnfond activated.
(*dog”) is linked to the concept DOG at the Not all nodes are inherently activated. The
conceptual stratum and the word-forrhend lemmagiveis linked to both the past tense node
(singular) anchonden(plural) at the word-form and the present tense node. When the vgarek
stratum. The lemma stratum also contains sytis used, the past tense node is activated alon
tactic property nodes, which are connected taith the lemmagive. But when the wordjives
the lemma nodes via labeled links, such as used, the present tense node is activated ir
SYNTACTIC_CATEGORY. In Roelofs’ model stead. The same holds for the aspect nodes atr
of noun representation, each syntactic categotiife number nodes. (Similarly, the lemrhand
is represented by a single node. Thusndand  will be linked to both a singular node and a
dier (*animal”) are both linked to the N node. plural node; and only one of these will be acti-
Syntactic gender information is also representechted along witthond) Figure 1 shows that all
at the lemma stratum. This assumption is supf these feature nodes are linked to the vert
ported by Vigliocco et al.’s (1997) finding thatlemmas.
Italian speakers can be aware of syntactic gen- We also assume the existence of combinato
der while in a tip-of-the-tongue state (see alsdal nodes, which are activated when a verb is
Badecker, Miozzo, & Zanuttini, 1995; thoughused in a particular construction. For instance
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COMBINATION, COMBINATION
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FIG. 1. A partial model of the representation of syntactic information associated with verbs in the production
lexicon. The labels T, A, and N refer to tense, aspect, and number, respectively.

the verbgiveis used in (at least) two differentinformation is represented as a property of &
constructions: with two noun phrases, agiive verb lemma, not as a property of a particular
the dog a bonepr with a noun phrase and ainstantiation of a verb.

prepositional phrase, as give a bone to the , o

dog. We call these thelouble objec{DO) and Syntactic Priming

prepositional objec{PO) constructions respec- We suggest that this model can be investi-
tively. For now, we make the following assump-gated using syntactic priming (Bock, 1986b).
tions: Using the verlgive in the DO construc- This paradigm is based on the finding that lan-
tion involves activating th&lP,NPnode; using guage users have a tendency to repeat syntact
it in the PO construction involves activating thestructure. Studies of corpora have reported ten
NP,PPnode. (Note that the connection betweedencies toward repetition in natural dialogue at
the lemma node and the combinatorial node®many levels (Estival, 1985; Giles & Powesland,
might be mediated by nodes specifying gramt975; Schenkein, 1980; Tannen, 1989; Weine
matical functions like subject and direct objec& Labov, 1983). Syntactic repetition may have
[e.g., Levelt, 1989; cf. Garrett, 1975].) In keepmany causes (e.g., lexical priming or discourse
ing with the discussion above, we leave it operegister). However, Bock (Bock, 1986b, 1989;
whether the combinatorial nodes encafieeds Bock & Loebell, 1990; Bock, Loebell & Morey,
subcategorisation frames or its overall combi1992; cf. Branigan, Pickering, Liversedge, Stew-
natorial potential (i.e., with respect to both arart, & Urbach, 1995; Potter & Lombardi, 1998)
gument and non-argument phrases) (see Geound experimental evidence that it may some:
eral Discussion). Finally, we assume that all ofimes arise from the repetition of processes re
the category, feature, and combinatorial nodesponsible for building syntactic structure during
link directly to, and only to, the lemma nodeslanguage production. She termed thisitactic
This means, for example, that combinatorigbriming. Under the guise of a memory test,
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Bock (1986b) presented participants with PQGpeaker produceghe man gives the dog a bone,
priming sentences like (4a) and DO priminghe wordgivesinvolves activation of the lemma
sentences like (4b): give, the feature nodes for third person, singu-
lar, present tense, and so on, and the combin:
4a. The rock star sold some cocaine to an undercover torial node NP,NP. Activation of these nodes
4p. ?I'gheeml;ock star sold an undercover agent some (and the links between them) grad_ually decays
cocaine. but does not disappear immediately. These
nodes are therefore at an advantage in the prc
After repeating one of these sentences, the pajuction of a subsequent sentence. Thus if th
ticipants saw a picture which could be describegpeaker subsequently wishes to convey the me:
using either a PO or a DO construction. Fosage that a woman gives a present to a boy, th
example, the picture might show a girl handingombinatorial nodeNP,NP (and the link be-
a paintbrush to a man. The prime was not séween it and thgive lemma node) will be more
mantically related to the target picture, and thighly activated than normal, and hence that
prime and target did not form a connected discombinatorial frame is more likely to be se-
course. The form of the priming sentence aftected. Therefore the speaker is more likely thar
fected the form of the description. Participantgormal to produce a sentence with a DO struc.
tended to produce a PO form likhe girl ture like A woman gives a boy a present.
handed a paintbrush to the maafter a PO  According to the model in Fig. 1, the combi-
prime, and a DO form liké'he girl handed the natorial nodesNP,NP and NP,PP are directly
man a paintbrushafter a DO prime. Bock linked to the lemmagive, which is unspecified
(1986b) also found priming effects with activefor features like tense, aspect, or number
and passive sentences. Therefore we predict that syntactic priming will
Bock (1989) found priming for PO sentencesccur between two instances of a verb, regard
even when prime and target involved differentess of whether the instances involve different
prepositionsThe secretary baked a cake for hefeatures, and, moreover, that the magnitude o
bosswas as effective ahe secretary took a priming will not vary.
cake to her bosm eliciting The girl handed the  Additionally, the combinatorial nodes are
paintbrush to the marBock and Loebell (1990) shared between different lemmas (egjve and
found that sentences containing locative prepgend. Hence we predict some priming between
sitional phrases (e.gThe wealthy widow drove verbs: Prior activation of a combinatorial node
her Mercedes to the churgbrimed PO descrip- (e.g.,NP,PB, together with a lemma node (e.g.,
tions when the prepositional phrase was not give), should affect its likelihood of being acti-
locative (e.g., 4a). Additionally, sentences cornvated in combination with any other lemma node
taining a locativeby-phrase likeThe foreigner linked to it. However, we also predict that priming
was loitering by the broken traffic lighgrimed between verbs will be weaker than priming be-
passive descriptions involving an agentivg  tween two instances of the same verb. This i
phrase. Furthermore&usan brought a book to because the use of a particular verb as part of
studydid not primeThe girl gave a brush to the given structure will activate the verb node, the
man, despite their prosodic similarities. Takerrelevant combinatorial node, and the link betweer
together, these results suggest that syntactleem. If the same verb is used again, then residuc
priming cannot be explained by lexical, the-activation of both the combinatorial node and the
matic, or metrical correspondences betwedmk will favor selection of the same combinatorial
prime and target. node. But if a different verb linked to the same
We hypothesise that syntactic priming can beombinatorial node is used instead, only the resid
explained in terms of activation at the lemmaial activation of the combinatorial node can be the
stratum. We assume that production of a wordause of priming.
involves activation of the associated nodes at To summarize, this model predicts strong
the lemma stratum. For example, when g@riming when the same verb appears in consec
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utive sentences. Varying the verb betweestruction, where the postverbal noun phrase i
prime and target should reduce but not eliminatihe patient of the verb (e.gThe racing driver
the priming effect. Varying the form of a par-showed/gave the torn overall to the team man:
ticular verb should not affect priming. We nowager). In contrast, the postverbal noun phrase ir
report five syntactic priming experiments tha{lb and d) is a plausible beneficiary but an
tested these predictions using a written complémplausible patient. Participants should there-
tion task. Experiment 1 contrasted conditions ifiore be likely to complete these fragments using
which prime and target used the same verb witthe DO construction, where the postverbal nour
conditions in which the verb varied. Experimenphrase is the beneficiary of the verb (eTfhe

2 concentrated on cases where the verb variedcing driver showed/gave the helpful mechanic
and used two prime fragments. Experiments 3he damaged tyje

4, and 5 varied features of a verb: tense in We manipulated the verb in the prime frag-
Experiment 3, aspect in Experiment 4, and nunments, so that in (1a and b), it was the same a

ber in Experiment 5. the verb in the target fragment, butin (1c and d),
it differed. The experimental items employed
EXPERIMENT 1 nine verbs (see Appendix). Previous experi-

ments showed that participants were likely to
produce both PO and DO completions for these
Thirty-six participants from the University of verbs, without producing a high proportion of
Glasgow community were paid to participate. other constructions.
The experimental items were placed into four
ltems lists, each comprising eight items from each
We constructed 32 sets of items. Each contondition, such that one version of each item
prised two sentence fragments (see Appendi@ppeared in each list. In addition, we con-
structed 160 filler fragments. Out of these, 112
1b. The racing driver showed the helpful mechanic . . . were noun phrases of .Varymg types (including
1c. The racing driver gave the torn overal. some containing verbs in embedded clauses), 2
1d. The racing driver gave the helpful mechani. were noun phrases followed by a verb, and 2
were noun phrases followed by a verb and ¢
noun phrase. None of the filler fragments con-
The first fragment (1a—d) was the prime; théained a verb which could be completed with a
second fragment (2) was the target. Every frag?O or DO construction. Some verbs appeared ii
ment contained a subject noun phrase followeahore than one filler fragment.
by a verb that could appear with the PO or the We constructed 36 thirteen-page booklets o
DO construction. The prime fragment also con224 fragments, consisting of 64 experimental
tained a postverbal noun phrase, comprising feagments (i.e., 32 items), together with the 16G
determiner followed by a noun, a noun comfdiller fragments. Each page (except the las
pound, or an adjective and a noun. This phraggage) contained 18 fragments. The order o
always had the same syntactic structure acroBagments was individually randomized for
conditions within an item set. each booklet, with the constraint that at leas
Hence every prime fragment could be comfour filler fragments intervened between exper-
pleted as either a PO or a DO constructiorimental items (except at the end of booklets,
However, we manipulated the postverbal nouwhere occasionally items were more closely
phrase in the prime fragment to induce PO ospaced).
DO completions. In (1a and c), the postverbal Instructions on the front page of the booklet
noun phrase is a plausible patient but an implaexplained that we were interested in seeing wha
sible beneficiary for the action denoted by theorts of sentences people produce, and that pa
verb. Participants should therefore be likely tdicipants should complete the fragments in any
complete these fragments using the PO comvay that they liked, ensuring they produced a

Participants

la. The racing driver showed the torn oveéral.

2. The patient showe. . .
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grammatical sentence. The instructions stress€gésign and Data Analysis

completing each fragment as quickly as possi- -
ble, with the first completion that came to mind. Every _part|_0|pant completed 32_ t?rget frag
- - ._ments, eight in each of the four priming condi-
Participants were told to fill in the booklet in . : L
. : tions defined by the combination of the Verb
order, without leaving out any fragments.

factor (same vs different verb, in prime and
Procedure target fragments) and the Prime Completion

Participants were each given a booklet t(f)actor (PO prime completion vs DO prime com-

complete, and were told to hand it back to the letion). Every exp_e_rlmental _|tem was pre
. L Sented to all 36 participants, with 9 participants

experimenter when they were finished. The ex-~ . ) )

Seeing any one version of an item.

perimenter answered any questions that the . .
- : Our dependent variables were the proportion:

participants had. The experiment took about .

30 min of PO and DO target responses following PO

prime completions, and the proportions of PO
Scoring and DO target responses following DO prime

For each experimental fragment, the first le completions. In other words, we computed the
P 9 ' conditional probabilities of PO target comple-

ible response made by the participant w. . : : ]
scored as a PO, a DO, or Other. Prime comp?ésl-ons following PO prime completions, DO tar

tions were scored as POs if the completiorc'?et completions following PO prime comple-

: - . tions, and so on. For example, we divided the
contained a beneficiary noun phrase which was

the object of the prepositicdio and as DOs if the _otal numbe_r of PO target completions follow-
. : . ing a PO prime completion by the sum of PO,
completion contained a patient (or theme) noup

phrase. To be scored as either a PO or a D O a_nd Other target gompletlons following a
. . . O prime. By calculating the dependent vari-
completion, the verb provided in the fragmen . -
ables in this way, we allowed for the possibility
could not form part of a phrasal verb (e.ghe

architect handed the latest plan over to th that different prime completions might differen-

X . ) Gtllally affect the combined proportion of PO and
builder). All other prime completions were : .

: DO target completions. We did not compare
scored as Others. Note that scoring was base
. ; ; absolute numbers of PO and DO target comple
on participants’ actual completions. For exam-. -
. L ) . tions, because participants could complete th

ple, if a participant completed a DO-inducing_ . : )
prime fragments in any way that they wished,

E:;Thee:rag\r/getr;teabsagyiho t(()er.lge.r' r::l?snl;zlr?);“:ﬁg and so the total number of completions follow-
9 ing each type of prime might not have been the

completion was scored as a PO.
. ... same.
Target completions were scored as POs if the "
) . . . For each condition, we computed the relevan
verb provided in the fragment was immediatel . -
roportions by dividing the number of target

followed by a noun phrase which acted as th(iompletions in the PO and DO categories by the

DE:I::et gre t?nenrir;e ?/\?i?h;hs\r/]hi% thperng?tt'ﬁggt‘otal number of target completions in that con-
P € beg 9 L dition. These proportions were calculated for
beneficiary. Target completions were scored a5 ch particinant and for each item. Target Com
DOs if the verb was immediately followed by a P P - arg

noun phrase which acted as the beneficiary ar?cljenon .(PO target complepon vs DO target
: c?mpletmn) therefore constituted an additional

e )
factor. Analyses of variance were performed or

(or the”_‘e)- To be scored in elther_category, fhese data, with separate analyses treating pa
completion had to have a grammatical alternah-Cipants and items as random effects

tive in the other category, where the order of the
patient and beneficiary was reversed. Additio'}iesults
ally, the verb provided in the fragment could no

form part of a phrasal verb. All other target Application of the scoring criteria yielded
completions were scored as Others. 1042 trials where the prime fragment was com-
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TABLE 1 ing DO prime completions than following PO
Experiment 1 Results prime completions. Both of these hypothese:
were supported (alps < .01).
Target The analyses of variance also revealed e
o completion three-way interaction of Prime Completion,
rnme .

. Target Completion, and Verlt((1,35)= 5.65,

Verb type completion PO PO b < .05,MS, = .052;F,(1,31)= 7.62,p < .01,
Same PO 47 2o MS§, = .024). Table 1 shows that the interaction
DO .29 .38 between Prime Completion and Target Comple
Different PO 40 25 tion was more marked when prime and targe
Do 35 29 contained the same verb than when they con

tained different verbs.

In order to explore this effect further, we
conducted two-way analyses of variance seps
pleted as either a PO or as a DO (90% of allately for the two levels of the Verb factor.
responses). Twenty-four percent of these weMyhen prime and target contained the same vert
completed as same verb-PO primes, 26% dlsere was a strong preference for producing
same verb-DO primes, 23% as different verb-P@rget completions of the same type as prime
primes, and 27% as different verb-DO primescompletionsF;(1,35)= 23.49,p < .01,MS, =
In these 1042 trials, participants produced 39@45;F,(1,31) = 40.84,p < .01,MS, = .030).
(37%) PO completions, 303 (29%) DO compleWhen the verb varied, this preference was un
tions, and 349 (34%) Other completions for theeliable on the participants’ analysi&,(1,35)
target fragment. The combined proportion of= 1.57,p < .22,MS, = .044;F,(1,31) = 6.13,
PO and DO target completions was comparabfe < .05, MS, = .041).
in each condition: 69% following same verb-PO Finally, the main analyses revealed a wealk
primes, 68% following same verb-DO primestendency for participants to produce more PC
67% following different verb-PO primes, andthan DO target completions, significant by par-
63% following different verb-DO primes. ticipants only F;(1,35)= 4.39,p < .05,MS, =
Hence the priming manipulation did not affect15; F,(1,31)= 2.98,p < .10,MS, = .19). No
the combined proportion of PO and DO targebther effects approached significance.
completions (alFs < 2). However, it did affect ~ We also investigated whether priming oc-
the relative proportions of these two types o€urred when the prime and target completions
completion, as we discuss below. Table 1 showdiffered in detailed syntactic structure. To do
the proportions of PO and DO responses in thihis, we rescored the PO and DO target re-
four experimental conditions. Three-way analsponses as follows. For responses where th
yses of variance revealed an interaction gfrime and target completions were of the same
Prime Completion and Target Completiortype, we examined only responses where th
(F,(1,35) = 22.74,p < .01, MS, = .037; constituent structure of at least one of the post
F,(1,31) = 27.70,p < .01, MS, = .047). An verbal noun phrases differed between prime an
examination of Table 1 shows that participantg&arget completions. For example, we would in-
produced more target completions that were aflude the prime-target paifhe racing driver
the same type (PO or DO) as the prime conmshowed the torn overall to the managerdThe
pletions than target completions that were of thpatient showed his spots to the doctbecause
alternative type to the prime completions. the torn overalland his spotsdiffer in constit-

We employed simple effects to test the hyuent structure. For responses where the prim
potheses that participants would produce mowrnd the target completions were of different
PO target completions following PO primetypes, we converted the target response to it
completions than following DO prime comple-alternative form (e.g., convertinghe patient
tions, and more DO target completions followshowed the doctor his spot® The patient

Note.PO, prepositional object; DO, double object.
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showed his spots to the doctaand then em- effect when the verb differed was significantly
ployed the same criterion. We made standamduced and was in fact unreliable on the par
syntactic assumptions, for example distinguisticipants’ analysis. This contrasts with previous
ing between adjective—noun sequences amdsearch which found reliable priming between
noun—noun compounds, but treating possessivesntences in which the verb was very unlikely to
and determiners as a single category. This prbrave been repeated (e.g., Bock, 1986b). In orde
cedure excluded a further 110 responses (10.6% be confident that our technique was sensitive
of target completions following PO and DOto priming when the verb was not repeated, we
prime completions). Note that this procedureonducted a second experiment in which the
does not exclude any cases where participartsrget was preceded by the potentially stronge
substantially repeated words between prime armbntext of two primes.

target without exact structure repetition (see
Experiment 3). Analyses conducted on the re-

scored data prO(_iuced an identical pattern (Igarticipants
results to the main analyses.

EXPERIMENT 2

Sixty-four participants from the University of
Discussion Glasgow community were paid to participate.

These results demonstrate that the structu(g@ s
of participants’ target completions was affecte
by the structure of their immediately preceding We constructed 12 sets of items. Each com
completions. Participants produced 11.7% morrised three sentence fragments (see Appendix
PO target completions following PO prime 35 The pub offered a free hree .
completions than following DO prime comple- 3b. The pub offered the loyal custorser. .
tions, _and 9'8% more DO t_arget completions 4a. The American penpal mailed a scenic postcard . . .
_followmg D_O prime Cor_nplet|0n$ than follow- 45 The American penpal mailed the Greek woman . . .
ing PO prime completions. This tendency to 5. The injured climber show ..
repeat structure between sentences was greater
when both sentences contained the same vefbagments (3a—b) and (4a—b) were the primes
than when the verb differed. When the senfragment (5) was the target. Each fragment con
tences contained the same verb, participantsined a subject noun phrase followed by a vert
produced 17.2% more target completions thahat could appear in either the PO or the DO
were of the same type as the prime completioronstruction and a postverbal noun phrase. Wi
than target completions that were of the altemanipulated this noun phrase to favor the PC
native type to the prime completions. Thisconstruction in (3a) and (4a) and the DO con-
dropped to 4.4% when the sentences containsttuction in (3b) and (4b), just as in Experiment
different verbs. The findings remained similail. Each of the three fragments in an item con-
when we excluded trials on which the prime andained a different verb.
target completions had identical constituent The experiment had two conditions: Either
structures. both of the primes in an item favored a PO
We argue that these results provide evidenammpletion [as in (3a) and (4a)] or both favored
for syntactic priming during written languagea DO completion [as in (3b) and (4b)]. The
production in the context of a sentence-compldétems were placed into two lists, each compris-
tion task. They also show that syntactic primingng six items from each condition, so that one
is not dependent on exact repetition of structureersion of each item appeared in each list. Ir
between prime and target. Most interestinglyaddition, we constructed 72 filler fragments.
they demonstrate that syntactic priming is afout of these, 60 were noun phrases of variou:
fected by whether the verb is repeated betwedypes (including some containing verbs in em-
prime and target. Whereas a strong primingedded clauses) and 12 were noun phrases fo
effect occurred when the verb was repeated, thewed by a verb. None of the filler fragments
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contained a verb which could be completed with TABLE 2
a PO or a DO construction. Experiment 2 Results
We constructed 64 six-page booklets of 108
fragments, consisting of 36 experimental frag- Target completion

ments (12 items) and 72 filler fragments. The

order of fragments was individually randomized, __P"me completion PO Do
with the constraint that at least three filler frag- PO 52 21
ments intervened between experimental items (ex- DO 32 38
cept at the end of booklets). Instructions and for=

mat were the same as in Experiment 1. Note. PO, prepositional object; DO, double object.

Procedure, Scoring, and Design and Data

Analysis F,(1,11) = 23.75,p < .01, MS, = .017). An

Procedure and scoring were the same as @xamination of Table 2 shows that participants
Experiment 1. The experiment took about 2@roduced more target completions that were o
min to complete. Every participant completedhe same type (PO or DO) as the prime com:-
12 target fragments, 6 in each of the two primpletions than target completions that were of the
ing conditions defined by the Prime Completioralternative type to the prime completions.
factor (PO prime vs DO prime). The other fac- Tests for simple effects demonstrated tha
tor was Target Completion (PO target vs DGyarticipants produced more PO target comple
target). Every experimental item was presentegbns following PO primes than following DO
to 64 participants, with 32 participants Seeing)rimesy and more DO target Comp|eti0ns fol-
any one version of an item. Our dependenbwing DO primes than following PO primes
variables were the proportions of PO and DQaII ps < .01). Finally, the main analyses re-
target completions, calculated as in ExperimeRiealed a weak tendency for participants to pro-
1. We only considered target completions fof,ce more PO than DO target completions, sig
trials in which both primes were completed asificant by participants onlyR,(1,63) = 6.03,
POs or both primes were completed as DOs. p < .05,MS, = .16; F,(1,11) < 1). No other
effects approached significance.
These results demonstrate that syntacti
riming occurs in written production between
entences that do not share the same verb. Pe

cipants produced 20.3% more PO target com

responses). Forty-three percent of these Wefg < following PO prime completions than

i 0, -
completed as PO primes, and 57% were co ollowing DO prime completions, and 17.7%

pleted as DO primes. In these 534 trials, partic- . .
ipants produced 203 (38%) PO completionsmr?r:]ee ngtTég;SC?:; ;:]Ie;gilr:) ?Nil;ollo;/)vcl)n g r::r)ncc)a
181 (34%) DO completions, and 150 (28%)2 P gromp

Other completions for the target fragment. Theompletlons. Putting Experlme.nts 1 gnd 2 to-
gether, we suggest that syntactic priming occur:

combined proportion of PO and DO target re= )
sponses was 72% following PO primes and 720/v(\)/hether the verb is repeated or not, but tha

following DO primes. Hence the priming ma.Stronger syntactic priming occurs if the verb is
nipulation did not affect the overall proportionrepeated'
of PO and DO target completions (bdtk < 1).
Table 2 shows the proportions of PO and DO
completions in the two experimental conditionsP
Analyses of variance revealed an interaction of
Prime Completion and Target Completion Thirty-six participants from the University of
(F,(1,63) = 31.68,p < .01, MS, = .073; Glasgow community participated as volunteers

Results and Discussion

Application of the scoring criteria yielded
534 trials where the prime fragments were bot
completed as POs or both as DOs (70% of |

EXPERIMENT 3

articipants
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Items TABLE 3
We constructed 32 sets of items. Each com- Experiment 3 Results
prised two sentence fragments (see Appendix): Target
arge
6a. The racing driver showed the torn ovéral. completion
6b. The racing driver showed the helpful mechanic . . . Prime -
6¢. The racing driver shows the torn ovéral. Tense completion PO DO
6d. The racing driver shows the helpful meclwani.
: Same PO .50 .19
7. Th tient showek. . .
© patie DO .34 .32
The items were based on those in Experiment Different PO 44 23
but items that produced high proportions of Other Do 32 34

completions in either prime or target were modi-
fied. Fragments (6a—d) were the prime fragments;
and fragment (7) was the target fragment. In this
experiment, the prime and target fragments afrials, participants produced 404 (40%) PO com:-
ways contained the same verb. Instead, the tengletions, 281 (28%) DO completions, and 331
of the verb was manipulated. In (6a and b), thé33%) Other completions for the target fragment.
prime fragment contained a past tense verb. In (Gthe combined proportion of PO and DO target
and d), the prime fragment contained a presenbmpletions was comparable in each condition
tense verb. The target was always in the past ten§d.% following same tense-PO primes, 65% fol-
We also constructed 128 fillers, half of themowing same tense-DO primes, 69% following
present tense and half of them past tense. Half different tense-PO primes, and 65% following dif-
the fillers in each tense comprised a subject noderent tense-DO primes. Analyses by items sug
phrase followed by a verb; the remaining halfjested that participants produced more Othe
comprised a subject noun phrase, verb, and posbmpletions after a DO prime than after a PO
verbal noun phrase. We constructed 36 individyprime, but analyses by participants did not
ally randomized eleven-page booklets of 192 fragF,(1,35) < 1; F,(1,31) = 4.45,p < .05,MS§, =
ments in which experimental trials were separate@15). There were no other differences for Othel
by at least three filler trials. The format of thecompletions (alFs < 1).
booklets and the instructions were the same as inTable 3 shows the proportions of PO and DO
Experiment 1. responses in the four experimental conditions
. ) Three-way analyses of variance revealed a mai
Procedur_e, Scoring, and Design and Data  gftect of Target CompletionF(1,35) = 5.11,
Analysis p < .05,MS, = .23; F,(1,31) = 8.09,p < .01,
These were the same as in Experiment MS, = .15), and an interaction of Prime Comple-
except that the factors were Tense (same tenen and Target CompletionF((1,35) = 24.99,
vs different tense, in prime and target fragp < .01,MS, = .049;F,(1,31)= 14.56,p < .01,
ments), Prime Completion (PO prime vs DOMS, = .077). Table 3 shows that participants
prime), and Target Completion (PO target veroduced more target completions that were of the
DO target). same type (PO or DO) as the prime completions
than target completions that were of the alternative
type to the prime completions. Simple effects
Application of the scoring criteria yielded 1016(based on the two-way interaction) demonstrate
trials where the prime fragment was completed dbat participants produced more PO target com
either a PO or as a DO (88% of all responsespletions following PO primes than following DO
Twenty-two percent of these were completed gxrimes and more DO target completions following
same tense-PO primes, 28% as same tense-D@ primes than following PO primes (g <
primes, 23% as different tense-PO primes, an@5). No further effects approached significance
27% as different tense-DO primes. In these 101& particular, there was no three-way interaction of

Note.PO, prepositional object; DO, double object.

Results and Discussion
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Prime Completion, Target Completion, and Tensperfective aspect verb. In (8c and d), the prime
(Fs < 1). Analyses conducted over each level ofragment contained an imperfective aspect verb
the Tense factor revealed that a syntactic primingote that in these conditions, the verb was realizel
effect occurred in both the same tense conditioras two words. The target was always perfective
(F1(1,35)= 16.15p < .01,MS, = .046;F,(1,31) aspect. In other respects, the items were identic:
= 14.66,p < .01, MS, = .048) and the different to those in Experiment 3. We constructed 128
tense conditionsH;(1,35)= 11.76,p < .01,MS, fillers similar to those in Experiment 3, but coun-
= .041;F,(1,31)= 7.70,p < .01,MS, = .056). terbalanced for aspect instead of tense. Otherwis
To rule out the possibility that apparent priminghe booklets were identical to Experiment 3.
might in fact be due to participants’ reusing all or . )
part of the prime completion in the target compleP’rocedure, Scoring, and Design and Data
tion, we rescored the data to exclude all trials on Analysis
which the prime and target completions shared These were the same as in Experiment 1, excej
any open-class word or pronoun. This excluded 4#at the factors were Aspect (same aspect vs di
further trials (4.3% of scoreable responses). Analerent aspect, in prime and target fragments)
yses conducted on the rescored data produced Rrme Completion (PO prime vs DO prime), and
identical pattern of results to the main analyses.Target Completion (PO target vs DO target).
Experiment 3 demonstrated that syntactic . ,
priming occurred when tense differed betweefR€Sults and Discussion
prime and target, as well as when it stayed the Application of the scoring criteria yielded 663
same, and suggested that it was unaffected lyals where the prime fragment was completed a
differences in tense between prime and targetither a PO or as a DO (86% of all responses)
This contrasts with the findings of ExperimenfTwenty-four percent of these were completed a:
1, which showed that changing the verb besame aspect-PO primes, 27% as same aspect-C
tween prime and target did affect syntactiprimes, 22% as different aspect-PO primes, an
priming. 27% as different aspect-DO primes. In these 66!
trials, participants produced 256 (39%) PO com-
EXPERIMENT 4 pletions, 206 (31%) DO completions, and 201
(30%) Other completions for the target fragment.
The combined proportion of PO and DO target
Twenty-four participants from the University completions was comparable in each condition
of Glasgow community participated as volun-75% following same aspect-PO primes, 69% fol-

Participants

teers. lowing same aspect-DO primes, 69% following
different aspect-PO primes and 66% following
ltems different aspect-DO primes. The priming manip-

We constructed 32 sets of items. Each contdlation did not affect the overall proportion of PO

prised two sentence fragments (see Appendix Afnd DO target completions (dfs < 2.1).
Table 4 shows the proportions of PO and DO

8a. The racing driver showed the torn ovéral. completions in the four experimental condi-
8b. The racing driver showed the helpful mechanic ... i,ns Three-way analyses of variance reveale
8c. The racing driver was showing the torn overall . . . . . . .
8d. The racing driver was showing the helpful an interaction of Prime Completion and Target
mecharg . . . Completion F,(1,23)= 28.04,p < .01,MS, =
.052;F,(1,31) = 22.83,p < .01,MS, = .062).
Table 4 shows that participants produced more
Fragments (8a—d) were the prime fragments; artdrget completions that were of the same type
fragment (9) was the target fragment. The priméO or DO) as the prime completions than tar-
and target fragment always contained the sanget completions than were of the alternative
verb, but the aspect of the verb was manipulatetype to the prime completions. Simple effects
In (8a and b), the prime fragment contained &ased on the two-way interaction) demon-

9. The patient showe. . .
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TABLE 4 Items
Experiment 4 Results We constructed 32 sets of items. Each com
Tardet prised two sentence fragments (see Appendix)
arge
completion 10a. The racing driver shows the torn ovéral.
Prime - 10b. The racing driver shows the helpful mechanic . . .
Aspect completion PO DO 10c. The racing drivers show the torn ovéral.
10d. The racing drivers show the helpful mechanic. . .
Same PO .51 .24 :
11. The patient shosv. . .
DO .35 .34 P
Different PO 48 22 The items were based on those in Experiment G
Do 24 42 put items that produced high proportions of Other

completions in either prime or target were modi-

fied. Fragments (10a—d) were the prime frag-

strated that participants produced more PO t 'he nts;_and fradg;nentt(%l) was 'E[heltarget fra?”_‘e”‘

get completions following PO primes than foI-th € pnme anb zrgteth ragmeg av:c/a}[)r/]s conbalnef

oving DO primes, and more DO target, - vy (102 and by, the prime fragmen
leti following D i than follow- X T ’

completions following DO primes than follow contained a singular verb. In (10c and d), the

ing P i Ibs < .01). . .
ing PO primes (alps < .01) fime fragment contained a plural verb. The targe

Table 4 suggests that there may be a stron R ) .
priming effect in the different aspect conditi On%as always smg_ular. We_ constructed 128 fillers
sed on those in Experiment 3, but counterbal

than the same aspect conditions, contrary to t g )
predicted effect if priming were magnified by theanced f(t)r _nutrrr:ber mst_ead tOf tens_e. tr'? Il'of the
repetition of aspect. The three-way interaction Of{agmen s In the experiment were in the presen
tense, so that number was overtly marked in the

Prime Completion, Target Completion, and As- .
pect approached significance by items, but not orpholog_y of the verl_). Otherwise the booklets
ere identical to Experiment 3.

participants ,(1,23) = 1.64,p = .21, M§, =
.054; F5(1,31) = 3.70,p < .07, M§, = .058). procedure, Scoring, and Design and Data
Analyses conducted over each level of the Aspect pAnalysis

factor revealed that a syntactic priming effect oc-

curred in both the same aspect conditions These were the same as in Experiment 1
(F4(1,23)= 7.17,p < .0L,MS, = .058:F,(1,31) except that the factors were Number (same as

='3.61,p < .07,MS, = .073) and the different pect vs differe_nt aspect, in_ prime anc! target
aspect conditiond(1,23)= 23.80,p < .01,MS, fragmgnts), Prime Completion .(PO pnme vs
— 048;F,(1,31)= 29.30,p < .01,MS, = .047). DO prime), and Target Completion (PO target
Hence Experiment 4 demonstrated that SyntactYLS DO target).

priming occurred when aspect differed betweepesyits and Discussion

prime and target, as well as when it stayed the Apolicati f th . iteria vielded

same, and suggested that it was unaffected t}%gﬂﬁgﬁsa \I/f/)rr:eroe thee psrﬁgr}?ag:r::r:[caw)gg cim

differences in aspect between prime and target. | . )
P P 9 eted as either a PO or as a DO (89% of alll

also demonstrated that priming is unaffected b
esponses). Twenty-two percent of these wer:

variations in the internal constituent structure o .
completed as same number-PO primes, 27% ¢

Note.PO, prepositional object; DO, double object.

the verb. same number-DO primes, 24% as different
EXPERIMENT 5 number-PO primes, and 27% as different num-

o ber-DO primes. In these 793 trials, participants
Participants produced 340 (43%) PO completions, 162

Twenty-eight participants from the Univer-(20%) DO completions, and 291 (37%) Other
sity of Glasgow community were paid to par-completions for the target fragment. The com-
ticipate. bined proportion of PO and DO target comple-
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TABLE 5 Table 5 shows a somewhat larger proportion o
Experiment 5 Results targets of_ the same type as the prime wher
number did not vary than when number varied.

Target However, two-way analyses of variance con-

completion ducted on each level of the Number factor re-

Number CO;rF')rIZ‘Eon o Lo Vealed an interaction of Prime Completion and
Target Completion for both the same number
Same PO 54 10 level F4(1,27)= 31.46,p < .01,MS, = .048;
DO 31 34 F,(1,31)= 28.85,p < .01,MS, = .051) and the
Different PO 51 10 different number levelK,(1,27) = 14.17,p <
Do 37 24 01,MS, = .040;F,(1,31)= 5.72,p < .05,MS,

= .068). Hence Experiment 5 demonstrated tha
syntactic priming occurred when number dif-
fered between prime and target, as well as whe
tions was comparable in each condition: 66% stayed the same. Given the findings of Exper-
following same number-PO primes, 65% foliments 3 and 4, it is unlikely that the weak
lowing same number-DO primes, 62% follow-tendency toward a three-way interaction is reli-
ing different number-PO primes, and 61% fol-able, and thus we suggest that priming is unaf
lowing different number-DO primes. Thefected by differences in number between prime
priming manipulation did not affect the overalland target.

proportion of PO and DO target completions

(all Fs < 1.5).

Table 5 shows the proportions of PO and DO GENERAL DISCUSSION
completions in the four experimental condi- Our experiments demonstrate syntactic priming
tions. Three-way analyses of variance revealegffects in written language production using a
a main effect of Target Completiofr{(1,27)=  completion task. More importantly, they help clar-
30.36,p < .01,MS, = .105;F,(1,31)= 16.82, ify the conditions under which syntactic priming
p < .01, MS, = .154). Table 5 shows thatoccurs. Thus, Experiments 1 and 2 showed the
participants produced more PO target complesriming is stronger if the verb remains the same
tions than DO target completions. The analysdsetween prime and target, but nevertheless occu
of variance also revealed an interaction of Primi the verb varies. The evidence for priming when
Completion and Target CompletioR,(1,27)= the verb varied in Experiment 1 was weaker thar
35.94,p < .01,MS, = .054;F,(1,31)= 30.87, in Bock's experiments (e.g., Bock, 1986b), but
p < .01, MS, = .054). Table 5 shows that otherwise our results suggest that written comple
participants produced more target completionson and spoken picture description induce com-
that were of the same type (PO or DO) as thparable effects. Experiments 3, 4, and 5 showe
prime completions than target completions thahat priming occurs when the form of the verb
were of the alternative type to the prime comvaries between prime and target and, moreovel
pletions. Simple effects demonstrated that pastrongly suggests that varying tense, aspect, c
ticipants produced more PO target completionsumber does not affect the magnitude of priming.
following PO primes than following DO  Our findings are incompatible with alterna-
primes, and more DO target completions foltive explanations. The prime and target frag-
lowing DO primes than following PO primesments were presented as part of a list, so n
(all ps < .01). discourse-level explanation is likely. The PO

The analyses of variance revealed a weadnd DO forms are at least denotationally equiv-
tendency toward a three-way interaction oélent, so no semantic-level explanation is likely.
Prime Completion, Target Completion, andn addition, the priming manipulation did not
Number €,(1,27) = 3.43,p = .075,MS, = affect the overall proportion of the PO and DO
.033;F,(1,31) = 2.68,p = .11, MS, = .064). completions in comparison to Other comple-

Note.PO, prepositional object; DO, double object.
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tions, which were semantically disparate. Theactic representation in which combinatorial in-
priming manipulation therefore appeared to afformation is represented separately for eacl
fect the syntactic form of the target compleverb (e.g., Karttunen, 1989).
tions, but not the content of what was expressed. Our findings also suggest that closed-clas:
In particular, Experiments 1 and 3 excluded thelements, such as function words and inflec:
possibility that participants were merely echotions, are not intrinsic to syntactic structures. If
ing their prime completions, either exactly or inthey were, different syntactic structures would
overall lexical content, in their target comple-be implicated in the production of past and
tions. Nor can the effects be due to lexicapresent tense sentences, perfective and impe
priming (cf. Bock, 1989). The only possiblefective aspect sentences, and so on. Bock (198¢
lexical explanation relates to the repetition ofscribed this position to Garrett (1982) and ar-
the prepositiorto in the PO responses (cf. Lev-gued against it by showing that priming for PO
elt & Kelter, 1982). But our results demon-structures was unaffected by differences in the
strated a similar priming effect for DO re-identity of the preposition in the prime and
sponses, where there is no such repetitiotarget. Our results show further that differences
Finally, Experiments 1 and 4 ruled out the posin the inflectional elements of prime and target
sibility that priming is dependent on the repetido not affect the magnitude of priming.
tion of a string of terminal nodes or on the Verbs likegivecan be used in either the PO
repetition of syntactic structure at all levels, byor the DO construction. We have assumed tha
demonstrating that priming occurred wherthese two constructions are represented by th
prime and target differed in detailed syntactiactivation of different nodes linked taive
structure. This result supports Bock and Loewithin the lemma stratum: Using the vedive
bell's (1990) claim that syntactic priming is notwith the DO construction involves activation of
dependent on an episodic trace for the primine NP,NP node; using give with the PO con-
sentence. It also provides good evidence that tis¢ruction involves activation of theP,PPnode.
locus of syntactic priming is the choice of analin accord with linguistic theories, we have as-
ysis at the level of the sentence or verb phrassumed that combinatorial information is speci-
These results provide evidence about the refied over phrasal categories, such that combina
resentation of grammatical information at thdorial nodes specify the phrases that combine
lemma stratum. They indicate that combinatowith the verb. Thus, thédP,NP node is acti-
rial information is, in important respects,vated when the verb is combined with two noun
shared, in accord with the model in Fig. 1phrases; and theP,PPnode is activated when
Experiments 1 and 2 suggest that combinatorittie verb is combined with a noun phrase and
information is shared between verbs. Howeveprepositional phrase. Our finding that priming
the stronger priming effect for repeated use afccurs even when the (internal) constituent
the same verb suggests that the link betweens#ucture of these phrases differs between prim
verb and a combinatorial node can itself band target supports this assumption.
primed. Experiments 3-5 suggest that combina- Combinatorial nodes might encode subcat:
torial information is represented with respect tegorization frames. If so, thédP,NP node
a featurally unspecified form of a verb. Thus iwould be activated if and only if the verb were
cannot constitute a property of a word-formfollowed by two argument noun phrases, anc
Moreover, we can conclude that features sudhe NP,PPnode would be activated if and only
as tense do not form part of a lemma nodéef the verb were followed by an argument noun
Hence, we can conclude that combinatorigthrase and an argument prepositional phrase
nodes link directly to featurally unspecifiedWe assume that the DO construction involves
verb nodes, and these nodes in turn link tbwo argument noun phrases, and that the PC
feature nodes. (We have no evidence abouabnstruction involves an argument noun phrast
whether these feature nodes are shared or nand an argument prepositional phrase. Hence o
Our findings argue against approaches to sythis account, th&P,NPnode is activated if and
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only if a verb is used in the DO construction; 1. The racing driver showed/gave the torn
and theNP,PPnode is activated if and only if a overall/the helpful mechanic. The patient showed
verb is used in the PO construction. For instance 2. The efficient secretary handed/sent the
Mary gave a bone to the dagould activate the long fax/the grumpy businessman. The little girl
NP,PPnode. HoweverJohn ate an apple near handed.
the parkwould not activate the NP,PP node, on 3. The captain gave/lent the spare lifejacket
the assumption that the vedat subcategorizes the old sailor. The bus driver gave.
for the noun phras@an applebut not for the 4. The millionaire loaned/gave the valuable
prepositional phrasaear the park. painting/the struggling artist. The explorer loaned.
Alternatively, combinatorial nodes might en- 5. The researcher sent/posted the detailed re
code syntactic rules. For example, in some vepults/the experienced surgeon. The man sent.
sions of traditional phrase-structure grammar 6. The mother gave/handed the expensive
(e.g., Chomsky, 1965), the same rule accountgy/the hungry baby. The air hostess gave.
for the combination of verbs with both argu- 7. The booking clerk posted/sold the last
ments and non-arguments. For instance, the ruigket/the young fan. The serial killer posted.
VP — V NP PP captures the structure of the 8. The fashion designer lent/showed the pink
verb phrase in botiMary gave a bone to the jacket/the famous journalist. The diver lent.
dogiwhereto the dogis an argument preposi- 9. The enthusiastic child Showed/gave the
tional phrase, andohn ate an app|e near theCOlOUrfUI book/the young friend. The barrister
park, where near the parkis a nonargument showed.
prepositional phrase. Thus if combinatorial 10. The grandmother handed/sent the bic
nodes encode overall rules of combination, anefesentthe little girl. The tennis fan handed.
are not restricted to encoding arguments, the 11. The woman loaned/gave the rusty bike/
NP,PPnode would be activated in the producth€ new neighbour. The librarian loaned.
tion of both these sentences. 12. The shop assistant sold/showed the blu

Our experiments do not distinguish these adress/the tall customer. The auctioneer sold.
counts. However, Bock and Loebell (1990) 13. The disgruntied employee sent/postec

found priming between sentences that shardle long letter/managing director. The famous

phrase structure but differed in subcategoriz0Velist sent.

tion. For example, sentences liée 747 was 14 The architect gave/handed the lates
landing by the airport's control towemyhereby plans/the cheerful engineer. The teacher gave

the airport's control toweris not a subcatego- 1o The blackmailer posted/sent the incrimi-
rized phrase, primed sentences Iikee man is nating photos/the sleazy journalist. The lonely

; ; ilor posted.
being stung by a beewhere by a beeis a S&
subcategorized phrase. These results suggesiLG' The yqungster showed/le_nt the cloc_:k-
that the combinatorial nodes should not be inwork toy/the kind teacher. The private detective

) o howed.
terpreted in terms of subcategorization frames,
and that an interpretation of the nodes in term 17. The hostess handed/offered the desser

: - t%e guests. The newsagent handed.
of syntactic rules may be more appropriate. 18. The car salesman lent/sold the mini/the
couple. The forest ranger lent.
APPENDIX 19. The secretary sent/showed the invoice

Experiment 1 items. The verb before thehe manager. The boyfriend sent.
slash was used in the same verb conditions; the20. The lifeguard showed/threw the lifebelt/
verb after the slash was used in the differerthe surfer. The inventor showed.
verb conditions. The noun phrase before the 21. The swimmer loaned/gave the towel/the
slash was used in the PO-inducing conditiongliver. The draftsman loaned.
the noun phrase after the slash was used in the22. The driving instructor gave/handed the
DO-inducing conditions. certificate/the learner. The consultant gave.



648 PICKERING AND BRANIGAN

23. The man lent/showed the lawnmower/thbling champagne/the celebrating couple. The
neighbour. The actor lent. ambassador lent.

24. The woman sent/posted the insurance 7. The thoughtful friend loaned some mon-
claim/the insurance company. The fan sent. ey/the impoverished student. The kind landlord

25. The lecturer gave/lent the book/the prorented the small cottage/the homeless family
fessor. The shopkeeper gave. The research assistant sent.

26. The barman handed/offered the cocktail/ 8. The footman served the roast potatoes/th
the customer. The postman handed. dinner guest. The doting mother gave the ex:

27. The photographer sent/showed the printpensive toy car/the baby. The medical re-
the editor. The florist sent. searcher sent.

28. The cricket player showed/threw the 9. The lonely sailor wrote a long letter/his
ball/the umpire. The car mechanic showed. girlfriend. The polite man passed the salt/the

29. The student loaned/gave the money/thather customer. The estate agent showed.
friend. The little girl loaned. 10. The enthusiastic youngster showed the

30. The bank manager handed/gave theook/a friend. The angry voter sent a vitriolic
cheque/the customer. The junior surgeoletter/the politician. The art historian loaned.

handed. 11. The booking clerk mailed the concert
31. The builder lent/showed the drill/the surtickets/the anxious customer. The barman of:
veyor. The hairdresser lent. fered the cocktail/the depressed customer. Th

32. The spy sent/posted the submarine bluekiving examiner handed.
prints/the double agent. The kidnapper sent. ~ 12. The lifeguard threw the long rope/the
drowning child. The blackmailer posted the in-
Experiment 2 items. The noun phrases beforiminating letter/the Tory M.P. The hostess
the slashes were used in the PO-inducing cogave.
dition; the noun phrases after the slashes were

used in the DO-inducing condition. Experiments 3 and 4 items. Three forms of

the verb are separated by two slashes. The fir:

o as used in the same conditions in both Exper
1. The yachtsman loaned the spare Ilfejacke:frynents 3 and 4: the second was used in th

the angler. The happy Chl.ld gave the present/tha?fferent tense conditions of Experiment 3; the
teacher. The generous girl lent. . : : D

. third was used in the different aspect conditions
2. The unscrupulous salesman sold the tlm%-]c Experiment 4. The noun phrase before the
share apartment/the gullible tourist. The cham- P : P

. . ; slash was used in the PO-inducing conditions
pion cyclist showed the bicycle pump/the teal .
) the noun phrase after the slash was used in th
manager. The tennis fan handed.

3. The pub offered a free beer/the loyal CUSI_DO-lnducmg conditions.

tomers. The American penpal mailed a scenic 1. The racing driver showed/shows/was
postcard/the Greek woman. The injured climbeshowing the torn overall/the helpful mechanic.
showed. The patient showed.

4. The messenger handed the unsigned note/2. The efficient secretary handed/hands/wa
the countess. The senior lecturer loaned tHeanding the long fax/the grumpy businessman
main textbook/the visiting professor. The headhe little girl handed.
waiter gave. 3. The captain gave/gives/was giving the

5. The ambulanceman offered the steamingpare lifejacket. The bus driver gave.
hot drink/the shivering accident victim. The dis- 4. The millionaire loaned/loans/was loaning
gruntled employee wrote a letter of complaintthe valuable painting/the struggling artist. The
the managing director. The spotty apprenticexplorer loaned.
offered. 5. The researcher sent/sends/was sending tt

6. The structural engineer gave the detailedetailed results/the experienced surgeon. Th
report/the solicitor. The waiter offered the bubman sent.
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6. The mother gave/gives/iwas giving the ex- 25. The lecturer gave/gives/was giving the
pensive toy/the hungry baby. The air hostess gavaook/the professor. The shopkeeper gave.

7. The booking clerk posted/posts/was post- 26. The barman handed/hands/was handin
ing the last ticket/the young fan. The seriathe cocktail/the customer. The postman handec
killer posted. 27. The photographer sent/sends/was senc

8. The fashion designer lent/lends/was lendng the prints/the editor. The florist sent.
ing the pink jacket/the famous journalist. The 28. The cricket player showed/shows/was
diver lent. showing the ball/the umpire. The car mechanic

9. The enthusiastic child showed/shows/washowed.
showing the colourful book/the young friend. 29. The student loaned/loans/was loaning the
The barrister showed. money/the friend. The little girl loaned.

10. The grandmother handed/hands/was hand-30. The bank manager handed/hands/wa
ing the big present/the little girl. The tennis farhanding the cheque/the customer. The junio
handed. surgeon handed.

11. The woman loaned/loans/was loaning 31. The builder lent/lends/was lending the
the rusty bike/the new neighbour. The librariarrill/the surveyor. The hairdresser lent.
loaned. 32. The spy sent/sends/was sending the sul

12. The shop assistant sold/sells/was sellimgparine blueprints/the double agent. The kidnap
the blue dress/the tall customer. The auctioneper sent.
sold.

. Experiment 5 items. The singular conditions
13. The disgruntled employee sent/senda/sed the form of the preverbal head noun befor

was sending the long I_etter/the managing dlre?ﬁe slash and the form of the verb before the slast
tor. The famous novelist sent. .

the plural conditions used the form of the prever-
%al head noun after the slash and the form of th

slatl'\e/zt plansfthe cheerful engineer. The teaCh\%rb after the slash. The postverbal noun phras

. efore the slash was used in the PO-inducin
15. The blackmailer posted/posts/was pos(F:)'onditions; the postverbal noun phrase after th

ng the Incriminating photosithe sleazy JOurna"slash was used in the DO-inducing conditions.
ist. The lonely sailor posted.

16. The youngster showed/shows/was show- 1. The racing driver/drivers shows/show the
ing the clockwork toy/the kind teacher. Thetorn overall/the helpful mechanic. The patient
private detective showed. shows.

17. The hostess handed/hands/was handing2. The youngster/youngsters shows/show th
the dessert/the guests. The newsagent handey/the teacher. The private detective shows.

18. The car salesman lent/lends/was lending 3. The lifeguard/lifeguards shows/show the
the mini/the couple. The forest ranger lent. lifebelt/surfer. The inventor shows.

19. The secretary posted/posts/was posting4. The cricket player/players shows/show the
the invoice/the manager. The boyfriend postedball/the umpire. The car mechanic shows.

20. The lifeguard showed/shows/was show- 5. The efficient assistant/assistants hands
ing the lifebelt/the surfer. The inventor showedhand the long faxes/the grumpy businessmar

21. The swimmer loaned/loans/was loaninghe little girl hands.
the towel/the diver. The draftsman loaned. 6. The grandparent/grandparents hands/han

22. The driving instructor gave/gives/was givthe big present/the little girl. The tennis fan
ing the certificate/the learner. The consultant gavleands.

23. The man lent/lends/was lending the 7. The hostess/hostesses hands/hand the de
lawnmower/the neighbour. The actor lent. sert/the guests. The newsagent hands.

24. The woman sent/sends/was sending the8. The bank manager/managers hands/han
insurance claim/the insurance company. Thihe money/the customer. The junior surgeor
fan sent. hands.
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9. The steward/stewards gives/give the spare 30. The spy/spies sells/sell the stolen docu
lifejacket/the old sailor. The bus driver gives. ments/the foreign diplomat. The shop assistan
10. The teenager/teenagers gives/give tlsells.
expensive toy/the hungry baby. The air hostess 31. The florist/florists gives/give the huge
gives. bouquet/the startled butler. The pharmacis
11. The architect/architects gives/give the laigives.
est plans/the cheerful engineer. The teacher gives.32. The receptionist/receptionist lends/lend
12. The lecturer/lecturers gives/give thehe spare key/the busy assistant. The coastgua
book/the professor. The shopkeeper gives. |ends.
13. The millionaire/millionaires loans/loan
the valuable painting/the struggling artist. The REFERENCES
explorer loans.
14. The swimmer/swimmers loans/loan th&adecker, W., Miozzo, M., & Zanuttini, R. (1995). The
towel/the diver. The draftsman loans two-stage quel (?f lexical re'trievaI: Evidgnce from a
) ’ case of anomia with a selective preservation of gram-
15. The woman/women loans/loan the rusty  matical genderCognition, 57, 193-216.
bike/the new neighbour. The librarian loans. Bock, J. K. (1986a). Meaning, sound, and syntax: Lexical
16. The booking clerk/clerks posts/post the priming in language productionJournal of Experi-
last ticket/the young fan. The serial killer posts. Toimilz F;f“;gggy’ Learning, Memory, and Cogni-
. . ] , s — .
17.' T.he. bIa.Ckma”er/blaCkma”ers pOStS/p_Oséock, J. K. (1986b). Syntactic persistence in language pro
the incriminating photos/the sleazy journalist. " y,cion. cognitive Psychologyl8, 355-387.
The lonely sailor posts. Bock, J. K. (1989). Closed class immanence in sentenc
18. The car salesman/salesmen lends/lend production.Cognition,31,163-186.
the mini/the couple. The forest ranger lends. BOCké J. K, &3 Loebg" H. (1990). Framing sentences.
ognition, 35, 1-39.
19. The man/men lends/lend - the Iawnéock, J?K., Loebell, H., & Morey (1992). From conceptual
mower/the nelghbour. The aCtress lends. roles to structural relations: Bridging the syntactic
20. The fashion designer/designers lends/ ieft. psychological Reviev@9, 150—171.
lend the pink jacket/the famous journalist. Th&ranigan, H. P., Pickering, M. J., Liversedge, S. P., Stewart
diver lends. A. J., & Urbach, T. P. (1995). Syntactic priming:
21. The builder/builders lends/lend the drill/ Investigating the mental representation of language.

. Journal of Psycholinguistic Researc®4, 489-506.
the surveyor. The hairdresser lends. Brown, R., & McNeill, D. (1966). The “tip-of-the-tongue”

22. The dlsgruntled employee/employees phenomenonJournal of Verbal Learning and Verbal
sends/send the long letter/the managing direc- Behavior,5, 325-337.
tor. The famous novelist sends. Butterworth, B. (1989). Lexical access in speech produc-

23. The secretary/secretaries sends/send the tion. In W.D. Marslen-Wilson (Ed.).exical represen-
invoice/the manager. The boyfriend sends. :\jll:?r; and procesgpp. 108-135). Cambridge, MA:

] ress.

24. The Womanlwomen sends/send the 'ns%bramazza, A., & Miozzo, M. (1997). The relation between
ance claim/the insurance company. The fan sends. syntactic and phonological knowledge in lexical ac-
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26. The courier/couriers hands/hand the pafhomsky, N. (1965)aspects of the theory of syntaam-
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. o . ’ Chomsky, N. (1981)Lectures on government and binding.

27. The librarian/librarians sends/send the pggrecht, The Netherlands: Foris.
reminder/the student. The thoughtful grandpell, G. s. (1986). A spreading activation model of retrieval
daughter sends. in sentence productionPsychological Review93,

28. The young woman/women loans/loan the 283-321. o o
necklace/the teenager. The motorist loans.  EStVa D. (1985). Syntactic priming of the passive in

English. Text,5, 7-21.

29_' The res_earCh_er/researCher_s pOStS_/pOSt mn%or, J. A., Garrett, M. F., Walker, E. C. T., & Parkes,
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personnel manager posts. 367.
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