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ABSTRACT 

In natural language processing subject-verb agreement 

sometimes derails yielding ungrammatical sentences such as 

*The cost of the programs have not yet been estimated. In 

light of questions concerning the semantic versus syntactic 

nature of sentence subjects and the interactivity of 

language processing, researchers have investigated the 

occurrence and possible causes of erroneous agreement. In 

complex subject noun phrases such as The cost of the 

programsf the plurality of the noun in the lower clause has 

been shown to significantly affect the frequency of subject-

verb agreement errors. This effect has been shown in 

English (Bock and Miller, 1991) and in Italian and Spanish 

(Vigliocco et al., 1995 and 1996). More importantly, a 

cross-linguistic difference appears with respect to 

distributivity, the semantic notion of plurality represented 

in a singular complex subject noun phrase. The phrase The 

label on the bottles can have a multiple token 

interpretation where several instances of the same label are 

conceptualized. Native (LI) English speakers show no effect 

for distributivity in light of subject-verb agreement 

errors, whereas LI speakers of Italian and Spanish do. The 

primary question addressed in the current study is the 
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following: Do the subject-verb agreement errors of non-

native (L2) speakers of Spanish pattern in the same way as 

those of LI speakers of Spanish, particularly with respect 

to distributivity? 

The results of the current study indicate that at least 

some L2 speakers of Spanish are sensitive to the effects of 

distributivity when processing subject-verb agreement. It 

is argued that the observed cross-linguistic variation with 

respect to the effect of distributivity on subject-verb 

agreement is attributable to differences in processing load 

resulting from cross-linguistic configurational variation 

within the subject noun phrase. 
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OVERVIEIf 

The study of human language can be approached from a 

number of distinct perspectives. One of the most promising 

of these perspectives involves the experimental 

investigation of language processing. Cognitive 

psychologists and linguists investigating language 

processing attempt to identify the psychological mechanisms 

responsible for the production and comprehension of natural 

language. The experimental analysis of naturally occurring 

speech errors has shed a great deal of light on the nature 

of these mechanisms. By identifying the psycholinguistic 

constraints under which certain errors are manifest, 

researchers are able to make inferences concerning the 

nature of error-free language processing. One type of 

speech error that has been examined experimentally is the 

subject-verb agreement error. Such experiments have 

involved the presentation of a complex subject noun phrase 

(e.g.. The key to the cabinets...). Speakers sometimes 

produce a verb which does not agree in nvimber with the 

subject. The ungrammatical sentence *The key to the 

cabinets are in the kitchen., is an example of a subject-

verb agreement error that occasionally appears in 

spontaneous language production. Because the key is the 
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singular subject of the sentence, the verb should be is and 

not are. Reference to this type of error will henceforth be 

termed "broken agreement". By experimentally manipulating 

certain linguistic characteristics of the complex subject 

noun researchers can determine what aspects of language 

processing contribute to these production errors and in turn 

elucidate error-free language production. 

Garrett (1990) outlines a language production model 

that incorporates four primary levels of representation (see 

Figure 1, Appendix). Garrett refers to a speaker's 

communicative intention as the message. The processes 

responsible for the construction of the message are referred 

to as the message level. The second major level of 

processing in Garrett's model is the functional level. 

Simplifying, the processes that make-up the functional level 

calculate the syntactic relations among words in the 

sentence. The positional level calculates the segmental and 

lexical structure of sentences. Finally, the phonetic level 

calculates the phonetic properties of the sentence. The 

work to be discussed in this dissertation focuses on the 

role of the message level (i.e., conceptual factors) and the 

functional level (i.e., configurational factors) in 

processing subject-verb agreement. Fundamental to this 
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discussion is the nature of the content of the message or 

conceptual level of representation. 

The conceptual representation is perhaps the least 

understood of the distinct aspects of language processing. 

Levelt (1989) and Jackendoff (1983, 1987) have developed 

similar formulations of conceptual structure comprised of 

propositional representations. The propositional 

representations at the conceptual level reflect experience 

categories within function/argument structures (e.g., 

person, place, thing, etc.) Also at the conceptual level 

are representations of function/argument structures for 

thematic roles (e.g., agent, actor, patient, etc.) The 

focus of the current work is not an attempt at a description 

of the exact nature of the conceptual level. Rather, it is 

an assessment of the role of two distinct levels of language 

processing (i.e., configurational and conceptual) in 

subject-verb agreement. Therefore, mention of the 

conceptual level in the current work refers only to a level 

of representation constituted by a propositional language of 

thought. In contrast, the hierarchical and grammatical 

relations of language are considered properties of the 

configurational level of processing. 

One of the pressing questions being investigated in 

psycholinguistic research today concerns the extent to which 
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different aspects of the language production system 

interact; this is the question of modularity of processes. 

"Broken agreement" lends itself nicely to this type of 

question. Researchers have found it possible to manipulate 

the linguistic characteristics of the subject noun phrase 

along both conceptual and configurational lines in order to 

determine the extent to which each contributes to broken 

agreement. 

The current study is unique in that, unlike previous 

work involving broken agreement with native speakers of a 

given language, it investigates the conceptual and 

configurational influences on broken agreement in the non-

native speaker of Spanish. Previous research has revealed a 

clear cross-linguistic difference with regard to the 

influence of semantics on broken agreement in English and 

Spanish. Of the previous research done concerning broken 

agreement, I will briefly mention two studies which are of 

particular importance. These studies are reported by Bock 

and Miller (1991) and Vigliocco, Butterworth, and Garrett 

(1996). These studies investigated native speakers of 

English and native speakers of Spanish, respectively. In 

both studies the experimental methodology involved a 

sentence completion task. Participants were presented with 

a subject noun phrase and were asked to produce a complete 
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sentence beginning with the subject noun phrase. Responses 

were then analyzed for subject-verb agreement errors. One 

of the semantic characteristics that was manipulated in both 

studies is "distributivity". In the subject noun phrase The 

label on the bottles, the word label is singular and should 

take a singular verb. However, there may exist several 

bottles of the same wine, hence referring to multiple-tokens 

(i.e., notional plurality) of the Scime label. Bock and 

Miller (1991) found that distributivity in English has no 

effect on the frequency of broken agreement. However, 

Vigliocco et al. (1996) found that in Spanish distributivity 

did significantly increase the frequency of broken 

agreement. The influence of semantics on broken agreement 

for native (LI) speakers of English is different from that 

for LI speakers of Spanish. This presents an interesting 

experimental question for the L2 speaker of Spanish whose LI 

is English - How will the subject-verb agreement errors of 

the L2 speaker of Spanish pattern compared to those of the 

LI speaker of Spanish? This question directly addresses the 

primary hypothesis of the current study, namely, that the 

observed cross-linguistic variation in terms of the effect 

of distributivity on subject-verb agreement is attributable 

to differences at a configurational (i.e., structural) level 

of processing, and not at a conceptual (i.e., semantic) 
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level. Additionally, the current study discusses the issue 

of the effects of the critical period on language processing 

in the bilingual and the importance of the distinction 

between processing mechanisms and underlying competence in 

second language acquisition (SLA). 
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LANGUAGE PROCESSING IN THE BILINGUAL 

Introduction 

In Language and Knowledge (1986) Chomsky raises three 

questions: (1) What is the knowledge that a speaker/hearer 

has of his or her language? {2} How is this knowledge 

acquired? (3) How is the knowledge actually employed during 

the everyday use of language? Similar to investigations 

posed within the framework of these questions as they relate 

to one's native language {L1}, the majority of research 

involving non-native language (L2) has been oriented within 

this framework as well. As Vivian Cook in her book 

Linguistics and Second Language Acquisition (1993) notes, 

these questions can be modified in order to embrace a 

somewhat larger linguistic perspective involving not only 

the L1, but the L2 as well. In asking the first of 

Chomsky's questions above, one might ask- What is the 

knowledge a speaker/hearer has of the L2 and how does this 

knowledge compare to that of the L1? Secondly, how is 

knowledge of the L2 acquired and how does this compare with 

the acquisition of L1 knowledge? Finally, how does one 

actually employ L2 knowledge and how does this compare with 

the use of L1 knowledge? While the current study 

specifically addresses the third of Chomsky's questions as 
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extended to L2, it is important to recognize the fundamental 

distinction between the goal of generative linguistics and 

that of studies concerned with language use. 

GttMra'bi.vtt lingui.s'tics and languaga processing 

The term "language processing" refers specifically to 

the psychological mechanisms responsible for the production 

and comprehension of natural language. Studies of language 

processing generally report findings concerning what are 

hypothesized to be the psychological mechanisms underlying 

natural language processing. Language processing is dynamic 

in that it attempts to model the actual workings of language 

from thought to the production of speech sounds. In 

comparison, linguistics is about static knowledge. That is, 

the goal of generative linguistics is an explanatory theory 

of the initial state of linguistic knowledge that permits 

human beings to acquire, produce, and comprehend natural 

language. Chomsky's own competence/performance distinction 

is fundamental to the generative paradigm. Generative 

linguistics is not at all concerned with performance (i.e. 

the actual psychological workings of the mind that produce 

and comprehend language). Rather, generative linguistics 

has as its goal the description of language knowledge. 

Generative linguistics is about language knowledge, not the 
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implementation of that knowledge, the latter being the focus 

of studies in natural language processing. 

SZiA. and language processing in the bilingual 

The fundamental concepts of both generative linguistics 

and natural language processing can be applied to the area 

of Second Language Acquisition (SLA) and language processing 

in the bilingual. Often questions concerning L2 acquisition 

involve an assessment of the L2 learner's knowledge of the 

target language in terms of UG and parametric variation. 

While the principles of UG are believed to hold across all 

languages, parametric variation provides an account of the 

more superficial linguistic differences observed in these 

languages. Researchers are interested in the role of UG in 

SLA in order to determine if the L2 learner possesses a 

competence in the L2 identical to that of a native speaker 

of the same language. This line of SLA investigation 

centers around the ^access to UG' question and has resulted 

in three primary theoretical stances- One is the ^no 

access' hypothesis proposed by Bley-Vroman and colleagues 

(1989). This position denies any access to UG by the L2 

learner during L2 acquisition. L2 acquisition takes place 

by way of general learning mechanisms. These general 

cognitive strategies by which second language acquisition 
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takes place are similar, if not identical, to those involved 

in learning to play the piano or ride a bike. A second 

position is that taken by White (1989). White proposes that 

the L2 learner does have access to OG, which facilitates L2 

acquisition. However, this access to UG is limited in that 

it only concerns UG as instantiated in the LI. As such, this 

position is often referred to as the 'partial access' 

hypothesis. While UG provides the linguistic constraints 

that make native language acquisition possible, not all 

languages will employ all the principles of UG. In this 

way, non-instantiation of a principle in the LI can limit 

the L2 learner's access to UG. The third position with 

respect to the 'access to UG' question is that taken by 

Flynn and Martohardjono (1994) . They suggest that the L2 

learner has 'full access' to UG during L2 acquisition, just 

as was the case during LI acquisition. These studies 

typically involve the investigation of some aspect of UG 

that through parametric variation or non-instantiation of a 

principle provide a cross-linguistic difference that can be 

utilized in comparing native and non-native language 

acquisition. Inherent in these approaches to the 

investigation of SLA is the assumption that what is being 

investigated is the L2 learner's acquisition of knowledge, 

in this case, knowledge of abstract syntactic elements 
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necessary for the comprehension and production of natural 

language. As is the case with generative studies of LI, the 

^access to UG' question in SLA is not directly concerned 

with processing in that it attempts to assess the static 

knowledge the speaker/hearer of the L2. While beyond the 

scope of the current study, it is important to note that the 

nature of the ^access to UG' question itself will always be 

determined, at least to some extent, by what is considered 

at the time to be the nature of UG. 

In order to develop a formal model of knowledge of 

natural language, linguists have had to infer from actual 

language production and comprehension the underlying 

knowledge responsible for language behavior. The principle 

investigative tool of the syntactician is the grammaticality 

judgment task. While the grammaticality judgment task may 

indeed illuminate the shape of linguistic knowledge, it must 

be recognized that the grammatical judgment is arrived at 

through language behavior. In other words, the 

grammaticality judgment task itself involves language 

processing. For a subject to arrive at a decision 

concerning the grammaticality of a sentence, he or she must 

first process the sentence. Additionally, it is not well 

understood exactly what other domains of knowledge may be 

influencing grammaticality judgment tasks. In this way. 
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grciinmaticality judgment tasks only indirectly tap the 

linguist's object of study (i.e., linguistic knowledge). 

As with the theoretical notions of UG being applied to 

SLA, so too have the psychological models of monolingual 

natural language processing been applied to the area of 

language processing in the bilingual. While still a 

relatively new field of linguistic inquiry, studies in 

language processing in the bilingual share the same primary 

goal as those of studies in monolingual language processing. 

Researchers of natural language processing strive for an 

explanation of the psychological mechanisms involved in the 

implementation of linguistic knowledge. Of course, the 

fundamental difference between the two is that language 

processing in the bilingual involves the production and 

comprehension of at least two different languages. An 

interesting distinction can be made between what Smith 

(1991) refers to as developmental processing and knowledge 

processing. The former deals specifically with the 

psychological mechanisms involved in the processing of new 

information coming from the environment. This is the 

developmental stage of SLA. It is certainly the case that 

second language learners have continual opportunities to add 

to their L2 lexicon. In this way, the developmental process 

of the lexicon may be continuous. It is somewhat easier to 
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imagine a finite developmental process with respect to other 

areas of SLA, such as syntax. Once the second language 

learner has sufficient knowledge of the L2, he or she can 

then begin to produce and comprehend the L2. 

The current study is an investigation into the nature of 

language processing in the bilingual. Namely, it 

investigates English/Spanish bilinguals and in doing so 

addresses some of the fundamental questions specific to 

language processing in the bilingual. 

Znterac^vltY and. error azialysxs 

Psycholinguists investigate naturally occurring speech 

errors with the expectation that the nature of these errors 

will reveal the internal workings of language production 

(Dell, 1986; Fromkin, 1971; Garrett, 1975; Stemberger, 

1985). The analysis of speech errors may reveal the extent 

to which different levels of language processing contribute 

to the construction of a phonetically realized string of 

words. In other words, speech errors may reveal a great 

deal about the interactivity of information stemming from 

the message level (i.e., semantics), and that stemming from 

the functional and positional levels (i.e., syntax, 

phonology, etc.). As discussed in Chapter 1, Garrett's 

model of language production is but one example of a model 
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that emphasizes distinct levels of information processing 

during production. While other models (e.g., Levelt, 1989) 

differ with respect to the exact nature of the calculations 

attributed to each level of processing, there is a common 

ground in positing distinct levels for the processing of 

conceptual and configurational information. 

One type of naturally occurring speech error that has 

provided insights into the extent of interactivity in 

language production is that of subject-verb agreement. The 

following four sentences (from Bock and Miller, 1991) each 

contain a subject-verb agreement error. 

(1) *The time for fun and games are over. 

(2) *The readiness of our conventional forces are 

at an all-time low. 

(3) *I don^t think it much matters where the final 

reinterment of these men are. 

(4) *The learning skills people have entering college is 

less than it should be. 

In excimples (l)-(3), the subject of the sentence is singular 

and yet its verb is in the plural form. In example (4), the 

subject of the sentence is plural and yet its verb is in the 

singular form. In each of the four examples, the subject 

noun is separated from the verb by another noun phrase that 

disagrees in number with subject noun. It appears as though 
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the erroneous subject-verb agreement is due to agreement 

between the verb and the local noun (Bock and Miller, 1991). 

Quirk, Greenbaum, Leech, and Svartvik, (1972) refer to this 

type of speech error as proximity concord due to the fact 

that the verb agrees with the noun phrase closest to it in 

terms of linear order, as opposed to the subject of the 

sentence. 

As Bock and Miller point out, the subject-verb agreement 

relationship almost always involves the head subject noun in 

a configurational position of the highest noun phrase in the 

clause. In other words, subject-verb agreement appears to 

be partially, if not entirely, configurational (i.e., 

syntactic). However, taking into account the general 

tendency for configurational relations to coincide with 

conceptual ones, assessing these types of agreement errors 

as purely configurational may be premature. 

Recall that one motivation for investigating subject-

verb agreement errors was that they may provide insights 

into the interactivity of message level information and 

information from lower levels of language production, in 

this case syntax. The examples given above suggest that 

subject-verb agreement errors provide insights into the 

syntactic nature of one aspect of language production, 

however it is still unclear as to how these types of errors 
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could reveal anything about the contribution of information 

from the message level. Having identified what appears to 

be a clearly configurational aspect of subject-verb 

agreement, it is possible to experimentally manipulate 

specific syntactic features of the agreement process in 

order to assess what syntactic manipulations cause agreement 

errors. Specifically, by varying the number of both the 

head subject noun and the local noun, and asking speakers to 

produce sentences, it is possible to determine how these 

syntactic variations effect subject-verb agreement errors. 

These variations may be considered syntactic in that they 

are overtly manifest in the morphology of the nouns and they 

have morphological consequences with respect to the verb. 

If a feature of the message level of the subject noun 

phrase could be identified in the sane way as that for the 

configurational level, this would not only permit the 

assessment of the effect of semantic manipulations on 

subject-verb agreement errors, but also provide some insight 

into the question of the interactivity of different levels 

of language production, as least with respect to subject-

verb agreement. The notion of distributivity is one 

semantic feature that can be manipulated experimentally. 

Semantically, a complex subject noun phrase is distributive 

when it is possible to interpret the first singular noun of 
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the phrase as applying to each instance of the plural second 

noun. Sentences (5) and (6) are examples of a non-

distributive phrase and a distributive phrase, respectively. 

(5) The bridge to the islands is long. 

(6) The label on the bottles is colorful. 

While both complex subject noun phrases are identical with 

respect to the syntactic features mentioned above (i.e., the 

head noun is singular, the local noun is plural), there does 

exist a semantic difference between the two. In (5), the 

bridge to the islands has as its referent one single bridge. 

Sentence (6) , on the other hand, permits a distributive 

reading in that the label on the bottles can refer to 

multiple tokens of the same label. For example, several 

bottles of the same wine will have only one type of label, 

but by virtue of there being multiple bottles there will 

also be multiple instances of that label. As such, both 

sentence (5) and sentence (6) have a singular head noun, but 

only in sentence (6) can the subject noun phrase be 

notionally plural (i.e., produce a distributive reading). 

The concept of notional plurality will be discussed further 

in the section on the nature of conceptual level 

information. 

If it were shown to be the case that the semantics of 

the subject noun phrase did indeed effect the rate of 
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subject-verb agreement errors, then this would suggest that 

with respect to the process of subject-verb agreement the 

message level is capable of influencing a lower level of 

processing. On the other hand, if the semantics of the 

subject noun phrase have no effect on the rate of subject

verb agreement errors, it would suggest that the 

configurational level is insulated against influences from 

other components of language processing. 

Subject-verb aqreement and cross-1inquistic variation 

Subject-verb agreement provides an ideal linguistic 

phenomenon through which to study the interactivity of 

syntax and semantics in natural language production. It 

easy to think of subject-verb agreement in terms of the 

simple concord of subject and verb with respect to 

singularity or plurality. In this way, the subject-verb 

agreement mechanism simply determines the grammatical number 

on the subject and that feature, be it singular or plural, 

is then copied to the verb. This explanation is entirely 

configurational in that no other factors, namely semantics, 

influence the subject-verb agreement process. 

If the notion of feature copying is correct and subject

verb agreement is a purely configurational process, then 

manipulation of the semantics of the subject noun phrase 
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should have no effect on the frequency of agreement errors. 

This is essentially what Bock and Miller (1991) found in 

their study of native speakers of English, in which they 

elicited speech errors experimentally. Syntactic 

manipulation of the experimental stimuli significantly 

affected the rate of subject-verb agreement errors. 

Specifically, when the subject noun phrase contained a 

singular head noun and a plural local noun the frequency of 

agreement errors was significantly greater (e.g., the bridge 

to the islands). However, semantic manipulations of the 

Scime stimuli showed no significant effect on the frequency 

of agreement errors. There was no significant difference in 

the frequency of agreement errors between a distributive 

phrase (e.g., the label on the bottles) and a non-

distributive phrase (e.g., the bridge to the islands). This 

lead Bock and Miller to conclude: 

...the semantic features of the sentence participants 
are of minimal relevance to the syntactic and 
morphological processes that implement agreement... 
(p. 45) , 

Another study, however, casts some doubt on the 

conclusion that the processes that implement subject-verb 

agreement are entirely syntactic and morphological. 

Vigliocco, Butterworth, and Semenza (1995) found with native 

speakers of Italian that while syntactic manipulation of the 

complex subject NP's again showed a significant effect in 
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the frequency of agreement errors, so too did the 

manipulation of the semantic variables. Vigliocco, et. al. 

(1995) conducted the same type of study with native speakers 

of Spanish and again found an effect for syntactic variables 

accompanied by an effect for the semantics of the complex 

MP's. These later studies strongly suggest that the 

processes that implement subject-verb agreement are not 

entirely syntactic in nature, or at least not in all 

languages. 

Taking these three studies into account, it appears that 

English subject-verb agreement is a purely syntactic 

process, whereas Italian and Spanish subject-verb agreement 

is not only syntactic, but semantic as well. In the next 

section I will review an additional study that directly 

addresses the following three possible explanations for the 

observed cross-linguistic difference with respect to 

subject-verb agreement; (1) pro-drop, (2) subject-verb 

inversion, and (3) verbal morphology. 

Oxs'trxbuUvxty In French and Du^ch 

It appears as though the processing of subject-verb 

agreement is not identical in all languages. Native 

speakers of Italian and Spanish show an effect of 

distributivity with respect to subject-verb agreement 
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errors, whereas native speakers of English do not. One of 

the questions to be asked is whether or not the observed 

cross-linguistic difference may be due to some linguistic 

aspect inherent in the distinction between the Germanic and 

Romance languages. This very question was addressed in 

another study by Vigliocco, Hartsuiker, Jarema, and Kolk 

(1996) 

Vigliocco, et. al. (1996) note that the three primary 

differences between a Germanic language like English and the 

Romance languages Italian and Spanish are (1) the richness 

of the verbal morphology, (2) the possibility of having 

post-verbal participants, and (3) the possibility of having 

null participants (i.e., participants that are 

configurationally represented and yet are not realized 

phonetically). English is generally considered to be a 

language with an impoverished verbal morphology, whereas 

Italian and Spanish both incorporate a more complex system 

of verbal morphology (i.e., a greater number of distinct 

morphological markings on the verb corresponding to person 

and number). Additionally, Italian and Spanish allow for 

the possibility of post-verbal participants in declarative 

sentences, whereas English does not. 

(7) Escribio Maria una carta a su padre. 
Wrote Maria a letter to her father. 
(Maria wrote a letter to her father.) 
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(8) E' andata dal dentista Alberto. 
Is gone to-the dentist Alberto. 
(Alberto went to the dentist.) 

Finally, both Italian and Spanish are pro-drop languages, 

allowing null participants- English is not pro-drop, thus 

it does not allow null participants. In order to assess to 

what extent, if any, these three factors play a role in 

determining the effect of distributivity on subject-verb 

agreement errors, Vigliocco, et. al. (1996) tested native 

speakers of French and Dutch. With respect to these three 

factors, Dutch does not allow for null participants, and in 

this way is similar to English. However, Dutch does allow 

for post-verbal participants, as does Italian and Spanish. 

(9) De kerk vindt Jan mooi. 
The church finds John beautiful. 
John finds the church beautiful. 

Also, the verbal morphology of Dutch is similar to that of 

Italian and Spanish in that the verb forms are univocally 

marked for number. French resembles English in that it does 

not allow for null participants, nor does it permit 

postverbal participants in declarative sentences. However, 

French is similar to Italian and Spanish in that its system 

of verbal morphology is richer than that of English. It 

should be noted that the richness of the verbal morphology 

in French manifests itself orthographically, but not always 

phonetically. The authors of the study, however, argue that 
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number is still encoded as a syntactic feature during 

grammatical encoding, evidence for this being its 

manifestation in the written form. While I will review this 

study in detail in the next chapter, the authors report that 

native speakers of both French and Dutch show an effect of 

distributivity on the processes underlying subject-verb 

agreement. As such, it appears that the observed cross-

linguistic difference in processing subject-verb agreement 

is not due to the possibility of pro-drop or subject-verb 

inversion as it appears in some Romance languages. Again, 

neither French nor Dutch allow pro-drop and French does not 

allow for subject-verb inversion, and yet both languages 

show an effect of distributivity. What both French and 

Dutch do have in common with Italian and Spanish is their 

rich systems of verbal morphology. The results of this last 

study place French and Dutch with Italian and Spanish, in 

terms of distributivity, leaving English as the only 

language investigated to date that does not show an effect 

of distributivity on subject-verb agreement. 

As mentioned, one motivation for this type of research 

into natural language was the question of the interactivity 

of syntactic and semantic factors in language processing. 

The cross-linguistic difference that was observed between 

languages like Italian, Spanish, French and Dutch on the one 
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hand, and English on the other, left researchers with the 

task of explaining this difference. I will review in detail 

the explanations proposed by researchers to account for this 

cross-linguistic difference in Chapter 2. In general, 

however, these explanations center around the question of 

whether a language implements subject-verb agreement through 

a process such as feature copying within a purely syntactic 

representation (Kempen and Hoenkamp, 1987) or some type of 

independent retrieval of agreement features directly from 

the conceptual level to the verb. The current study is an 

attempt to contribute to that explanation by examining the 

processing of subject-verb agreement in non-native (L2) 

speakers of Spanish. The reasons for investigating non-

native speakers of Spanish are the following. First, I am 

defining non-native speaker as one who began learning the 

language after any proposed critical period for language 

acquisition. As such, it may be possible to identify 

certain aspects of the L2 that are extremely difficult, if 

not impossible, to acquire as a non-native speaker of the 

language. While there may or may not be structural aspects 

of the L2 that fall into this category, I am assuming that 

there certainly are semantic aspects of the L2 that are 

nearly impossible to acquire as a non-native speaker. 

Secondly, if native speakers of English who have learned 



34 

Spanish after the critical period are sensitive to semantic 

manipulations of experimental stimuli in Spanish, then it 

suggests that it is possible to identify a structural aspect 

of the stimuli that may be permitting the semantic 

influence. Here I am assuming that very abstract conceptual 

differences between LI and L2 will pose real acquisition 

difficulties for the L2 learner. If, on the other hand, 

the same non-native speakers of Spanish do not show any 

sensitivity to semantic manipulations of experimental 

stimuli in Spanish, it would suggest that these non-native 

speakers of Spanish have not modified the aspects of 

processing subject-verb agreement that allow distributivity 

to affect subject-verb agreement. In other words, non-

native speakers of Spanish would be producing Spanish 

subject-verb agreement in a manner similar to that of native 

speakers of English producing English subject-verb 

agreement. Lastly, the motivation for investigating non-

native speakers of Spanish concerns the possibility that 

language processing in the bilingual is in general different 

from that of monolingual language processing. That is, if 

non-native speakers of Spanish do indeed show a sensitivity 

to semantic aspects of subject-verb agreement, it would then 

be necessary to show that they still do not show this effect 

in their LI English. If they did show a semantic effect in 
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processing subject-verb agreement in their LI simply by 

virtue of having become bilingual, then a plausible 

explanation might have more to do with the nature of 

bilingualism in general, as opposed to the structural 

specifics of Spanish and English. This final possibility, 

while unlikely, will also be considered in the current 

study. 

DistrdLbutivity and procassing load. 

Previous accounts of the observed cross-linguistic 

difference with respect to subject-verb agreement errors 

have mostly centered on the notion of grammatical features 

for number and their percolation from subject to verb. 

Kempen and Hoenkamp (1987) propose a computational model of 

grammatical encoding that employs feature copying. In this 

model, the grammatical features necessary for proper 

agreement percolate up the branches of the configurational 

tree. In a phrase such as the label on the bottles, the 

grammatical feature for singularity [-pi ] percolates from 

the head noun phrase the label, up to the maximal projection 

for the entire subject noun phrase, and then down on to the 

verb (see Figure 2, Appendix). Vigliocco, et. al. (1996) 

note that subject-verb agreement may be an instance whereby 

the grammatical feature for plurality [ + pi ] associated 
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with the local noun phrase the bottles, also percolates, 

erroneously, up the syntactic branches. In this case, 

however, the [ + pi ] is what is passed on to the verb and 

not [ - pi ]. The authors point out, however, that while 

this appears to be a plausible explanation, particularly 

with respect to purely syntactic subject-verb agreement 

errors, it cannot account for the cross-linguistic 

variability associated with the semantic influence on 

subject-verb agreement. Additionally, feature percolation 

cannot account for the fact that subject-verb agreement 

errors are significantly more frequent when the head noun is 

singular and the local noun plural than vice-versa. 

In contrast to feature copying as a way of transferring 

grammatical features from the subject noun phrase to the 

verb, feature unification (De Smedt, 1990) involves parallel 

retrieval of grammatical features for both the subject and 

the verb (see Figure 3, Appendix). While the features for 

both nouns that comprise the subject noun phrase percolate 

to the maximal projection of the subject noun phrase, so too 

are features for number, person, etc. retrieved directly 

from the conceptual representation. These features are then 

passed to a procedure responsible for the unification of 

features from both the svibject and the verb. It is the 

independent retrieval of the grammatical features for both 
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the sxibject and the verb that may account for the cross-

linguistic variability. This would require that languages 

vary as to whether or not subject-verb agreement involves 

the direct retrieval of grammatical features from the 

conceptual level to the verb. This would explain why native 

speakers of English show no effect of distributivity on 

subject-verb agreement, whereas native speakers of Italian, 

Spanish, French and Dutch do. This latter group of 

languages would allow for the direct retrieval of 

grammatical features from the conceptual level specifically 

for the construction of the verb phrase, whereas English 

would not. In the next chapter, I will review in more 

detail the implications of feature copying and feature 

unification for explanations of the cross-linguistic 

variation of subject-verb agreement. 

I would like to suggest another possibility that may 

provide an explanation for the cross-linguistic variation 

observed in subject-verb agreement errors. The explanation 

also relies on the direct retrieval of features from the 

conceptual level. In trying to explain the cross-linguistic 

variation the following question is asked - Why is a complex 

subject noun phrase, one with a singular head noun and 

plural local noun, ever produced with a plural verb? A 

different, slightly more interesting question is - Is the 
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subject noun phrase with a singular head and plural local 

noun ever produced with an ungrammatical verb form? 

Considering the work that I have reviewed up to this point, 

it certainly appears that the answer to the second question 

is a definitive *yes'. However, it is possible that not all 

subject-verb agreement errors are identical in nature. That 

is, not all subject-verb agreement errors necessarily stem 

from the same *source'. This consideration requires looking 

more closely at the syntax of the complex subject noun 

phrase. 

The types of siabject noun phrases we are most concerned 

with are those comprised of a singular head noun followed by 

a prepositional phrase containing a plural noun. The 

observed cross-linguistic variation stems from the 

distinction between single token siabject noun phrases (e.g., 

the bridge to the islands), and the multiple token subject 

noun phrases (e.g., the label on the bottles). As 

mentioned, there is no cross-linguistic variation with 

respect to subject-verb agreement when considering the 

purely syntactic character of the agreement errors. That 

is, all the languages investigated to date - English, 

Spanish, Italian, French, and Dutch - show an increase in 

subject-verb agreement errors when the head noun is singular 

and the local noun is plural. It should be noted, however. 
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that an alternative account could posit that the source of 

these errors varies from language to language. For the 

moment, I am assuming this not to be the case in order to 

construct a more unified account of subject-verb agreement 

across different languages. 

I would like to raise the possibility that syntactic 

siibject-verb agreement errors in all languages are 

attributable to the processor's inability to retrieve the 

necessary grammatical features for number directly from the 

head of the complex subject noun phrase. What accounts for 

this occasional breakdown in feature retrieval is a type of 

processing overload as discussed in Fayol, et al. (1994) and 

Ford and Holmes (1978). These studies indicate that 

processing load increases as language production proceeds 

from the beginning to the end of a phrase. This suggests 

that some planning for a phrase occurs at the end of the 

preceding phrase (i.e., at the end of the comlex subject NP, 

the VP is being planned.) What is important with respect to 

the nature of the excess processing load during language 

production is that it can be sufficient enough to impair the 

processor's ability to retrieve the number features from the 

head of the subject noun phrase. It should be noted that 

not all subject-verb agreement involving complex subject 

noun phrases results in agreement errors. The excess 
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processing load hypothesis may account for the small 

percentage of subject-verb agreement that is ungrammatical. 

The complex subject noun phrases discussed thus far provide 

a second source (i.e., the local noun) from which the 

processor can retrieve the number feature necessary for 

subject-verb agreement. In the case of a phrase such as the 

bridge to the islands, the number feature [ - pi ] from the 

head bridge is inaccessible, leaving the processor with only 

one other source internal to the subject noun phrase for a 

number feature. This alternative source is the local noun 

islands from which the feature [ + pi ] percolates to the 

maximal projection of the subject noun phrase and by way of 

feature copying determines number on the verb. Again, it is 

important to note that what results in the unusual *loss' of 

features on the head of the subject noun phrase is a type of 

occasional processing overload occurring at the end of the 

subject noun phrase. So far, this explanation can account 

for what appears simply to be erroneous agreement between 

the number feature of the local noun and the verb, a purely 

syntactic process observed in all languages investigated to 

date. 

The excess processing load occurring at the end of 

phrases can sometimes be great enough as to inhibit the 

retrieval of number features from both the head noun and 
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local noun of the complex subject noun phrase. In this 

case, the processor is left with no grammatical feature for 

number coming directly from the syntactic configuration of 

the complex subject noun phrase. Its only other source for 

number feature is the conceptual level. While the number 

feature that is directly retrieved from the conceptual level 

is not grammatical in nature, it is sufficient for the 

determination of number on the verb. Any explanation 

involving direct retrieval of features from the conceptual 

level will have to specify the nature of these features in 

relation to the grammatical features typically associated 

with the configurational level. 

It is assumed that the level of conceptual representation 

is the level at which the distinction between distributive 

and non-distributive noun phrases can be realized. It is 

only when the grammatical features from the subject noun 

phrase are inaccessible due to excess processing load does 

the processor refer directly to the conceptual level to 

determine number on the verb. As such, it is only when the 

subject noun phrase permits a distributive reading that 

direct reference to the conceptual level for number results 

in a subject-verb agreement error. In the distributive 

case, the conceptual feature of {plural} will select for a 

plural verb form that conflicts with the actual grammatical 
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feature of [ - pi ] within the configuration of the subject 

noun phrase. In the non-distributive case, the conceptual 

feature of {singular} will select for a singular verb form 

that agrees with the actual grammatical feature of [ - pi ] 

within the configuration of the subject noun phrase. I will 

further discuss the nature of sxibject-verb agreement errors 

as they pertain to a purely syntactic level of agreement, as 

well as a purely conceptual level of agreement in Chapter 4. 

What I have proposed to this point involves a universal 

processing mechanism for subject-verb agreement. The 

obvious question that now needs to be addressed concerns the 

observed cross-linguistic variation in terms of a 

distributivity effect on subject-verb agreement errors. In 

terms of the processing of subject-verb agreement, where is 

there room for at least some cross-linguistic variation? 

The answer concerns the effects of excess processing load 

within the complex subject noun phrase itself. The only 

reason the processor will refer directly to the conceptual 

level for number features is that it is unable (i.e., during 

moments of excess processing load) to access the grammatical 

features directly from the syntactic level. Again, it is 

only at the conceptual level that the distributive/non-

distributive distinction can play itself out in terms of 

subject-verb agreement. Of the languages investigated to 
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date, English is the only one that is not sensitive to this 

distinction, at least with respect to complex subject noun 

phrases and subject-verb agreement. My proposal predicts 

that the subject-verb agreement process in English does not 

make direct reference to the conceptual level in order to 

retrieve number for verb selection. Processing load in 

English is not such that the processor is unable to retrieve 

any grammatical features from configurational level. While 

the grairanatical features for nxamber from the head may at 

times be inaccessible, processing load in the complex 

subject noun phrase is never so great as to also inhibit 

the retrieval of features directly from the local noun. In 

this way, English subject-verb agreement in complex subject 

noun phrases is a purely syntactic process, as suggested in 

Bock and Miller (1991). 

The entire argxament rests on the notion of excess 

processing load inhibiting the retrieval of grammatical 

features from the complex subject noun phrase in Italian, 

Spanish, French, and Dutch, but not in English. I would 

like to argue that this is the direct result of the greater 

configurational complexity of the subject DP in Italian, 

Spanish, French, and Dutch as compared to that of the 

subject NP in English. Specifically, the pertinent 

configurational distinction between the subject DP and the 
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siibject NP centers on the presence of the functional 

category NuitiP in the subject DP. This functional category 

is absent in the subject NP. In languages whose speakers 

are sensitive to the distributive/non-distributive 

distinction with respect to subject-verb agreement, the 

added configurational complexity caused by the presence of 

NumP in the subject DP is sufficient to occasionally 

increase processing load, inhibiting a direct retrieval of 

any grammatical features from the configurational level and 

forcing reference to the conceptual level. (For further 

discussion concerning the use and representation of gender 

and number see Di Domenico and De Vincenzi, 1996). 

As mentioned earlier, one possible result from the 

current study involving third year students of Spanish is 

that they do in fact show an effect of distributivity. This 

being the case, I will argue that the limited proficiency in 

the L2 of the participants in the current study suggests 

that what initially triggers the resulting effect of 

distributivity is structural in nature. That is, the 

pertinent configurational aspect of the L2 subject DP (i.e., 

NumP), is typically acquired relatively early in the L2 

developmental sequence. With respect to the Spanish subject 

DP, L2 learners quickly become aware of the agreement 

features for gender and number between determiners and 
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nouns. As such, once L2 learners have acquired NumP in the 

L2 subject DP, they are subject to the same type of excess 

processing load that occasionally leads native speakers of 

Spanish to the conceptual level for agreement features. 

This type of structural explanation will be discussed in 

favor of one involving a more abstract explanation of the 

L1/L2 difference. In general, I will argue that the limited 

L2 proficiency of the participants in the current study will 

in turn limit the extent to which an explanation for an 

effect of distributivity in L2 Spanish can be conceptual in 

nature. 

Language processing and the critical period 

An additional area of previous research that is important 

for the current study involves agreement processes 

associated with anaphoric pronouns. While it has been 

suggested that in English, subject-verb agreement is 

entirely a syntactic process, an experiment by Bock, et al. 

(1992) involving anaphoric pronouns reports that there may 

be agreement processes in English that involve semantic 

factors as well. This study showed that native speakers of 

English are sensitive to the distributive/non-distributive 

distinction when constructing tag questions containing 

anaphoric pronouns. For excimple, when presented with a 
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sentence such as - The label on the bottles is beautiful, 

after which the subject had to repeat the sentence and 

supply a tag question in the form of - Isn't it?- native 

speakers of English showed an effect of distributivity on 

number agreement errors between the subject and the pronoun. 

I will argue in Chapter 4 that because of excess processing 

load that results in an inability to always recover the 

grcunmatical features from the subject noun phrase, native 

speakers of English refer to the conceptual level from which 

the conceptual features determining number on the pronoun 

are retrieved. This explanation rests on the notion that 

any time excess processing load inhibits the retrieval of 

grammatical features for number, the processor will retrieve 

the necessary conceptual feature directly from the 

conceptual level. It is only from the conceptual level that 

the distributive/non-distributive distinction can realize 

itself in production. 

The observed effect of distributivity on agreement 

processes with anaphoric pronouns in English has led some 

researchers to consider the possibility that agreement 

processes situate themselves on some type of continuum along 

which the role of syntactic or semantic elements vary with 

respect to agreement processes (see Corbett, 1983). In 

contrast to a type of agreement continuum, I propose that 
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the nature of agreement processes will vary from one 

language to another depending on certain configurational 

aspects of the languages in question. 

This leads to the first of the hypotheses that I would 

like to investigate in this study. Subject-verb agreement is 

a process that is by and large the same in all languages 

which exhibit subject-verb agreement. What has been 

observed as a cross-linguistic difference among languages 

like English, Spanish and Italian, is really the same 

processing mechanism only functioning with different 

configurational aspects of different languages. In essence, 

the nature of the observed cross-linguistic variation is one 

of underlying configurational knowledge and not one of 

processing. What is important to recognize is that the 

observed cross-linguistic difference results from a 

processing mechanism which is not language specific, but 

universal. The processing mechanism is the same for all 

languages. What is observed as variation is simply the 

agreement mechanism processing different configurational 

aspects of different languages. In support of the 

hypothesis that the cross-linguistic variation is a 

configurational issue, I will review in detail the research 

involving agreement and pronominal elements in English. 
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The second hypothesis I would like to propose is that 

the processing mechanism involved in subject-verb agreement 

is not subject to constraints on language acquisition often 

attributed to some type of critical period. Critical period 

effects are generally described in terms of linguistic 

knowledge and not language processing. While delayed 

exposure to any given language may indeed be detrimental to 

the L2 learner's attempt to attain native-like proficiency, 

it is still unclear whether or not the root of the problem 

lies in static knowledge of the L2 or in the actual 

processing of the L2. Critical period effects are generally 

assumed to operate at the level of linguistic knowledge. I 

will argue in favor of the position that at least some 

processing mechanisms are not subject to the inverse 

relationship of age-of-exposure and ultimate level of 

proficiency in the target language. In terms of Chomsky's 

competence/performance distinction, language abilities that 

decline with age are a problem of language competence and 

not one of language processing. 

Specifically, what I would like to argue is that 

results from the current study involving non-native speakers 

of Spanish support the hypothesis that at least some 

language processing mechanisms are not subject to age-of-

learning effects. The issue of whether or not semantic 
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factors are considered in processing subject-verb agreement 

is certainly not something that is taught in the L2 

classroom, nor something the L2 learner encounters in 

everyday speech. Therefore, if the L2 learner does 

demonstrate a semantic influence in processing subject-verb 

agreement in the L2, we can assume that this ^new' 

processing in the L2 was acquired implicitly. That is, 

while the overt morphology of subject-verb agreement is 

generally taught and learned explicitly, the acquisition of 

processing mechanisms involving semantic considerations must 

be implicit- This leaves two possibilities as to the 

explanation for the seemingly new way of processing subject-

verb agreement by the non-native speaker. The first 

involves the assumption that processing of subject-verb 

agreement in English is qualitatively different from that of 

Spanish and Italian. Under this first assumption, the L2 

learner would have to acquire an entirely different 

processing mechanism in order to show the same type of 

semantic influence in subject-verb agreement as shown by the 

native speaker of Spanish or Italian. A slightly weaker 

possibility involves the modification of the LI mechanism in 

order to conform to that of native speakers of the L2. This 

would entail establishing a processing mechanism for 

subject-verb agreement in the L2 that was essentially a 
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derivative of that used to process subject-verb agreement in 

the LI. 

As opposed to acquiring an entirely novel way of 

processing subject-verb agreement or even modifying the LI 

mechanism to conform to that of the L2, it is possible that 

the processing mechanism itself has not undergone any change 

whatsoever in its makeup. Humans are biologically endowed 

with an aspect of language processing that deals with 

agreement. It is designed to process various types of 

agreement (e.g., subject-verb, pronominal, etc.) regardless 

of language. As such, the L2 learner has nothing to acquire 

or modify in terms of the processor itself. The learner has 

only to acquire the necessary linguistic knowledge (i.e., 

input) which itself is language specific. The processor 

is fixed and is only indirectly affected by acquisition. 

This hypothesis predicts that L2 learners should show no 

age-of-exposure effects with respect to the processor, if 

all the necessary language specific, superficial 

characteristics of the L2 have been acquired. This means 

that non-native speakers of Spanish whose native language is 

English should show semantic effects in processing subject-

verb agreement, as long as they have acquired the language 

specific morphosyntax responsible for the semantic effects 

in processing subject-verb agreement. 
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EXPERZMBNTAI. WORK ON AGREEMENT 

In'trodac'txon 

Chapter 2 is a review of the relevant literature 

focusing on the question of interactivity in language 

processing. It specifically reviews a number of studies 

investigating subject-verb agreement errors in Italian, 

Spanish, French, Dutch and English. Particular emphasis is 

placed on the cross-linguistic variation observed with 

respect to distributivity and its effect on subject-verb 

agreement errors. In addition, a number of studies dealing 

with processing overload and its effect on language 

processing are reviewed. This latter group of studies is 

included in an effort to provide further empirical support 

for the hypothesis that in all languages, subject-verb 

agreement errors are initially triggered by the processor's 

inability to retrieve the necessary grammatical features for 

number from the subject NP. The inaccessibility of 

grammatical features is due specifically to excess 

processing overload, a hypothesis that will be explained in 

detail in Chapter 4. 
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Bock and Miller (1991) was one of the first studies to 

experimentally investigate subject-verb agreement errors in 

speech production. In order to address the issue of the 

syntactic versus the semantic nature of sentence 

participants, as well as the more general question 

concerning the interactivity of language processing, Bock 

and Miller had native speakers of English perform sentence 

completion tasks. This study consisted of three 

experiments, each designed to elicit subject-verb agreement 

errors. Each experiment involved complex NP's in which the 

syntactic and semantic characteristics were manipulated in 

order to assess the effect of each on the frequency and 

nature of erroneous agreement. 

Their first experiment was conducted in order to assess a 

number of different questions concerning subject-verb 

agreement errors. First, is it possible to induce agreement 

errors in the laboratory? Second, does the mismatch 

condition (i.e., where the head and local nouns do not agree 

in number) tend to induce a greater number of agreement 

errors than in the match condition (i.e., where the head and 

local nouns do agree in number)? Third, does the length of 

the post-nominal modifier exhibit an influence on the 
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agreement errors? By modifying the length of the post-

nominal modifier the researchers where able to assess the 

role of systematic memory problems in processing agreement. 

Two other factors were also evaluated. Half of the post-

nominal modifiers were prepositional phrases and half were 

clauses - both subject and object relative clauses. These 

types of post-nominal modifiers were included as an 

additional test of the role of memory in processing 

agreement. Lastly, two different types of subject NP's were 

included in the first experiment - single token preambles 

and multiple token preambles. Single tokens of the type the 

bridge to the islands were designed in order to prevent an 

interpretation involving the distribution of the head noun 

over multiple objects mentioned in the rest of the preamble. 

In other words, the bridge is singular and can only be 

interpreted as such. Multiple tokens, however, were 

intentionally constructed in order to favor an 

interpretation involving distribution of the head noun over 

multiple objects in the rest of the preamble. The preamble 

the label on the bottles is a multiple token. In spite of 

the fact that the label is a singular NP, the interpretation 

of the preamble as a whole requires multiple instances of 

the label. Multiple token preambles are notionally plural 

with respect to number, although they remain syntactically 
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singular. This semantic phenomenon of multiple token 

complex noun phrases is referred to in the literature as 

distributivity. These two types of tokens - single and 

multiple - allowed the researchers to investigate how the 

occurrence of subject-verb agreement errors is affected by 

referential variations. The participants for this first 

experiment were forty native speakers of English. The 

participants were instructed to repeat and supply sentence 

endings for each sentence preamble. The preambles were 

presented auditorily. The following are the criteria used 

to evaluate the participants' responses, as well as the raw 

numbers of responses in each category and the corresponding 

percentage of total responses: 737 corrects (57.6%), 63 

agreement errors (4.9%), 241 uninflected verbs (18.8%), and 

239 miscellaneous (18.7%). The factors included in the data 

analysis were (1) singular local noun vs. plural local noun, 

(2) match in number between the head and local noun versus 

mismatch, and (3) long postmodifier versus short. The 

results revealed three significant phenomena. First, 

agreement errors were most frequent when the preamble 

consisted of a nominal postmodifier separating the head noun 

from the verb and the nominal postmodifier differed in 

number from the head noun. Second, agreement errors were 

markedly more likely when the head noun was singular and the 
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local noun plural. Finally, the length of the postmodifier 

had no effect on the occurrence of agreement errors. With 

respect to the first observation. Bock and Miller noted that 

in spontaneous speech and writing, 83% of subject-verb 

agreement errors are observed in the mismatch condition 

where the head noun is singular and the local noun is 

plural. This first experiment revealed this same bias, with 

88% of the errors occurring with a singular local noun and 

plural head noun. One possible explanation for the mismatch 

bias is that participants are incorrectly identifying the 

subject of the preamble as the local noun. Bock and Miller 

point out, however, that if this were the case the mismatch 

condition of plural local noun and singular head noun would 

result in a comparable frequency of errors. It does not. 

Although repetition errors were more common with long post-

nominal modifiers as opposed to short, there was no effect 

on agreement errors. Additionally, phrasal post-nominal 

modifiers produced reliably more errors than did clausal 

post-nominal modifiers. The authors conclude that while 

long preambles may induce a substantial processing burden as 

reflected in preamble repetition errors, distance between 

the subject and verb plays little or no role in the 

agreement process. Finally, the distribution of errors for 

the single versus multiple token preambles showed no 
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significant difference. That is, preambles that did not 

permit a distributive reading were just as likely to produce 

subject-verb agreement errors as were preambles that did 

permit the distributive reading. 

Their second experiment was designed in order to test 

the extent to which conceptual correlates of subjecthood may 

cause erroneous agreement. Conceptual features such as 

animacy may be more frequent in head nouns as opposed to 

local nouns. This difference and its influence may be 

hidden in the spontaneous errors, as well as in those 

observed in Experiment 1. Based on the results from 

Experiment 2 the authors concluded that the animacy of the 

local does not appear to significantly affect the agreement 

process. Additionally, the singular-plural asymmetry 

observed in Experiment 1 was identical for animate and 

inanimate local nouns in Experiment 2. In sum, the animacy 

of the local noun did not affect agreement, however the 

plurality of the local noun did. 

Experiment 2 was replicated yielding patterns of effects 

for niomber mismatches, plurality, and animacy comparable to 

those of the first run through of Experiment 2. However, 

the tendency for plural concrete local nouns to produce more 

agreement errors than plural abstract local nouns was not 

present in the replication of Experiment 2. The authors 
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attribute this to the unbalanced distribution of 

concreteness variations over participants. 

Experiment 3 of the Bock and Miller study was designed to 

test two possibilities resulting from Experiments 1 and 2. 

First, because animacy, a primary characteristic of 

subjecthood, did not affect subject-verb agreement it is 

possible that configurational properties (i.e., 

subjecthood), are irrelevant to the agreement process. 

Under this proposal, the agreement process is driven by 

plurality and sentence position alone. This can be tested 

using English constructions such as The king that the 

colonies oppose is a tyrant. The verb oppose is part of the 

relative clause, such that *The king that the colonies 

opposes is a tyrant is ungrammatical. Bock and Miller 

(1991) predicted that if configurational properties are 

irrelevant to the agreement process, then the results of 

Experiment 3 should pattern similarly to those of Experiment 

2. However, if the subject relation does play a role in 

subject-verb agreement, the response patterns for Experiment 

3 should reverse, relative to those of Experiments 1 and 2. 

Experiment 3 was also designed to test the possibility that 

animacy may prompt covert reassignment of the subject 

relation, thereby producing more agreement errors. The 

politician that the flag adorned was pleased with his 
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reception requires a lower-clause verb that has an inanimate 

subject and an animate object. Predicates of this nature 

are rare in natural language. One possible solution for 

processing this type of logically difficult predication is 

for the speaker to reinterpret the relation between the two 

participants yielding a mental representation closer to The 

flag that the politician. in this way, the animate subject 

eases the predication problem by controlling the verb in the 

lower clause. If this hypothesis accurately reflects the 

processing of sxibject-verb agreement in these types of 

clauses, then an animate noun as the upstairs subject should 

trigger more agreement errors than an inanimate noun. The 

participants for Experiment 3 were 64 native speakers of 

English. The items were those used in Experiment 2, with 

the exception that the preposition was replaced with the 

relativizer that. The items were counter-balanced for 

singular-plural on the upstairs and downstairs participants, 

as well as for animacy. The procedure was identical to that 

of Experiments 1 and 2. The results clearly show that 

erroneous agreement is more likely with (1) an animate 

upstairs subject, (2) when that subject is plural, and (3) 

when the number of the upstairs and downstairs participants 

mismatched. Experiment 3 demonstrated the effect of animacy 

on subject assignment. From these results the authors 
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conclude that animacy can significantly affect subject-

assignment, which in turn can produce ungrammatical subject-

verb agreement. Also, when the local noun was the subject 

of the sentence, the verb generally agreed with it and not 

the initial noun phrase. 

For production purposes, agreement seems to be calculated 
with respect to abstract syntactic designations of 
subject. (Bock and Miller, 1991, p. 81) 

In summarizing the Bock and Miller study with native 

speakers of English, three primary findings should be noted. 

First, the plurality of the local noun in the mismatch 

condition had a significant effect on the frequency of 

subject-verb agreement errors. Second, animacy does not 

directly affect the subject-verb agreement process. 

However, animacy does play a role in subject assignment, 

which in turn can affect the frequency of subject-verb 

agreement errors. Finally, native English speakers showed 

no effect of distributivity on the incidence of subject-verb 

agreement errors. 

Italian 

A second relevant study is that of Vigliocco, Butterworth 

and Semenza (1995). This study consisted of three 

experiments investigating subject-verb agreement errors 

committed by native speakers of Italian. The first of the 

three experiments was designed to assess the factors 
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responsible for subject-verb agreement errors in Italian. 

The same type of sentence completion task as that employed 

in the Bock and Miller (1991) was used with 60 native 

speakers of Italian. The experimental variables for the 

first experiment were: (1) single token versus multiple 

token noun phrase; (2) morphology of the head noun (marked 

versus unmarked for number, ambiguously marked for gender); 

(3) number of head and local noun (match versus mismatch); 

and 4) gender match versus mismatch between head and local 

noun. Responses were scored in accordance with following 

categories: (1) correct responses; (2) agreement errors; (3) 

repetition errors, and 4) miscellaneous responses. The 

category for agreement errors was further divided into 

a) number agreement errors, b) gender agreement errors, c) 

number and gender agreement errors, and d) agreement errors 

following a repetition error. The results revealed the 

following. Despite the greater complexity of the 

morphological system in Italian as compared to English, the 

overall error rate (3.85%) was similar to that found in the 

Bock and Miller (1991) study. Agreement errors were more 

common when the head and local noun mismatched for number. 

However, a significant effect of distributivity of the 

subject NP was observed. This is in direct contrast to what 

found with native speakers of English. Additionally, zero 
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morphophonological marking for number on the head noun 

significantly increased agreement errors. 

While these results seem to suggest that subject-verb 

agreement is not an entirely syntactic process, at least not 

in all languages, and may be sensitive to semantic and 

morphological manipulation of the subject NP, they are not 

conclusive. The observed effect for distributivity was 

small. Also, the morphological effect was not clear because 

the unbalanced design of the experiment did not permit an 

assessment of a possible interaction between semantic and 

morphological factors. Experiment 2 was designed to 

replicate the results of- Experiment 1, using a fully 

factorial design. 

Experiment 2 employed a different methodology from that 

of Experiment 1. While still a sentence completion task, 

the methodology differed in that each item consisted of an 

adjective followed by the sentence preamble. The 

participants' task was to produce a complete sentence 

beginning with the preamble and including the adjective. A 

visual, as opposed to acoustic presentation was used to test 

the robustness of the findings from Experiment 1. The 

participants were 40 native speakers of Italian. The 

materials consisted of the following experimental variables: 

(1) adjective (congruent in number with the head noun or 
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incongruent); (2) distributivity of the preamble (singular 

token or multiple token); (3) morphological marking on the 

head noun (marked or invariant). Experiment 2 was divided 

into two parts. Part 1 had all head nouns singular and local 

nouns plural. Part 2 had all head nouns plural and local 

nouns singular. As such, an effect for distributivity, if 

observed, would be expected in Part 1 and not Part 2. The 

scoring for Experiment 2 was identical to that used in 

Experiment 1. The category of "miscellaneous" was expanded, 

however, to include those cases in which the subject did not 

comprehend either the preamble or the adjective. 

Statistically, Part 1 and Part 2 were treated as two 

separate experiments. Analyses of variance with both 

participants and items as random factors were carried out. 

The dependent variables for each analysis were agreement 

errors and repetition errors, respectively. The results 

revealed the following distribution. In Part 1: 907 correct 

responses (70.8%), 116 agreement errors (9%), 190 repetition 

errors (14.8%) - of which 167 were errors in repetition of 

the head noun; these were followed by only 3 (0.2%) 

agreement errors, and 64 miscellaneous responses (5%). In 

Part 2: 939 correct responses (73.4%), 59 agreement errors 

(4.6%), 189 repetition errors (14.5%) - of which 164 were 

errors in repetition of the head noun; these were followed 
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by 12 agreement errors (0.9%), and 81 miscellaneous 

responses (6%). The analysis of variance on agreement 

errors in Part 1 showed a significant main effect of both 

number on the adjective and distributivity, as well as a 

significant interaction between the two. The analysis of 

variance on agreement errors in Part 2 showed a significant 

main effect of number of the adjective and morphological 

form of the head noun, as well as a significant interaction 

between the two (for distribution of agreement errors by 

sentence type in Experiment 2, see Table 5, Appendix). The 

analyses of variance performed on repetition errors revealed 

the following for both Parts 1 and 2: a significant main 

effect for number of the adjective, a significant main 

effect for morphological marking on the head noun, and a 

significant interaction between the two. 

The primary results from Experiment 2 were the following. 

Subject-verb agreement errors were more likely for singular 

head preambles, especially when the preamble had a 

distributive reading (i.e., multiple token). For plural 

head noun preambles, errors were more common when the 

subject head noun lacked morphological marking for number. 

Neither part of Experiment 2 showed a interaction effect of 

distributivity and morphological marking of the head noun. 

Overall, the agreement error rate was higher with a singular 
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head noun and plural local noun. Additionally, the presence 

of an adjective incongruent in number with the head noun 

produced more agreement errors. There was no significant 

difference in repetition errors in the two parts of the 

experiment, nor were repetition errors affected by 

distributivity, as were agreement errors. 

The results from Experiment 2 support the idea that the 

semantics of the sentence preamble does play some role in 

processing s\ibject-verb agreement, at least for native 

speakers of Italian. The results also suggest that the 

morphological form of the subject noun may play a role in 

subject-verb agreement as well. However, it is unclear what 

aspect of the morphology of the subject noun phrase produces 

more subject-verb agreement errors. Vigliocco, Butterworth 

and Semenza suggest two possibilities. First, it might 

simply be the lack of overt number marking on the head noun. 

The second possibility involves the total number of cues 

marking niomber. With invariant nouns as the head (e.g., la 

citta - the town, ie citta - the towns), the subject NP is 

marked for number on only the determiner, whereas in the 

local NP there is a redundant marking for number on both the 

determiner and the local noun itself. Experiment 3 was 

designed to further address these two possibilities as 
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explanations for the observed effect of the subject NP's 

morphology on subject-verb agreement errors. 

Experiment 3 involved manipulating the number cues on the 

head and local nouns of the preambles in order to assess the 

effect of each noun's morphology on agreement errors. 

Participants in Experiment 3 were 32 native speakers of 

Italian. Four distinct types of preambles were constructed 

with the following morphological characteristics: (1) number 

cues on both the head and local nouns; (2) no number cues on 

either the head or local noun; (3) number cue on the head 

noun only; and 4) number cue on the local noun only. The 

experimental variables were: (1) marked versus invariant 

morphological marking of the head noun (2) marked versus 

invariant morphological marking of the local noun; (3) 

number of the head noun; 4) match versus mismatch between 

the number of the head and local noun. The procedure for 

Experiment 3 was identical to that of Experiment 1. However, 

all participants received all four lists in two separate 

experiment sessions. The scoring for Experiment 3 was the 

same as that for Experiment 1, yielding the following: 1768 

correct responses (86.30%), 78 agreement errors (3.81%) - 76 

of these were errors involving number agreement and 2 

involving gender agreement, 148 repetition errors (7.23%) -

83 of these were errors involving repetition of the head 
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noun, 14 agreement errors (0.68%) followed a repetition 

error, and 40 miscellaneous responses (1.95%). Two analyses 

of variance were carried out using the experimental factors 

described above. The first was carried out on agreement 

errors and the second on repetition errors. Both were done 

with participants and items as the random factors. The 

analyses revealed three primary results. First, 

morphologically invariant head nouns yield statistically 

more agreement errors than do head nouns that are 

morphologically marked for number. This first finding 

replicates that from Experiments 1 and 2. Second, agreement 

errors are not influenced by the relative number of 

agreement markers in the head and local NPs. Finally, the 

distribution of agreement errors as compared to repetition 

errors is different. This difference in the distribution of 

these two types of errors was also observed in Experiment 2 

and suggests that "registration and repetition are processes 

separate from the generation of the completion." (p.206) 

Vigliocco, Butterworth and Semenza cite two primary findings 

from the study. First, the semantic number of the subject 

NP (i.e., distributivity) does affect the rate of subject-

verb agreement errors. This finding for native speakers of 

Italian is in direct contrast to that observed for native 

speakers of English in Bock and Miller (1991). Second, the 
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frequency of subject-verb agreement errors is affected by 

the morphological marking on the subject NP. Vigliocco, 

Butterworth and Semenza (1995) conclude that agreement in 

languages like English and Italian relies on three distinct 

sources of information: (i) grammatical features of the 

controller, (ii) the syntactic relationship between the 

controller and the target, and (iii) the referent(s) of the 

controller. The authors suggest that these three distinct 

sources of information may contribute to the agreement 

process in ways that vary across languages. 

Spanish 

The third study of particular importance was conducted by 

Vigliocco, Butterworth and Garrett (1996) using native 

speakers of Spanish and native speakers of English. This 

study consisted of four experiments each addressing the 

extent to which semantic and syntactic factors affect 

subject-verb agreement errors. The participants for 

Experiment 1 were 32 native speakers of Spanish. The 

materials consisted of sentence preambles, each consisting 

of a subject noun phrase followed by prepositional phrase. 

The experimental variables were: (1) number of the head noun 

(singular versus plural); (2) match versus mismatch (number 

between the head noun and the local noun); and (3} 

distributivity of the preamble (single versus multiple 
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token). The preambles were presented visually and the 

participants' task was to repeat the preamble and provide a 

sentence completion. The dependent variable for the 

statistical analyses was the number of subject-verb 

agreement errors. Two analyses of variance were carried 

out, each with participants and items as the random 

variable. The first analysis of variance addressed the 

factors that have been shown to be influential in subject-

verb agreement errors in English and Italian. The factors 

were (1) number of the head noun, (2) match versus mismatch 

(number between head and local noun), (3) gender of the head 

noun, 4) gender between the head and local noun (agreement 

versus disagreement). The second analysis of variance was 

performed to assess the possible effect of distributivity. 

Here, the only experimental factor was distributivity -

singular token versus multiple token. The scoring criteria 

yielded the following results: 1659 correct responses (81%); 

110 agreement errors (5.37%) - of these 103 were errors in 

the agreement of number, 4 were errors in the agreement of 

gender and 3 were errors in the agreement of number and 

gender; 110 errors in the repetition of the head noun 

(5.37%); 15 agreement errors after a repetition error 

(0.73%); and 154 miscellaneous responses (7.52%). The first 

analysis of variance revealed a main effect of number 
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between the head and local noun. Subject-verb agreement 

errors were much more likely when the head was singular and 

the local plural. Additionally, there was a significant 

interaction between the number of the head noun and the 

match versus mismatch condition. No effect was observed for 

gender of the head noun nor for gender agreement between the 

head and local noun. The second analysis of variance 

revealed a main effect for distributivity. Subject-verb 

agreement errors were significantly more frequent in the 

multiple token condition than in the single token condition. 

This finding with respect to the effect of distributivity 

replicates that from the Vigliocco, Butterworth and Semenza 

(1995) study with native speakers of Italian, but contrasts 

with that from the Bock and Miller (1991) study with native 

speakers of English. 

Experiment 2 was designed to replicate the results from 

Experiment 1, although a different experimental procedure 

was used in order to increase error rates. In Spanish, as 

in Italian, predicates agree in number and sometimes in 

gender with the sentential subject. In Experiment 2, 

participants were presented on a computer screen with an 

adjective followed by the same type of sentence preambles 

used in Experiment 1. The adjective was either congruent 

with the number of the head noun (e.g., head noun singular/ 
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adjective singular) or incongruent (e.g., head noun plural/ 

adjective singular) The participants' task was to repeat 

the preaxnble and complete the sentence using the previously 

presented adjective. The participants for Experiment 2 were 

32 native speakers of Spanish. The sentence preambles were 

those used in Experiment 1. The scoring was also identical 

to that of Experiment 1. For all statistical tests 

agreement errors constituted the dependent variable. The 

analysis of variance was run with two factors - (1) 

distributivity (single versus multiple token) and (2) number 

of the adjective (singular versus plural). Application of 

the scoring criteria yielded the following: 74 6 correct 

responses (73.0%); 184 errors in number agreement (17.8%); 

43 repetition errors (4.2%); and 51 miscellaneous responses 

(5.0%). As expected, the influence of the mismatching 

adjective induced a higher frequency of agreement errors 

than in the previous experiment. The analysis of variance 

revealed a main effect of distributivity, as well as a main 

effect of the number of the adjective. There were 67 

errors(13.08%) in the single token condition and 117 errors 

(21.87%) in the multiple token condition. Additionally, 

there was a significant interaction between distributivity 

and number of the adjective by participants, but not by 
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items. Overall, the results of Experiment 2 replicate those 

of Experiment 1. 

Experiment 3 was designed to replicate the results of the 

Bock and Miller (1991) study. Specifically, it addressed 

the finding that distributivity does not affect subject-verb 

agreement errors in English. The participants for 

Experiment 3 were 56 native speakers of English. The test 

items for distributivity were identical to those used in the 

Bock and Miller study, with the exception that two of the 

previously used preambles were replaced as they were not 

judged unambiguously as either a single or multiple token. 

The preambles were presented auditorally and participants 

were asked to repeat the preamble and then provide a 

complete sentence ending. The scoring categories were those 

used in Experiments 1 and 2. An additional category of 

Uninflected Verb Response was added in order to account for 

verb forms uninflected for number (e.g., a past tense of a 

regular verb). The design and data analysis included 

agreement errors as the dependent variable. An analysis of 

variance was performed with distributivity (single versus 

multiple token) as the experimental factor. The analysis 

was run with both participants and items as the random 

variables. Application of the scoring criteria revealed the 

following distribution: 594 correct responses (66.29%); 70 
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agreement errors (7.81%); 50 repetition errors (5.58%) - of 

which 5 (0.56%) were followed by an agreement error; 6 

miscellaneous errors (0.67%); and 171 uninflected verb 

responses (19.08%). Additionally, there were 36 (4.02%) 

agreement errors in the multiple token condition and 34 

(3.80%) in the single token condition. This difference was 

not significant in the analysis by participants, nor by 

items. The authors concluded that the observed cross-

linguistic difference of a distributivity effect cannot be 

explained in terms of variations of experimental management. 

Experiment 4 was designed to test a certain hypothesis 

implicit in the model of grammatical encoding known as 

Incremental Procedural Grammar (IPG) (Kempen and Hoenkamp, 

1987). This model proposes that sentential constituents are 

assigned to their linear position by way of a word-order 

rule during phonological encoding. An effect of 

distributivity in sentences that begin with the verb and not 

the subject, even in English, would imply that number 

features can be directly retrieved from the conceptual 

representation along with the verb lemma. Furthermore, an 

effect of distributivity would imply that the order in which 

words are uttered corresponds to the order in which lemmas 

are retrieved. This would be in direct contrast to the 

predictions implicit in the IPG model concerning the 
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relationship of the retrieval of lemmas to the linear 

ordering of sentential constituents. Additionally, an 

effect of distributivity for sentences in English in which 

the verb is uttered first would be in contrast with any rule 

that moves constituents from their generated positions. The 

participants for Experiment 4 were 36 native speakers of 

English. The sentence preambles were identical to those 

used in Experiment 3. Participants were visually presented 

with a predicate (a plausible adjective), followed by the 

sentence preamble. The participants' task was to produce a 

question using the preamble and the adjective. The scoring 

for Experiment 4 was identical to that of Experiment 3, with 

the exception that the category for uninflected verb forms 

was discarded. Application of the scoring criteria yielded: 

392 correct responses (68.06%); 45 agreement errors (7,81%); 

94 repetition errors (16.31%) and 45 miscellaneous responses 

(7.81%). In the single token condition there were 25 

agreement errors (4.34%) and in the multiple token condition 

there were 20 agreement errors (3.47%). This difference 

failed to reach significance in both the analysis by 

participants and by items. The results from Experiment 4 

confirm those of Experiment 3. The notional number of the 

subject NP (i.e. distributivity) does not affect subject 

verb agreement in the production of English by native 
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speakers. This finding holds regardless of whether the 

first element in the sentence is the subject NP or the verb. 

The authors conclude that word order appears to be 

independent of the order in which lemmas are retrieved, and 

may be controlled by some type of word-order rule such as 

that proposed in IPG or any other syntactic account of word 

ordering that permits movement of previously generated 

constituents. 

The three primary findings from the Vigliocco, 

Butterworth and Garrett study are as follows: (1) an effect 

of distributivity was observed in native speakers of Spanish 

- this result is similar to that found in native speakers of 

Italian (Vigliocco et al., 1995); (2) there was no effect of 

distributivity observed in native speakers of English - this 

result replicates that found by Bock and Milller (1991), as 

well as by Bock, Eberhard and Cutting (1992) ; and (3) native 

speakers of English were not sensitive to distributivity, 

regardless of whether the sentence produced began with the 

verb or the subject NP. This last finding suggests that the 

processes of ordering constituents and constructing 

dominance relations are independent of one another. 

These three studies all addressed the extent to which the 

process of subject-verb agreement is sensitive to the 

semantic features of the complex subject NP. The results of 
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these studies reveal what appears to be a cross-linguistic 

difference with respect to distributivity and its effect on 

subject-verb agreement errors. Native speakers of English 

are not sensitive to the semantic features of the complex 

subject NP when implementing subject-verb agreement. In 

contrast, native speakers of both Italian and Spanish are 

sensitive to the semantics of the complex subject NP, 

showing an effect of distributivity on subject-verb 

agreement errors. It appears, then, that native speakers of 

a Germanic language such as English are not sensitive to 

distributivity, whereas native speakers of Romance languages 

such as Italian and Spanish are sensitive the semantic 

distinction. The question that arises concerns the 

structural differences between the two groups of languages 

that might be accounting for the observed cross-linguistic 

difference in processing subject-verb agreement. The three 

primary structural aspects that may in part explain this 

difference are: (1) richness of verbal morphology; (2) 

possibility of post-verbal participants; and (3) allowance 

of null participants. As is well known, Romance languages 

possess all three of these structural attributes, whereas 

English does not. 
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French and Duteh 

The possibility that any of these attributes, or some 

combination thereof, can explain the presence/absence of an 

effect of distributivity was investigated in a study by 

Vigliocco, Hartsuiker, Jarema, and Kolk (1996). The test 

languages in this study were French and Dutch. French and 

Dutch share some of the structural properties of Italian and 

Spanish, but not all. Experiment 1 of the study 

investigated native speakers of Dutch in order to determine 

if distributivity of the subject NP would affect subject-

verb agreement errors. As in English, Dutch does not permit 

null participants. However, Dutch is similar to Italian and 

Spanish in that it does permit post-verbal participants. 

Additionally, Dutch does possess rich verbal morphology 

(i.e., the verb forms are unambiguously marked for number.) 

The primary result from Experiment 1 showed that agreement 

errors were significantly more common in the multiple token 

condition than in the single token condition. This result 

was significant for the analysis of variance by both 

participants and items. In other words, native speakers of 

Dutch are sensitive to the semantic properties of the 

subject NP when implementing subject-verb agreement. The 

authors point out that this finding rules out the 

possibility that the observed cross-linguistic difference 
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between English and Italian/Spanish is due to the presence 

or absence of null participants. Neither Dutch nor English 

permits null participants and yet these two languages also 

manifest the observed cross-linguistic difference with 

respect to distributivity. The results of Experiment 1 were 

not conclusive, however, due to lower plausibility ratings 

given by the participants of the multiple token items as 

compared to the single token items. Experiment 2 was 

designed to replicate the results of Experiment 1 using a 

new set of materials judged equally plausible in both 

experimental conditions. 

Experiment 2 tested native speakers of Dutch to determine 

if distributivity would affect the frequency of subject-verb 

agreement errors when the single and multiple token 

preambles had been independently assessed as being equally 

plausible. The results from Experiment 2 replicated those 

of Experiment 1. Subject-verb agreement errors were 

significantly more common in the multiple token condition 

than in the single token condition. Again, due to the 

structural properties of Dutch, namely that Dutch is not a 

pro-drop language, it appears as though the presence of null 

participants is not a factor in determining whether or not 

the process of subject-verb agreement is sensitive to the 

semantic features of the subject NP. 
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Experiment 3 was designed to test the possibility that 

the structural characteristic of a language that determines 

whether or not its process of subject-verb agreement is 

sensitive to the conceptual nxunber of the s\ibject is its 

allowance of post-verbal participants. French shares with 

Italian/Spanish a rich verbal morphology. However, French 

also shares with English the fact that the subject must be 

lexical. Most importantly for this experiment is the fact 

that neither French nor English permits post-verbal 

participants. This last structural characteristic of French 

implies that if native speakers of French do show an effect 

of distributivity, then a language's sensitivity to the 

semantic content of the subject NP in subject-verb agreement 

is not dependent of the presence/absence of post-verbal 

participants. Additionally, an effect of distributivity in 

French would also support the conclusion from Experiment 2, 

that pro-drop is not a factor in determining semantic 

sensitivity in the subject-verb agreement process. The 

analyses of variance for Experiment 3 reveal a significant 

effect of distributivity both by participants and by items. 

These results from native speakers of French indicate that 

the effect of distributivity cannot be attributable to the 

possibility of dropping the subject pronoun or having the 

subject after the verb. As such, independent retrieval of 
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the number features for the subject and for the verb must be 

the result of some other factor. 

The results from the Vigliocco, Hartsuiker, Jarema, and 

Kolk (1996) study allow for the following conclusions. 

First, the effect of distributivity found in Dutch excludes 

the possibility that the sensitivity to semantic features of 

the subject NP in subject-verb agreement is attributable to 

some distinction between the Romance and Germanic languages. 

Second, the effect of distributivity cannot be attributed to 

morphological marking for number in the NP, as both Dutch 

and English are languages in which the definite determiner 

"the" does not give any information about niomber. However, 

English and Dutch do differ in that within the subject noun 

phrase in Dutch, there is a type of agreement between the 

determiner and the noun with respect to the distinction of 

common versus neuter nouns. The presence of agreement in 

the subject NP is significant in terms of processing load 

and will be discussed in more detail in Chapter 4. Of the 

three structural characteristics investigated - null 

participants, post-verbal participants, and rich verbal 

morphology - only the last is shared by Dutch, French, 

Italian and Spanish but not by English. 
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Procassxng load and subjac-b-vezb agxeomen-fc 

Another study addressing the issue of subject-verb 

agreement errors is that of Fayol, Largy, and Lemaire 

(1994). In this study, Fayol and his colleagues 

investigated the occurrence of agreement errors by native 

speakers of French participating in a written language task. 

The study was designed to test whether the notion of 

processing load can be considered a factor in subject-verb 

agreement errors. Specifically, the researchers tested the 

hypothesis that some subject-verb agreement errors are 

attributable to processing overload involving greater than 

normal demands on working memory. Three experiments, all 

involving orthographic production, were conducted in order 

to test the hypothesis. 

Experiment 1 involved 40 native speakers of French 

divided into two groups. The task for each subject in both 

groups was to write down the exact sentence that was 

presented auditorally. In addition, the participants in 

Group 2 were asked to recall a series of five words that 

were presented after each sentence. The stimuli consisted of 

four blocks of five sentences each. By varying the number 

of the two nouns in the complex subject noun phrase of each 

sentence, four sentence types were created: singular head 

noun - singular local noun (SS), singular head noun - plural 
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local noun (SP), plural head noun - plural local noun (PP), 

and plural head noun - singular local noun (PS). In 

addition to these four types of subject noun phrases, 20 

lists of five words were created. The words were selected 

according to the following criteria: all were monosyllabic 

belonging to different semantic categories and they were 

phonologically similar (e.g., pi, cri, ni). The 

phonological similarity was incorporated in order to 

increase attentional load in the working-memory system. In 

terms of scoring, the dependent variable was the number of 

inflection errors on the verb divided by the number of 

correctly recalled sentences. The independent variables 

were: (1) Group: with or without word to recall, (2) 

Condition: match versus mismatch of number on the nouns, and 

(3) Subject Number: singular versus plural. The results of 

Experiment 1 reveal a significant distinction between the 

performance of Group 1 (sentence only recall) and Group 2 

(sentence + word recall). The rate of subject-verb 

agreement errors for Group 1 was 0.04, compared to nearly 

0.30 for Group 2. The statistical analyses also revealed 

that the pattern of errors was the same for both groups. 

That is, for both groups the proportion of agreement errors 

was greater with a plural local noun than with a singular 

local noun. Additionally, the number of words correctly 
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recalled did not correlate with the increase in subject-verb 

agreement errors observed in Group 2 . In sum, when 

participants were required to recall a list of five words, 

in addition to orthographically reproducing the sentences 

they had just heard, a significant increase in subject-verb 

agreement errors occurred. This result is interesting 

because it suggests that increasing the load on the working 

memory system can lead to an increase in the rate of 

subject-verb agreement errors. 

The authors note that one possible objection to the 

interpretation of the results of Experiment 1 is that they 

are material and/or secondary-task specific. In order to 

test for this possibility, a second experiment was designed 

involving a different set of test items, as well as a 

different secondary-task. 

Experiment 2 involved 62 native speakers of French. The 

materials for Experiment 2 were constructed in the same 

manner as those for Experiment 1. Forty sentences each 

containing a complex subject noun phrase were constructed 

such that 10 sentences were SS, 10 SP, 10 PS, and 10 PP. 

Although the syntactic structure of the complex subject noun 

phrases for Experiment 2 was identical to those of 

Experiment 1, the actual lexical items were different. 

Additionally, Experiment 2 involved participants having to 
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count the number of audible clicks following the 

presentation of the sentence. This aspect of the procedure 

for Experiment 2 was different from that of Experiment 1 

(i.e., word counting) and allowed the researchers to assess 

the possibility that the results from Experiment 1 were 

specific to the type of secondary task used. Two groups 

were asked to listen to the auditory presentation of the 

sentences and to then transcribe them. Group 2 was also 

presented with audible clicks following the sentences and 

asked to count the number of clicks presented. The scoring 

and statistical analyses for Experiment 2 were the same as 

those for Experiment 1. The analyses for Experiment 2 

revealed the following: (1) in the mismatch condition the 

number of subject-verb agreement errors was greater than 

that in the match condition, particularly when the sentence 

recall task was accompanied by the click counting task, (2) 

the SP condition produced more subject-verb agreement errors 

than did the PS condition. With respect to the secondary 

task, the results from the first two experiments were 

different. Experiment 1 showed no difference in the 

accuracy of word recall between the match and mismatch 

conditions. In Experiment 2, accuracy in click counting was 

lower in the mismatch condition than in the match condition. 

These results suggest that as attentional resources 
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allocated to the written recall of sentences are reduced, 

the likelihood of subject-verb agreement errors occurring in 

the mismatch condition increases. 

A third experiment was conducted by Fayol, et al. 

(1994) in order to determine if the results of Experiments 1 

and 2 were due to the additional processing load occurring 

at the ends of phrases and sentences. Experiment 3 employed 

sentences in which the position of the verb varied. In some 

sentences, the sentences did end with the verb whereas in 

others the verb was followed with a complement, distancing 

the verb from the end of the sentence. The authors 

predicted that if indeed an additional processing load 

occurs at the end of clauses and sentences then subject-verb 

agreement errors should decrease when the verb is followed 

by a complement. The complement, in effect, distances the 

verb from the end of the sentence where processing load is 

greatest. The second difference in the design of Experiment 

3 involved the use of pronouns in the complex subject noun 

phrase in place of nouns. This condition was added in order 

to determine if the results from Experiments 1 and 2 are 

also observed with pronouns. 

The participants for Experiment 3 were 24 native speakers 

of French. Forty-eight sequences of a beginning sentence 

followed by a target sentence were constructed. (The 
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following examples are from Fayol, et al. (1994)). The 

beginning sentences consisted of the following: article + 

noun 1 + verb 1 + article 2 + noun 2 (e.g., "Le soldat perd 

un gant." [The soldier loses a glove.]) The target sentences 

consisted of: pronoun 1 (subject of the verb) + pronoun 2 

(object of the verb) + verb 2, and either began or ended 

with an adverbial phrase(e.g., (Sans un bruit) il le 

ramasse (sans un bruit)- " [(Noiselessly) he picks it up 

(noiselessly).]). In addition, the 48 target sentences were 

placed into four blocks, each containing 12 target sentences 

of one of the following types - SS, SP, PS, or PP, with 

respect to the number of the pronouns. Of the 12 target 

sentences in each group, six began with the adverbial phrase 

and six ended with the adverbial phrase. Additionally, 

three of each group of six were followed by a list of five 

words. The participants' task was to listen to both the 

beginning sentence followed by the target sentence and to 

orthographically produce the target sentence. If the target 

sentence was followed by the list of five words, the 

participants were to recall the words as well. The scoring 

procedure for Experiment 3 was identical to that of 

Experiments 1 and 2. The independent variables were: (1) 

group - with or without word recall, (2) condition - match 

versus mismatch, (3) subject head niomber - singular versus 
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plural, and (4) location of the adverbial phrase - beginning 

or end of the sentence. The results from Experiment 3 

revealed that subject-verb agreement errors were 

significantly more frequent in the word recall condition 

than in the no word recall condition. Significantly more 

errors were committed in the mismatch condition than in the 

match condition. Also, the subject head number factor 

revealed significantly more errors in the plural than in the 

singular condition. Participants produced more subject-verb 

agreement errors when having to recall words after sentences 

in which the local pronoun was plural. This effect reached 

significance only when the participants recalled sentences 

followed by words and not when recalling sentences alone. 

More agreement errors were observed when the adverbial 

phrase was placed at the beginning of the sentence, rather 

than at the end. The effect was significant only in the 

word recall condition. Additionally, more words were 

recalled when the adverbial phrase ended the sentence than 

when it began the sentence. This finding with respect to 

the adverbial phrase proved to be significant only in the 

mismatch condition. The results from Experiment 3 of Fayol, 

Largy and Lemaire (1994)suggest that when a linguistic 

segment followed the verb, processing load was reduced. The 

authors also noted that the decrease of agreement errors was 
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most dramatic in the condition with the most conflict (i.e., 

sentences followed by words condition). 

While this study does not specifically address the 

issue of distributivity and its effect on the rate of 

subject-verb agreement errors, it does support the notion 

that excessive processing load can affect the "normal" 

processing mechanisms associated with written language 

production, particularly at the end of clauses and 

sentences. 

An additional study in support of the presence of higher 

processing loads at the ends of clauses is that of Ford and 

Holmes (1978). This study was an attempt to further clarify 

the following two characteristics of sentence processing. 

First, in terms of the speech planning unit, is it the deep 

clause or surface clause that is of primary importance 

during language production? That is, is the planning unit 

in sentence production based on underlying semantic 

propositions, or is it more closely related to the phonemic 

characteristics of the sentence? For example, the sentence 

Mary prefers to ride her bike contains two distinct 

underlying propositions - Mary prefers it and to ride her 

bike. Here, the term "proposition" simply refers to a 

conceptual idea. In this sense, the surface (i.e., 

phonemic) character of the sentence is not identical to its 
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deep (i.e., propositional) character. In an attempt to 

resolve the issue of deep versus surface structure as the 

planning unit in sentence production. Ford and Holmes asked 

participants to respond to a tone while talking by pressing 

a button with their right index finger. The participants' 

response times were considered an index of processing load 

during sentence production. The results of the study 

revealed that response times were longer at the ends of deep 

structure clauses than at the beginnings of deep structure 

clauses. Where surface clauses did not correspond to deep 

clauses, no difference in response times was observed 

between the beginning and end of surface clauses. The 

authors concluded that the deep clause is the major planning 

unit in sentence production and that some planning for 

clauses takes place at the end of the preceding clause. 

This second conclusion is significant for the current study 

in that it supports the notion of increased processing load 

occurring at the end of clauses. Additionally, results from 

the Ford and Holmes (1978) study indicate that response 

times recorded during the production of non-embedded clauses 

were significantly faster than those during any other type 

of clause. This result is interesting in that it 

corroborates a finding reported in Bock and Cutting (1992) 

and Bock (1995) that the rate of subject-verb agreement 
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errors significantly increases after phrases, but not 

clauses, in which the local noun is plural. Taken as a 

whole, the results from these studies suggest that embedding 

produces greater processing load with respect to subject-

verb agreement. In the Bock and Cutting (1992) study, the 

authors provide evidence that the primary linguistic unit 

involved in grammatical encoding is the clause. Through a 

series of three experiments with native speakers of English, 

Bock and Cutting found that subject-verb agreement errors 

were more frequent when what separated the subject and the 

verb was a phrase and not a clause. A sentence preamble 

such as the security force at the giant manufacturing plant 

was followed by more subject-verb agreement errors than the 

security force that patrolled the manufacturing plant. 

Also, when the length of the post-modifying phrase or clause 

varied, more errors were observed with longer phrases, but 

not with longer clauses. The authors conclude that a 

hierarchical model of language processing in which 

controllers and dependents (i.e., the form of one element in 

a sentence being dependent on the form of another) are 

specified concurrently can better account for these results 

than can some type of serial model in which language 

performance proceeds in terms of sequential connections. 

Subject-verb agreement in a hierarchical model of processing 
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may take place at a level in which clauses are constructed 

independently of each other. Bock; and Cutting suggest that 

in this sense the clause is insulated from external 

interference and serves as the primary unit of grammatical 

encoding. If, on the other hand, the subject and verb of 

the main clause are separated by a phrasal modifier as in 

the bridge to the islands then the modifying PP is present 

at the level of processing where the subject and the verb of 

the main clause and concurrently specified. In other words, 

the post-nominal PP is internal to the main clause and can 

affect subject-verb agreement. 

In teirms of processing load during language production, 

the most significant result from the Bock and Cutting study 

is that revealing an increase in subject-verb agreement 

errors with longer phrasal modifiers but not with longer 

clausal modifiers. This result suggests that while working 

memory as construed within a serial account of grammatical 

encoding may not be accurate, working memory does a play 

role within a hierarchical model of language processing. 

The greater the demands placed on working memory within the 

complex subject noun phrase, the greater the likelihood of 

within-clause subject-verb agreement errors. 

As suggested in Chapter 1, I would like to argue that the 

distributivity effect (i.e., the relative increase in 
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subject-verb agreement errors associated with distributive 

complex subject noun phrases) is the result of the 

processor's inability to retrieve the grammatical features 

from the complex subject noun phrase. This failure to 

retrieve the necessary grammatical features for subject-verb 

agreement directly from the subject noun phrase is 

attributable to processing overload. Consequently, subject-

verb agreement is processed via the conceptual level from 

which the effect of distributivity is born. In Chapter 4, I 

will elaborate in more detail the way in which higher 

processing load can result in the effect of distributivity. 



92 

BXBERZMENTAL HOBK ZH L2 SPANISH 

Xn'brodncki.on 

The participants for both experiments are 

English/Spanish bilinguals. This allowed for the assessment 

of factors affecting subject-verb agreement in language 

processing in the bilingual. Additionally, the participants 

for both experiments were native speakers of English who 

began learning Spanish after the age of nine. This fact 

allowed for the investigation of critical period effects in 

late bilinguals. As mentioned in Chapter 1, previous 

research on the effects of the critical period during 

language acquisition have generally been formulated in terms 

of competence. The current study is an attempt to 

investigate the critical period keeping in mind the implicit 

differences between a competence model and a processing 

model. 

Experiment 1 was designed to determine first if 

subject-verb agreement errors can be elicited experimentally 

in English/Spanish bilinguals. If English/Spanish 

bilinguals do produce subject-verb agreement errors in 

Spanish, is the frequency and patterning of these errors the 

same as that for native speakers of Spanish? Specifically, 

do non-native speakers of Spanish show an increase in 
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subject-verb agreement errors in the mismatch condition, 

particularly when the head noun is singular and the local 

noun is plural? Most importantly, do non-native speakers of 

Spanish show an effect of distributivity on subject-verb 

agreement? 

Experiment 2 was conducted in English with the same 

group of participants used in Experiment 1. This was done 

in order to determine if the native speakers of English from 

the current study were indeed representative of the 

monolingual native speakers of English investigated in Bock 

and Miller (1991) and Vigliocco, et al. (1996). This type 

of comparison directly addresses the issue of whether 

acquiring an L2 after the critical period can affect 

processing in the LI. 

Pxlo^ Testing 

The primary methodology employed in previous studies 

investigating subject-verb agreement has involved sentence 

completion tasks where the subject is presented visually or 

auditorily with a sentence preamble and is asked to repeat 

the preamble and continue in order to complete the sentence. 

This methodology was not successful with non-native speakers 

of Spanish. The participants simply made no subject-verb 

agreement errors. This error-free production in non-native 
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speakers of Spanish was most likely due to excess monitoring 

brought on by the participants' limited proficiency in the 

L2. Their proficiency was sufficient to perform the task at 

a normal speaking rate, however the task was completed with 

a much higher level of monitoring than would normally be 

expected from a native speaker. Given the results from 

Vigliocco et al. (1996), visual presentation of the 

preambles requiring sentence completion and adjective 

agreement was then attempted with the L2 speakers of 

Spanish. This methodology proved successful in eliciting 

subject-verb agreement errors. 

Ea^erinen^ 1 

Method. 

Participants. The participants for Experiment 1 were 

20 English/Spanish bilinguals. All were native speakers of 

English enrolled in a third year Spanish course at the 

University of Arizona. In order to address the issue of the 

critical period in SLA, all the participants began learning 

Spanish after the age of nine. 

Materials. The primary experimental materials 

consisted of 64 sentence preambles constructed in Spanish. 

These 64 sentence preambles were identical to those used in 

the Vigliocco, et al. (1996) study with native speakers of 
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Spanish. Each sentence preeunble constituted a complex 

subject noun phrase containing two noun phrases - the first 

was the head of the siibject noun phrase and the second was 

embedded in a prepositional phrase modifying the head noun. 

The second noun is referred to as the local noun because of 

its linear proximity to the verb. Each of the preambles 

began a sentence in which the verb was missing as well as 

the morphological markers for number and gender on the 

adjective. Not all of the adjectives used in the 64 test 

items used morphological marking for gender. An example 

item is the following: 

(1) La puente a las islas larg . 

(The bridge to the islands—long.) 

In (1), the verb has been omitted and the adjective larga is 

missing the morphological marker for gender and possibly 

that for number, depending on the number of the subject. In 

example (1), la puente is singular and requires no 

morphological marking for number. 

Two lists were created each containing all 64 of the 

sentence preambles. The items were counter balanced varying 

the number on the local noun of each preamble. For example, 

the preamble el pescador con la red (the fisherman with the 

net) would appear in list A as el pescador con la red and in 

list B as el pescador con las redes. The 64 sentence 
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preambles were also constructed such that 32 of the 

preambles had distributive readings and 32 did not. The 

sentence preaxnbles used in Experiment 1 were identical to 

those used in the Vigliocco, et al. (1996) study with native 

speakers of Spanish. In addition to the 64 test items, each 

list contained 64 filler items constructed with random 

configurational variations, bringing the total number of 

items in each list to 128. In addition to the 128 items, 

each list began with a common set of six practice sentences. 

Again, the most important characteristics of each test item 

were the niomber on the two nouns contained in the sentence 

preamble and whether or not the preamble had a distributive 

reading. Using DMASTR software^ each list was configured in 

order to be presented visually on a computer screen. The 

complete set of test items can be found in List 1 of 

Appendix. 

Procedure. The participants were tested one at a time. 

They were seated in front of the computer and told they 

would see a series of sentences each missing the verb and 

the appropriate ending for the accompanying adjective. They 

were asked to read each sentence supplying an appropriate 

verb form, as well as appropriate ending for the adjective. 

Participants were told they could supply any verb they 

wanted and that they were required to get through all 128 
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sentences as quickly as possible. Each sentence remained on 

the computer screen until the subject pushed the space bar, 

which replaced the previous sentence with a new sentence. 

The experimenter was present during each session of the 

experiment. If a subject was working through the sentences 

too slowly, the experimenter reminder him or her to go as 

quickly as possible. This was done in an attempt to avoid 

excess monitoring on the part of the L2 speaker of Spanish. 

All of the participants' responses were recorded on audio 

tape and later transcribed. 

Scoring. The transcriptions of the participants' 

sentence productions were then analyzed and the responses 

were assigned to one of the following categories. For the 

verb completions, a correct response consisted of the 

sentence having been correctly repeated along with a 

correctly inflected verb form (i.e., singular subject -

singular verb, plural subject - plural verb). If the 

sentence was correctly repeated, but the verb was 

incorrectly inflected for number, this was categorized as an 

error. When participants produced one form of a selected 

verb and then immediately produced the same verb with a 

different inflection, the first form was recorded as the 

response. The third category consisted of responses where 

the verb agreed in number with an incorrectly repeated 
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sentence preamble. The remaining responses were classified 

as miscellaneous. The responses for the completion of the 

adjectives were placed in one of the following categories. 

If the sentence was correctly repeated and the adjective 

possessed both the appropriate number and gender (if 

necessary), the response was considered correct. In terms 

of adjective error, if the sentence was correctly repeated 

and the adjective was incorrectly inflected for number this 

was categorized as an adjective number error. If the 

sentence was correctly repeated and the adjective was 

incorrectly inflected for gender this was categorized as an 

adjective gender error. If, when the sentence was correctly 

repeated, both the number and gender on the adjective were 

incorrect this was categorized as an adjective number and 

gender error. If the repetition of the adjective was 

incorrect, this was categorized as an adjective repetition 

error. All other responses with respect to the adjective 

were categorized as miscellaneous. List 2 in the Appendix 

provides a response example for each of the scoring 

categories. 

Design and Data Analysis. The number of agreement 

errors constituted the dependent variable for the 

statistical tests. Two analyses of variance, one with 

participants (Fi) and the other with items (Fa) as the 
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random factor were carried out for the dependent measure. 

The two experimental factors - distributivity (single token 

versus multiple token) and number match (match versus 

mismatch between the head and local noun) - were combined 

orthogonally. Four conditions resulted from the combination 

of the two factors. Each participant received 16 items in 

each condition. 

RttvaJ.'ts 

Application of the scoring criteria on the verb 

response yielded 1167 (91.1%) correct responses, 112 (8.7%) 

agreement errors, 0 repetition errors and 1 (< .2%) 

miscellaneous error. Application of the scoring criteria on 

the adjective response yielded 1097 (85.7%) correct 

responses, 53 (4.1%) number agreement errors, 105 (8.2%) 

gender agreement errors, 14 (1.1%) number and gender 

agreement errors, 0 repetition errors and 11 (.9%) 

miscellaneous errors. 

Table 1 in the Appendix shows the distribution of verb 

responses in the different scoring categories for the 

experimental conditions in Experiment 1. Table 2 in the 

Appendix shows the distribution of adjective responses in 

the different scoring categories for the experimental 

conditions in Experiment 1. 
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Subject-verb agreement errors were most common (61) in 

the multiple token - mismatch condition. Fewer errors (44) 

were produced in the single token - mismatch condition. 

Additionally, the total number of errors in the match 

conditions, both single and multiple token, was very low 

(7). Finally, one miscellaneous error was found in the 

single token - match condition. 

The analysis of variance with verb response as the 

dependent variable revealed a main effect for match (Fi 

(1,19) = 33.524, p<.01; Fa (1,63) = 76.546, p<.01). The 

analysis also yielded a significant interaction between 

match and single/multiple token (Fi(l,19) = 8.764, p<.01; 

F2{1,63) = 5.301, p<.05) . 

Discussion 

The results of Experiment 1 reveal a number of 

interesting findings with respect to subject-verb agreement 

in non-native speakers of Spanish. First, the results of 

the experiment demonstrate that it is possible to induce 

subject-verb agreement errors experimentally in late 

bilinguals. The successful methodology in Experiment 1, one 

which did elicit subject-verb agreement errors 

experimentally, might be construed as having employed a 

somewhat simpler task for the non-native speaker of Spanish. 

By having participants produce sentences in which only the 
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verb and adjective ending had to be provided, participants 

were able to complete the task in a way that required less 

conscious monitoring of their production. This in turn led 

to subject-verb agreement errors. An alternative view is 

that having to allocate attentional resources to adjective 

agreement distracted the participants from producing the 

correct form of the verb. 

The primary finding from the analysis of variance 

conducted on the data from Experiment 1 is that late 

English/Spanish bilinguals are sensitive to distributivity 

when processing subject-verb agreement in Spanish. Subject-

verb agreement errors were significantly more frequent with 

multiple token preambles than with single token preambles. 

Late English/Spanish bilinguals also produced significantly 

more subject-verb agreement errors when processing sentence 

preambles in which the head noun was singular and the local 

noun plural. Agreement errors were significantly more 

coiranon when the two nouns of the preamble mismatched in 

number. 

The results of Experiment 1 are similar to those of tne 

second experiment in the Vigliocco, et al. (1996) study 

involving native speakers of Spanish. Native speakers of 

Spanish produced 73% correct responses, 17.8% agreement 

errors, 4.2% repetition errors and 5.0% miscellaneous 
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responses. The non-native speakers of Spanish in the 

current study produced 91.1% correct responses and 8.7% 

agreement errors. The difference in percentages is most 

likely due to differences in methodology between the two 

experiments. The native speakers of Spanish were visually 

presented with sentence preambles and asked to repeat the 

preamble adding a completion for the sentence. However, as 

mentioned above, the non-native speakers of Spanish were 

required to repeat sentences in which only the verb and 

adjective ending needed to be supplied. Additionally, the 

many potential differences between native and non-native 

language processing in general may account for the slight 

difference in ratio of correct responses to agreement errors 

across the two groups of speakers of Spanish. Considering 

the level of language proficiency of the non-native speakers 

of Spanish, it is likely that conscious monitoring of their 

production is the primary factor distinguishing native from 

non-native production in the two experiments. This would 

explain the higher percentage of correct responses from the 

non-native speakers of Spanish. However, it would also be 

expected that because of greater conscious monitoring of 

production the percentage of agreement errors would be lower 

for the non-native speakers than for the native speakers of 

Spanish. This was not the case. One possible explanation 
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for the increase in percentage of agreement errors in non-

native speakers of Spanish is that while monitoring results 

in a lower percentage of errors, this tendency has been 

offset by an overall increase in processing difficulty 

associated with the nature of L2 processing in general. In 

sum, the difference in the percentages of correct responses 

and agreement errors in the two experiments is most likely 

due to a conspiracy of factors, primarily differences in 

experimental methodology and LI versus L2 processing 

difficulties. 

The adjectives in Experiment 1 were counterbalanced 

across the two lists. Table 3 in the Appendix shows the 

distributions of adjective responses for each of three types 

of adjectives. 

Summaxy 

Experiment 1 revealed that non-native speakers of 

Spanish produce significantly more subject-verb agreement 

errors when the local noun is plural. In addition to this 

finding, non-native speakers of Spanish are also sensitive 

to notional plurality when implementing subject-verb 

agreement. Non-native speakers produced significantly more 

subject-verb agreement errors with sentence preambles that 

had a distributive reading than those that did not. This 

result suggests that the non-native speakers of Spanish are 
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implementing subject-verb agreement as do native speakers 

of Spanish. 

In order to determine that this result is attributable 

specifically to the nature of Spanish, and not the general 

nature of language processing in the bilingual or even to 

possible idiosyncrasies of this group of native speakers of 

English, a second experiment was conducted. Experiment 2 

involved the same group of participants that participated 

Experiment 1, only this time the participants were run in 

their native language English. Additionally, this allowed 

for the results from the English/Spanish bilinguals of the 

current study to be compared with those from the 

monolingual native speakers of English tested in Bock and 

Miller (1991). 

B3^>eriiiient 2 

Mathod. 

Participants. The participants for Experiment 2 were 

13 of the native speakers of English that participated in 

Experiment 1. 

Materials. The primary experimental materials 

consisted of 64 sentence precimbles constructed in English. 

Each sentence preamble constituted a complex subject noun 

phrase containing two noun phrases - the first was the head 
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of the subject noun phrase and the second was embedded in a 

prepositional phrase modifying the head noun. The second 

noun is referred to as the local noun because of its linear 

proximity to the verb. Each of the preambles began a 

sentence in which the verb was missing. English differs 

from Spanish in that English adjectives are not 

morphologically marked for number and gender. Nonetheless, 

the materials for Experiment 1 and Experiment 2 were 

constructed so that configurationally they were as similar 

as possible. An example item from Experiment 2 is the 

following: 

(2) The bridge to the islands long. 

In (2) f the verb has been omitted and the adjective long is 

not morphologically marked for gender and number. 

Two lists were created each containing all 64 of the 

sentence preambles. The items were counter balanced by 

varying the number of the local noun of each preamble. For 

example, the preamble the fisherman with the net would 

appear in one list as the fisherman with the net and in the 

other list as the fisherman with the nets. The 64 sentence 

preambles were also constructed such that 32 of the 

preambles had distributive readings in the SP condition. 

Only sentence preambles that were unanimously judged as 

distributive by three judges with training in linguistics 
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were used in Experiment 2. In addition to the 64 test 

items, each list contained 64 filler items constructed with 

random configurational variations, bringing the total number 

of items in each list to 128. In addition to the 128 items, 

each list began with a common set of six practice sentences. 

Again, the most important characteristics of each test item 

were the number on the two nouns contained in the sentence 

preamble and whether or not the preamble had a distributive 

reading. The complete set of test items for Experiment 2 

can be found in List 3 of the Appendix. 

Procedure. The participants were tested one at a time. 

They were seated in front of a computer screen and told they 

would see a series of sentences each missing the verb. They 

were asked to read each sentence and supply an appropriate 

verb form. Participants were told they could supply any 

verb they wanted and that they were required to get through 

all 128 sentences as quickly as possible. Each sentence 

remained on the computer screen until the subject pushed the 

space bar, this replaced the previous sentence with a new 

sentence. The experimenter was present during each session 

of the experiment. If a subject was producing the sentences 

too slowly, the experimenter reminded him or her to go as 

quickly as possible. This was done in an attempt to avoid 

excess self-monitoring during production. All of the 
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participants' responses were recorded on audio tape and 

later transcribed. The two experimental factors -

distributivity (single token versus multiple token) and 

number match (match versus mismatch between the head and 

local noun) - were combined orthogonally. Four conditions 

resulted from the combination of the two factors. Each 

participant received 16 items in each condition. 

Scoring. The transcriptions of the participants' 

sentence productions were then analyzed and the responses 

were assigned to one of the following categories. For the 

verb completions, a correct response consisted of the 

sentence having been correctly repeated along with a 

correctly inflected verb form (i.e., singular subject -

singular verb, plural subject - plural verb). If the 

sentence was correctly repeated, but the verb was 

incorrectly inflected for number, this was categorized as an 

error. When participants produced one form of a selected 

verb and then iiranediately produced the same verb with a 

different inflection, the first form was recorded as the 

response. The third category consisted of responses where 

the verb agreed in number with an incorrectly repeated 

sentence preamble. The remaining responses were classified 

as miscellaneous. List 4 of the Appendix lists the scoring 

categories and a response example for each. 
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Resulte 

The niomber of agreement errors constituted the 

dependent variable for the statistical tests. Two analysis 

of variance, one with participants (Fi) and the other with 

items (F2) as the random factor were carried out for the 

dependent measure. Application of the scoring criteria on 

the verb response yielded 74 9 (90.0%) correct responses, 60 

(7.2%) agreement errors, 23 (2.8%) repetition errors. Table 

4 shows the distribution of verb responses in the different 

scoring categories for the experimental conditions in 

Experiment 2. 

The analysis of variance with verb response as the 

dependent variable revealed no interaction between the two 

factors: (Fi (1,13) = .362, p>.5; F2 (1, 64) = .408, p>.5). A 

main effect was found for the mismatch condition: (Fi (1,13) 

= 9.154, p<-02; F2 (1,64) = 61.421, p<.01). Agreement 

errors were significantly more common when a singular head 

noun was paired with a plural local noun than when a plural 

head noun was paired with a singular local noun. 

Discussion 

The results from Experiment 2 replicate those from Bock 

and Miller (1991) and Vigliocco, et al. (1996). The late 

English/Spanish bilinguals from the current study were not 

sensitive to distributivity when processing subject-verb 
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agreement in their native language English. The current 

study revealed a much higher percentage of correct responses 

than that reported in the previous studies with native 

speakers of English. This difference is likely due to 

differences in experimental methodology. Both Bock and 

Miller (1991) and Vigliocco, et al. (1996) employed a 

sentence completion task that presented native speakers of 

English with only the sentence preamble. In the current 

study, participants were presented with the entire sentence 

and had only to provide the missing verb. 

A sub-analysis was conducted on the 13 participants 

from Experiment 1 that participated in Experiment 2. Their 

results from Experiment 1 (Spanish) did reveal a main effect 

for Match with errors significantly more frequent in the 

singular head/plural local condition than in the singular 

head/singular local condition (see Table 6, Appendix): (Fi 

(1,13) = 18.062, p>.01; F2 (1,64) = 53.226, p>.00). 

However, there was no interaction between the two factors in 

the sub-analysis: (Fi (1,13) = 3.261, p>.9; F2 (1,64) = .529, 

p>.4). In other words, this group of 13 participants was not 

sensitive to distributivity in either English or Spanish. 

The results from Experiment 1 for the remaining 7 

participants yielded the following distribution of agreement 

errors: mt/sp - 33 (29%), mt/ss - 1 (.9%), st/sp - 17 
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(15.2%), st/ss - 5 (4.5%). It is unclear why this group of 

7 participants from Experiment 1 committed such a large 

number of agreement errors. One possibility is that the 

higher percentage of agreement errors, specifically the 

sensitivity to distributivity, reflects a higher level of 

proficiency in these speakers. But because a proficiency 

test was not administered to the participants of the current 

study, this possibility cannot be verified. 

General Discussion 

In general, the results from Experiments 1 and 2 reveal the 

following. First, it is possible to induce subject-verb 

agreement errors experimentally in L2 speakers of Spanish. 

Second, these participants did produce a higher frequency of 

agreement errors in the mismatch condition than in the match 

condition, particularly when the head noun was singular and 

the local noun plural. This finding replicates that found 

in studies of other languages with native speakers. 

Finally, L2 speakers of Spanish are sensitive to 

distributivity when processing subject-verb agreement. In 

Experiment 1, the 20 participants as a whole showed an 

effect of distributivity. While the sub-analysis of the 

data from the 13 participants from Experiment 1 did not show 

an effect of distributivity, it should be noted that due to 
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the small niamber of participants that participated in the 

experiment, the results might be unstable. 
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CONCEPTU]^. A6RBEMENT 

Inteoduction 

The first of the primary findings from Experiment 1 and 

Experiment 2 of the current study are that non-native 

speakers of Spanish show a significant increase in subject-

verb agreement errors when the two nouns of a complex 

subject noun phrase mismatch in number. Specifically, when 

the head noun is singular and the local noun is plural there 

is a greater likelihood that the number marking on the verb 

will be plural than when both nouns are singular. 

Additionally, non-native speakers of Spanish did show an 

effect of distributivity. Agreement errors were more likely 

when the subject noun phrase had a distributive reading than 

when it did not. 

The fact that some third year Spanish students show an 

effect of distributivity with respect to subject-verb 

agreement errors suggests that the cause of such an effect 

is situated at the configurational level of processing. I 

feel this is the case for the following reasons. Previous 

to the findings of the current study with bilinguals, a 

possible explanation for the effect of distributivity and 

the LI cross-linguistic variation could have been entirely 

semantic in nature. This would have entailed an explanation 
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whereby the English phrase the label on the bottles and its 

equivalent in Spanish la etiqueta sobre las botellas would 

have differing conceptual representations. This would imply 

that whether or not a language shows an effect of 

distributivity depends on the nature of the language's 

conceptual representation for the label on the bottles. It 

is rather difficult to imagine cross-linguistic differences 

at the conceptual level, particularly with sentence 

preambles that have been judged to be distributive or non-

distributive by native speakers. Assuming that the cross-

linguistic variation between English and Spanish is 

attributable to differences at the conceptual level, it is 

difficult to imagine how a third year Spanish student could 

acquire the conceptual distinction. Therefore, I would like 

to raise the possibility that the observed effect of 

distributivity in L2 processing of Spanish is due certain 

structural differences at the configurational level. 

In this chapter I will argue based on the results of the 

current study with late English/Spanish bilinguals, as well 

as those of previous studies with native speakers of 

English, Spanish, Italian, French and Dutch, that a 

configurational analysis of the subject NP in these 

languages provides a plausible explanation for the observed 

cross-linguistic variation. Specifically, it is the 
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presence of some type of functional category within the 

subject NP of certain languages that produces excess 

processing load, occasionally rendering the grammatical 

feature for number of the subject NP inaccessible. This in 

turn forces direct retrieval of subject nxomber from the 

conceptual level. It is at the conceptual level where the 

distributive/non-distributive distinction is manifest. In 

effect, this explanation entails a universal processing 

mechanism for subject-verb agreement that manifests cross-

linguistic variation due to purely configurational 

differences among languages. 

Conflgoxa^ozutl varlatxon within the subject NP 

If cross-linguistic processing differences in terms of 

processing load are indeed related to configurational 

differences across languages, and certain configurational 

properties are more likely to result in an effect of 

distributivity, then it should be possible to identify the 

structural aspects that are directly responsible for an 

increase in processing load. It was suggested earlier 

(Vigliocco, et al. 1996) that structural differences between 

the Romance and Germanic languages may provide some insight 

as to why native speakers of English show no effect of 

distributivity but native speakers of Italian and Spanish 
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do. Specifically, three structural possibilities were 

discussed. First, Italian and Spanish are Romance languages 

and allow for null participants as well as s\abject-verb 

inversion. Additionally, these Romance languages possess a 

rich system of verbal morphology. English, on the other 

hand, does not permit null participants nor subject-verb 

inversion. Also, the system of verbal morphology in English 

is not as rich as that of the Romance languages because only 

the third person singular form of the present tense is 

inflected for number. Studies with French and Dutch suggest 

that neither the allowance of null participants nor that of 

subject-verb inversion can account for the distributivity 

effect. Taking these results into consideration, it has 

been suggested that a rich system of verbal morphology is 

what distinguishes one language from another with respect to 

the distributivity effect in the production of subject-verb 

agreement errors. In other words, the relative simplicity 

of the verbal morphology of English is what results in 

native speakers of English showing no effect of 

distributivity. This argument is weakened, however, by the 

fact that native speakers of English do show an effect of 

distributivity when asked to produce tag questions when 

presented with entire sentences (Bock, Eberhard, and 

Cutting, 1992). Additionally, Bock, Nicol and Cutting 
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(1998) showed that collective head nouns (e.g., gangs) 

elicit significantly more plural reflexives and plural tag 

pronouns than plural verbs. If conceptual agreement is due 

entirely to the presence of a relatively complex verbal AGR, 

then at no point in the production of English should there 

be conceptual agreement (e.g., subject-pronoun agreement 

affected by distributivity). I would like to suggest that 

in the case of tag questions, the occurrence of agreement 

errors is due to a loss of the grammatical feature for 

number in working memory. This explanation is slightly 

different from that being proposed for subject-verb 

agreement errors (i.e., configurational complexity). The 

general complexity of forming tag questions involves demands 

on working memory not typically associated with subject-verb 

agreement. Selection of the appropriate form of the pronoun 

requires checking the number of the head noun of a completed 

sentence. It is possible that once a sentence has been 

produced, the contents of working memory fade more quickly 

than they would during the actual processing of the 

sentence. In this sense, the processing of tag questions in 

English does involve conceptual agreement, but for slightly 

different reasons than those proposed for subject-verb 

agreement in languages whose speakers are sensitive to 

distributivity. 
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Returning to the notion of configurational complexity, 

I want to further explain how it is that the presence of a 

functional category in the subject NP might trigger 

conceptual agreement in certain languages. As mentioned 

above, this argiament relies on the hypothesis of excess 

processing load during the processing of subject-verb 

agreement. While the demands placed on working memory 

during processing are fundamental to this explanation and 

will be discussed later in this chapter, it is first 

necessary to lay out the configurational differences between 

languages in terms of the functional category within the 

subject NP. 

The detarmxner phrase (DP) 

There is evidence that what is generally referred to as 

an NP is, in fact, a determiner phrase (DP). Haegeman 

(1991) cites Swedish as a language in which determiners 

behave similarly to head-like functional elements. She uses 

the following example to illustrate this point. 

(1) flicka -n 
girl det 
^the girl' 

In example (1), the determiner is realized as a bound 

morpheme, suggesting that it is a head. French is another 

language that provides evidence supporting the notion of the 
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DP. In French, the determiners ie and les can be 

incorporated by a preposition. Haegeman cites the following 

examples. 

(2) a + le gargon au gargon 
(to the boy) 

(3) de + le gargon du gargon 
(of the boy) 

Incorporation is a morphological process whereby two heads 

are combined in order to form a complex head. Rationale for 

the proposal extends from the constraints imposed on 

movement by the ^structure preserving principle' as 

discussed in Haegeman (1994). These data above support the 

proposal that the determiner is a head which projects its 

own maximal projection - the DP. 

More evidence for the existence of the DP comes from 

Abney (1987) who points out an interesting symmetry between 

clausal projections and NP's. Clauses are typically 

considered to be projections of V which are dominated by the 

functional projections AGRP (i.e., features determining 

person and number) and TP (i.e., features determining verb 

tense), for example: 
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Abney proposes that in just the way the VP is dominated by 

other functional projections, so too is the NP. The NP is a 

projection of N dominated by a functional projection. In 

support of the proposal, Abney cites Hungarian and Turkish 

as providing direct evidence for the presence of AGRP within 

an NP. The following examples are from Hungarian. 

(4) az en kalap-om 
the I (NOM) hat-lsg 
*my hat' 

(5) a te kalap-od 
the you (NOM) hat-2sg 
*your hat' 
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(6) a Peter kalap-ja 
the Peter (NOM) hat-3sg 
^Peter's hat' 

In these examples, kalap ^hat' is a noun agreeing in person 

and number with its possessor. The possessor carries 

nominative case. In terms of nominative case assignment, 

the possessor is acting as would the subject of an IP. 

Assuming that nominative case assignment comes from AGR, 

then within the NP there must an AGR capable of assigning 

nominative case to the noun. Similarly, in Turkish the 

possessor receives genitive case from AGR. 

(7) sen-in el-in 
you-GEN hand-2sg 
^your hand' 

(8) on-un el-I 
he-GEN hand-3sg 
^his hand' 

As such, Hungarian and Turkish provide overt morphological 

evidence of the presence of AGR within the NP. How does the 

presence of AGR in the NP support the DP hypothesis? 

English 

Abney proposes that some complex NP's in English 

contain an AGR which assigns genitive case to the possessor. 

The phrase the child^s toy is a DP in which the head D 

dominates abstract nominal AGR which assigns genitive case 

to the child. Structurally, the DP the child^s toy would be: 
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DP 

---------Dl' 
J ----NP 
I I 

the child's AGR toy 

For DP's in English that have no genitive case marking, AGR 

is not present. That is, the DP the toy would have the 

following configuration: 

DP 

I 
D("' 
d NP 

I I 
the toy 

The absence of AGR in the simple DP is important in terms of 

processing load. It is reasonable to expect that a DP that 

is configurationally less complex will involve a lower 

processing load during processing. As such, the processing 

of the child's toy will require a greater processing load 

than the toy. A logical objection would be that the 

processing of the child's toy involves a greater processing 

load than that of the toy simply because the former has an 

additional lexical item. However, it would still be the 

case that the child's toy would involve greater processing 

demands than say the big toy. The two phrases contain an 

equal number of lexical items, yet the child's toy also 

contains AGR. 
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The main points of this subsection are: (1) like 

Swedish, French, Hungarian and Turkish, the English 

possessive noun phrase also shows overt morphological 

evidence that supports the DP hypothesis, and (2) the 

presence of one or more functional categories in the 

configuration of the subject of the sentence will increase 

processing load during the production of this subject. 

Spanish 

The subject NP in Spanish can also be analyzed in terms 

of the DP hypothesis. For example, the phrase las casas 

(the houses) can be construed as having the following 

structural configuration: 

DP 

I 

I'~ 
d NP 

I I 
las casas 

(the houses) 

However, this configuration is somewhat simplified in that 

Spanish determiners and their nouns are inflected for both 

number and gender. That is, a more detailed configurational 

analysis of las casas will necessarily have to include 

information reflecting the number and gender of the 

determiner las and the noun casas: 
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DP 

D' 

~ 
D NumP 

I 
Num' 

I 
Num NP 

I I 
las [+pl] casas 

(the houses) 

The simple DP in English would be as follows: 

DP 

D("" 
d NP 

I I 
the houses 

As determiners and nouns in English do not agree in number 

or gender, there is no need to posit a functional category 

for agreement. Evidence for the representation of 

information for number or for gender in some type of 

functional category within the DP in Spanish would imply 

configurational cross-linguistic variation between English 

and Spanish. Ritter (1991, 1992) argues for the existence 

of a functional category NumP in Modern Hebrew. She 

proposes that in a language like Modern Hebrew in which both 
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number and gender are overtly morphologically marked, there 

exists within the DP the functional category NumP. Unlike a 

language like English in which the head of the DP selects 

for an NP complement, the head of the DP in Modern Hebrew 

selects for a NumP complement, which in turn selects for an 

NP complement. As such, the configurational analysis 

proposed by Ritter for the Hebrew NP magafayim xadaSim (a 

pair of new boots) would be: 

DP 

D' 

~ 
D NumP 

I 
Num' 

I 
Num NP 

I 
Nl' ~ 
N AP 

I I 
-ayim magaf xadaSim 

(-dual boot(m.) new-f.pl.) 

Ritter suggests that number and gender are marked through 

different processes in Hebrew. Morphological marking for 

gender is derivational in that it is a lexical process 

whereby lexical items come directly from the lexicon fully 

marked for gender. Morphological marking for number, on the 
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other hand, is inflectional in that head to head movement 

results in affixation of the appropriate morphological 

marking for number to the head of the NP. Leaving aside the 

question of the nature of morphological marlcing for gender 

in Hebrew, be it derivational or inflectional, the primary 

point from Ritter (1991, 1992) is the further evidence for 

the existence of a functional category within the subject of 

the sentence, namely NumP. 

How might the argxament for the existence of a functional 

category within the DP be extended to Spanish? Spanish, 

unlike Hebrew, has overt morphological marking for both 

number and gender on the noun and its accompanying 

determiner. In other words, nouns and their determiners 

agree in number and gender. With respect to gender 

agreement, it is assiamed that nouns and determiners come 

from the lexicon with their gender morphology in place. 

That is, the derivational morphology (i.e., lexical 

affixation) proposed by Ritter to account for gender 

agreement in Hebrew might also apply in Spanish. Number 

agreement in Spanish, however, takes place by way of 

inflectional morphology (i.e., syntactic affixation). 

Again, this distinction between lexical and syntactic 

affixation for gender and number agreement in Spanish may 

parallel that for Hebrew. Again, the configurational 
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analysis for the Spanish DP las casas (the houses) would be 

as follows: 

DP 

D' 

NumP 

Num' 

Num NP 

I I 
las [+pl] casas 

(the houses) 

What is important to note is the presence of the functional 

category NumP within the DP configuration. In terms of 

processing load, the presence of the functional category 

NumP will place greater demands on the processor than a DP 

lacking any functional category. As such, processing of the 

DP in Spanish should involve a greater processing load than 

that of the DP in English. 

Italian 

Italian is similar to Spanish in that determiners and 

their nouns agree in number and gender. Again, assuming 

that gender agreement takes place by way of lexical 

affixation in the lexicon, a configurational analysis of the 

Italian DP i dottori (the doctors) will necessarily include 
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information for number agreement (i.e., the functional 

category NumP). Number agreement between the determiner and 

its noun in Italian will take place by way of syntactic 

affixation. The resulting configurational analysis for the 

Italian DP i dottori would be as follows: 

DP 

D' 

NumP D 

Num' 

Num NP 

I I 
i [+pl] dottori 

(the doctors) 

The presence of a functional category within the DP makes 

Italian similar to Spanish in that the processing of the DP 

in Italian will involve a greater processing load than that 

of English. 

French 

French is also a language in which determiners and 

nouns agree in both gender and number. Following Ritter's 

proposal for Hebrew, I will assume that gender marking in 

French is derivational in that it is the result of lexical 

affixation. Number marking on the determiner and the noun. 
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however, is inflectional. That is, number marking on 

determiners and nouns in French takes places by way of 

syntactic affixation. This implies the presence of the 

functional category NumP in the DP in French. As such, the 

French phrase les maisons (the houses) would have the 

following configuration: 

DP 

D' 

NumP 

Num' 

Num NP 

I I 
les [+pl] maisons 

(the houses) 

Dutch 

I would like to suggest that Dutch is similar to 

Italian, Spanish and French in that the DP in Dutch may 

contain a functional category. Dutch differs from these 

other languages, however, in that the Dutch functional 

category establishes agreement between the determiner and 

its noun with respect to the distinction of common versus 

neuter nouns. Common nouns and all plurals in Dutch require 

the determiner de (e.g., de kamer - the room) whereas neuter 
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nouns in the singular require the determiner het (e.g., het 

mes - the knife) . While AGR in the Dutch DP is somewhat 

different from that of the NumP of the DP's of Italian, 

Spanish and French, its mere presence is what is important 

in terms of processing load. 

Sismmaxy 

In this section I have tried to show that morphological 

agreement within the DP of languages like Italian, Spanish, 

French and Dutch suggests the presence of a functional 

category responsible for agreement between the determiner 

and its noun. This type of functional category in the 

simple DP in English is lacking. In the next section I will 

begin to lay out specifically how the added configurational 

complexity of a DP containing a functional category results 

in greater processing load during processing, which in turn 

can result in subject-verb agreement errors. 

Confxgura^onal complexx^ 

In this section, I will argue that in all languages, 

the cause of what appear to be purely syntactic subject-verb 

agreement errors is excess processing load. The excess 

processing load results in a misidentification of the 

grammatical features for number of the subject of the 

sentence. Additionally, the reason that native speakers of 
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languages like Italian, Spanish, French and Dutch 

occasionally produce subject-verb agreement errors which are 

notional and not syntactic in nature is because the 

configurational complexity of the DP in these languages 

inhibits the retrieval of the grammatical features for 

number. This, in turn, results in a direct retrieval from 

the conceptual level of conceptual features for number. On 

this account, native speakers of a language like English, 

which lacks such configurational complexity in the DP, 

should not show conceptual effects on subject-verb 

agreement. 

Configurational complexity is fundamental to the above 

argument involving processing load and therefore warrants a 

more detailed definition. Complexity at the configurational 

level is assumed to be a factor of the quantity of 

structural information thought to comprise the 

configurational constituent in question. With respect to 

the current study, a subject noun phrase containing one or 

more functional categories (e.g., the Spanish DP) has more 

structural information to be processed than does a subject 

noun phrase containing no functional categories (e.g., the 

English NP). As such, greater configurational complexity is 

the result of a greater quantity of structural information 

that the processor must take into account; specifically. 
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greater demands are placed on working memory for a subject 

noun phrase with internal agreement (i.e., between the 

determiner and the head) than for one lacking internal 

agreement. The presence of the functional category NumP in 

the Spanish DP renders it configurationally more complex 

than the English NP which lacks the functional category 

NumP. 

The research reviewed in Chapter 2 revealed that 

native speakers of all the languages investigated to date 

produce subject-verb agreement errors, at least some of 

which appear to be purely syntactic in nature. The purely 

configurational characterization of a portion of the errors 

is based on the fact that the morphosyntactic manipulation 

of number on the head and local nouns can increase the 

frequency of subject-verb agreement errors. Results from 

these studies revealed that when the number features of the 

head and local noun were incongruent ( i.e., mismatched in 

number) the frequency of subject-verb agreement errors 

increased. In particular, when the local noun was plural 

and the head noun singular, agreement errors were most 

common. Two important points are to be made with respect to 

these types of errors. First, the singularity or the 

plurality of the head or local noun can be construed in 

terms of purely grammatical features for number. There is a 



132 

level of processing at which the morphological marking for 

the singular/plural distinction is independent of the 

conceptual level. Second, because these types of errors 

appear to be common to Italian, Spanish, French, Dutch and 

English, at a purely grammatical level of processing, an 

adequate explanation will have to encompass all these 

languages. 

It was suggested that when the head and local noun 

mismatch in number (e.g., the bridge to the islands...) on a 

purely grammatical level subject-verb agreement errors are 

due to percolation of the incorrect features for number to 

maximal projection of the NP. In other words, when the 

bridge to the islands is produced with a plural verb form, 

is it because the [ + pi ] feature of the noun islands has 

percolated to the subject NP. I would like to suggest that 

excess processing load is what motivates this type of 

syntactic agreement error. Typically, it is the [ - pi ] 

feature of the head noun bridge that should percolate to the 

subject NP in order to determine number on the verb. 

Occasionally, the processing load required to process the 

subject NP, or as has been argued - the subject DP, is such 

that limitations of working memory inhibit the retrieval of 

the number feature from the head noun. When this happens, 

the processor has another option. The number feature of the 
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local noun, in this case [ + pi ] percolates to the maximal 

projection of the subject DP. This results in a purely 

syntactic subject-verb agreement error of the type to which 

all speakers of the previously tested languages are subject. 

One objection to the excess processing load account of 

syntactic subject-verb agreement errors might be the 

observed asymmetry of errors in the mismatch condition. 

Across languages, in the mismatch condition subject-verb 

agreement errors were significantly more common in the SP 

condition (i.e., head/singular - local/plural) than in the 

PS condition (i.e., head/plural - local/singular). If 

processing load were the sole factor in these types of 

errors, this asymmetry would be unexpected. However, it is 

possible that the asymmetry can be accounted for in terms of 

markedness of features (Bock and Eberhard, 1993; Eberhard, 

1997). The feature [ + pi ] is more marked than [ - pi ] . 

In some way [ + pi ] is more salient to the processor, 

making it less likely that processing load will inhibit its 

retrieval for subject-verb agreement. Taking markedness of 

number into account, the prediction is that the SP preamble 

will result in more subject-verb agreement errors than the 

PS preamble. This was the result for native speakers of all 

languages tested to date. 
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Conceptual agreemen-t 

Having provided a plausible explanation for syntactic 

subject-verb agreement errors, the question remains as to 

whether or not the excess processing load hypothesis can 

further account for the observed cross-linguistic difference 

with respect to conceptual agreement. Essentially, this 

entails an explanation based on the notion of processing 

load that accounts for native speakers of English being the 

only speakers investigated to date that do not show an 

effect of distributivity on subject-verb agreement. Why 

would processing load involving the demands placed on 

working memory affect a process such as subject-verb 

agreement in different ways, depending on the language? It 

may be the case that processing load is proportional to the 

configurational complexity of the constituents being 

processed. As such, processing load would be directly 

affected by structural aspects of the utterance which are 

typically taken into account at a syntactic level of 

processing. If the demands placed on working memory are 

proportional to configurational complexity, this predicts 

that clausal embedding should produce more agreement errors 

than phrasal embedding. Bock and Cutting (1992) showed this 

not to be the case. One possible explanation for this 

result is that the demands placed on working memory that 
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affect subject-verb agreement are specific to the type of 

phrase being processed. The role of working memory in the 

construction of clauses may be such that clausal 

configurational complexity is not a factor in agreement 

errors. Under this possibility, it is only the 

configurational complexity of phrases that affect working 

memory in such a way as to produce agreement errors. 

Specifically, the agreement projection associated with the 

head noun is what restricts subject-verb agreement errors to 

phrasal configurations. 

The cross-linguistic variation with respect to subject-

verb agreement errors and the effect of distributivity is 

not conceptual in nature, rather it is configurational. The 

process of notional subject-verb agreement is uniform across 

languages, with the conceptual level being universal in 

terms of whether or not a noun phrase is construed as 

having a distributive reading. Configurational cross-

linguistic differences are what result in different levels 

of demand being placed on working memory. These different 

levels of processing load result in speakers of some 

languages being forced to retrieve features directly from 

the conceptual level when configurational agreement is not 

possible. 
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There are two primary sources of evidence for the 

argument that the distributivity effect is the result of 

excess processing load created by the configurational 

complexity of the DP in certain languages. As mentioned, 

the results from Bock, Nicol, and Cutting,(1998) in which 

native speakers of English had to perform a tag question 

completion task involving anaphoric pronouns suggests that 

conceptual agreement may be associated with demands placed 

on working memory. The second source of evidence is the 

results of the current study involving non-native speakers 

of Spanish, who were sensitive to the effect of 

distributivity on subject-verb agreement. 

Dxsferibtttxvlty in English 

Both Bock and Miller (1991) and Vigliocco et al. (1996) 

reported that native speakers of English show no effect of 

distributivity when processing subject-verb agreement in a 

sentence completion task. Bock, Eberhard, and Cutting, 

(1992) however, report that native speakers of English do 

show an effect of distributivity when the experimental task 

involves providing tag questions containing anaphoric 

pronouns. In this study, participants were presented with 

complete sentences such as The label on the bottles is new. 

The participants were asked to repeat the sentences and then 
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provide tag questions in the form of Isn^t it? or Aren't 

they?. The experimental materials contained both single and 

multiple token sentence preambles. The results revealed an 

increase in agreement errors between the sxibject and the 

anaphoric pronoun when the sentence preambles had a 

distributive reading. One plausible explanation for the 

results is that due to limitations in working memory, 

participants occasionally have difficulty retrieving the 

grammatical features for niomber from the subject of the 

given sentence. This woula result in two different types of 

surface errors - one grammatical and the other conceptual. 

In the case of the grammatical agreement error in the tag 

question task, participants unable to retrieve number from 

the head noun of the subject noun phrase will then retrieve 

number from the local noun. It is important to note that 

this alternative source of number feature is at the 

grammatical level. A second type of agreement error is 

conceptual in nature. That is, if working memory load is 

such that number the feature is rendered inaccessible 

throughout the subject noun phrase at the grammatical level, 

then reference to the conceptual level is necessary. Again, 

it is at the conceptual level where distributivity can play 

a role in agreement errors. 
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Dis-tributivity in Ii2 Spanish 

As the results from the current study demonstrate, non-

native speakers of Spanish show an effect of distributivity 

when processing subject-verb agreement. In terms of the 

observed LI cross-linguistic variation with respect to 

distributivity, the results from the non-native speakers of 

Spanish support an explanation involving configurational 

complexity and processing overload. 

It was proposed earlier that the source of the effect of 

distributivity is the configurational complexity of the DP. 

Native speakers of languages like Spanish in which the 

configuration of the DP is sufficiently complex to 

occasionally cause excess processing load will be sensitive 

to semantic distinctions at the conceptual level (e.g., 

distributivity) when implementing subject-verb agreement. 

The proposed configurational difference between English and 

the other languages whose native speakers show an effect of 

distributivity is such that the L2 speaker of Spanish 

acquires it early in the developmental process of 

acquisition. In fact, the proposed functional category NumP 

may be one of the first configurational differences acquired 

by the non-native speaker of Spanish. L2 learners 

immediately become aware that in Spanish articles and nouns 

agree in gender and number. During the developmental 
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sequence, once the functional category NumP is in place, 

non-native speakers of Spanish will be subject to the 

effects of excess processing load while processing subject-

verb agreement. 

One of the advantages of proposing configurational 

differences as the source of the LI cross-linguistic 

variation is that it allows for a somewhat more universal 

view of higher levels of processing. The proposed analysis 

allows for a conceptual level that is uniform across 

languages, at least with respect to the type of sentence 

preambles used in these studies. As production proceeds 

from the conceptual level towards phonetic realization, 

uniformity across languages begins to disappear. The 

configurational level, being sufficiently distanced during 

processing from the conceptual level, provides sufficient 

cross-linguistic variation to allow for manifest differences 

in processing. Essentially, the processing of subject-verb 

agreement proceeds in the same fashion in all languages, 

only that native speakers of English do not have the need to 

extend the process to the conceptual level. The exception 

to this for native speakers of English is the processing of 

reflexives and tag pronouns where the occasional 

inaccessibility of the grammatical feature for niomber forces 

a referral to the conceptual level. This too, demonstrates 
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the universality of the processing mechanism itself. What 

creates cross-linguistic differences is what the processor 

has to work with (i.e., differing configurational aspects of 

different languages). 

Objections 

There are results from a number of studies that need to 

be addressed in more detail if they are to conform to an 

explanation for the effect of distributivity in terms of 

processing load and the demands placed on working memory 

during processing. The first of these has already been 

mentioned, namely, that in English, agreement involving 

referential pronouns seems to be sensitive to 

distributivity. The second and more recent finding is that 

reported by Nicol, Teller, and Greth (1998) that balanced 

English/Spanish bilinguals do show an effect of 

distributivity when producing subject-verb agreement in 

English. I will discuss each of these findings in light of 

the primary proposal of the current study. 

English pronouns and dis-bributivity 

I have suggested that the processing mechanism 

responsible for the effect of distributivity is universal in 

that all languages that show conceptual agreement do so for 
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the same reasons. Languages that do not show conceptual 

agreement on the verb (e.g., English) have in common the 

same processing mechanism, yet it is never required to 

resort to the conceptual level in order to retrieve number 

for the verb. Evidence that the mechanism does exist in all 

languages, including English, comes from the fact that 

native speakers of English are sensitive to distributivity 

when processing referential pronouns. How can an 

explanation for the effect of distributivity on subject-verb 

agreement that relies on excess processing load as its 

primary motivation, also incorporate the effect of 

distributivity in processing referential pronouns in 

English? Again, it is the processor's inability to retrieve 

the grammatical feature for number from the configurational 

level that results in agreement being conceptual, even with 

referential pronouns. 

The experiments involving English referential pronouns 

required participants to produce a given sentence and then 

supply a tag question. If the given sentence was The label 

on the bottles got scratched., participants had to repeat 

the sentence, adding a tag question at the end such as 

Didn^t it? or Didn't they?. Participants made significantly 

more number agreement errors between the subject of the 

sentence and the referential pronoun when the given preamble 



142 

of the sentence was distributive. This suggest that 

referential pronoun agreement is at least sometimes 

conceptual- As with subject-verb agreement, I believe that 

subject-pronoun agreement is initially configurational. A 

possible construal of the process is that the grammatical 

number of the subject is generally held in working memory 

and this is what determines the number and shape of the 

referential pronoun. When processing demands make retrieval 

of the grammatical number of the subject impossible, the 

processor refers to the conceptual level in order to 

determine number and hence morphological shape of the 

pronoun. Distributivity at the conceptual level then results 

in erroneous subject-pronoun agreement. 

Englxsh/Spanish bxlinguals 

Balanced English/Spanish bilinguals are also sensitive 

to distributivity when processing subject-verb agreement in 

English. This would appear to pose a problem for an 

explanation purporting to account for the cross-linguistic 

variation in terms of processing load resulting from 

configurational differences. If these participants are 

equally proficient in both languages, then one might expect 

them to show an effect of distributivity in Spanish, but not 

in English. This rests on the assumption, however, that the 

balanced bilingual is really two monolinguals in one person. 



143 

It may well be the case that language processing in the 

bilingual is by its very nature different from monolingual 

language processing, and that knowledge of two or more 

languages results in processing that is different from that 

of monolingual speakers of the same languages (cf. Grosjean, 

1982). In order for the excess processing load hypothesis 

to be able to account for the observed effect of 

distributivity in balanced English/Spanish bilinguals 

processing English, there must be some explanation as to why 

there is now excess processing load where before (i.e., in 

monolingual speakers of English) there was none. Also, in 

order for this explanation to be coherent with that given to 

account for the LI cross-linguistic variation, it must 

articulated in terms of configurational differences. The 

challenge is explaining how the English of monolinguals is 

configurationally different from that of balanced 

English/Spanish bilinguals. If subject-verb agreement that 

is sensitive to distributivity depends on the presence of a 

configurationally complex subject noun phrase, then the 

subject noun phrase of the balanced English/Spanish 

bilingual must in some sense be more complex than that of 

the monolingual English speaker. I would like to argue that 

the subject noun phrase in English for the balanced 
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English/Spanish bilingual does contain the functional 

category NumP. 

It is possible that for the monolingual speaker of 

English, all subject noun phrases such as the label are 

simple DP (i.e., they do not contain NumP). On the 

contrary, for the monolingual speaker of Spanish, all 

subject noun phrases such as la etiqueta and the label are 

in fact DP's containing the functional category NumP. As 

was argued earlier, the head of the DP in Spanish selects 

for a NvimP complement, whereas in English this is not 

necessary. Simple noun phrases in English lack any 

concordance between the determiner and the noun. The 

balanced English/Spanish bilingual may in fact be using a 

single configuration for subject noun phrases, one that is 

adequate when processing either language. That one 

configuration is the DP containing the functional category 

NumP. It is the one configuration that in a sense, 

encompasses the subject noun phrase from both languages. 

This leaves the balanced English/Spanish bilingual with a 

subject noun phrase configuration identical to that of 

monolingual speakers of Spanish. The balanced bilingual, in 

using this configuration for both English and Spanish, now 

has equal configurational complexity in the two languages. 

Specifically, the balanced bilingual's English subject noun 
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phrase now has sufficient configurational complexity to be 

subject to excess processing load. This results in subject-

verb agreement occasionally being conceptually driven and in 

turn is now sensitive to the conceptual effects of 

distributivity• One might be tempted to explain this effect 

in the balanced bilingual as a type of configurational 

transference from Spanish to English. However, this 

suggestion would most probably be wrong for the following 

reason. Generally transference is thought of as the 

knowledge system of one language invading that of another, 

in the same speaker. As applied to the present argument, 

transference would assume knowledge on the part of the 

balanced bilingual of a subject noun phrase configuration 

different from that of the DP containing NumP. With an 

early bilingual this is unlikely to be the case. Rather, 

the balanced bilingual, due to exposure to Spanish at a very 

early age, begins v/ith an initial configuration of the DP. 

This configuration works for both languages and as such, the 

balanced bilingual has no need for a separate and different 

configuration for the subject noun phrase in English. 

Because the balanced bilingual establishes the DP with the 

functional category NiamP quite early in development as the 

only configuration for the subject noun phrase, its use in 

the processing of English is not a case of transference. 
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Early verstis late bxlingaalxsm 

Recall that results from the current study show that 

some late English/Spanish bilinguals are sensitive to 

distributivity when processing subject-verb agreement in 

Spanish. However, in their native language English they 

show no effect of distributivity. With respect to the 

suggestion that the bilingual is actually "two monolinguals 

in one person", it would appear this to be more the case 

with late bilinguals than with early balanced bilinguals. 

That is, the nature of subject-verb agreement (i.e., 

syntactic or syntactic and conceptual) seems to be quite 

different for the late bilingual, depending on the language 

being processed. The early bilingual, on the other hand, 

appears to be using a single system which incorporates both 

languages. The processing distinction between early and 

late bilinguals may be a result of configurational 

differences. 

I have suggested that the early bilingual employs a 

single configurational representation (i.e., the DP 

containing a NumP) when processing the subject noun phrase 

in both English and Spanish. This single configurational 

category is the result of native-like development in both 

languages. Unlike the early bilingual, who can set the 

subject noun phrase configuration as a DP with NtimP for both 
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languages, the late bilingual is no longer able to do this. 

For the late bilingual, acquisition of the L2 by definition 

comes after the critical period. One possible effect of 

language acquisition that takes place after the critical 

period is that the learner is unable to employ a 

configuration specific to the L2 when processing his or her 

native language. In other words, the late bilingual is 

forced to use both configurations. Which configuration is 

to be used at given moment is determined simply by which of 

the two languages is being processed at the time. As such, 

the late bilingual is processing English with the simple DP 

(i.e., without the NumP) as the maximal projection for 

subject noun phrases in English. However, the late 

bilingual is processing Spanish with the complex DP (i.e., 

with the NumP) as the configuration for the subject noun 

phrase in Spanish. These two separate configurational 

categories for the two languages in late bilinguals account 

for the effect of distributivity in Spanish and lack thereof 

in English. 

Predlctxon for L2 speakars of English 

An interesting question to raise concerns the issue of 

distributivity in L2 speakers of English. Specifically, 

will the native speaker of Spanish who has learned English 
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after the critical period, show an effect of distributivity 

when processing subject-verb agreement in English? The 

answer is yes, but for slightly different reasons than those 

given for why the L2 speaker of Spanish shows an effect of 

distributivity. In the case of the L2 speaker of English 

whose native language is Spanish, the effect of 

distributivity in the L2 will be the result of transference 

from the LI Spanish. Namely, the effect of distributivity 

still rests on the presence of the complex DP, specifically 

the NumP within the DP. Because the LI speaker of Spanish 

can successfully transfer the DP configuration from the LI 

to the L2, there is no need to replace it with a simple DP 

lacking NumP. As such, transference of the DP from the LI 

Spanish to the L2 English will result in the L2 speakers of 

English showing an effect of distributivity while processing 

subject-verb agreement in English. 

While transference from the LI Spanish to the L2 

English of the complex DP might account for the effect of 

distributivity in L2 English, the opposite (i.e., LI English 

to L2 Spanish) most certainly does not involve transference. 

The Ll speaker of English learning Spanish as a second 

language has no choice but to acquire an appropriate 

configuration for the subject noun phrase in Spanish. There 

is no possibility of transferring the English NP to Spanish 
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because of the necessary number agreement in the Spanish 

system between the determiner and the noun. As mentioned 

earlier, number agreement between the determiner and its 

noun in Spanish is generally acquired at a rather early 

point in the developmental sequence of L2 acquisition. This 

being the case, L2 learners of Spanish should be subject to 

the effects of conceptual agreement early on in the 

developmental process. 
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CONCLnSXON 

The aim of this work has been twofold. First, it 

investigated L2 speakers of Spanish in an attempt to 

determine if they are sensitive to the same configurational 

and conceptual constraints on subject-verb agreement as are 

LI speakers of Spanish. Secondly, it is a theoretical 

attempt to subsume under a unified account the findings of 

the current study and those of previous research concerning 

the effect of distributivity on subject-verb agreement 

processes. 

The primary finding of the current study is that at 

least some L2 learners of Spanish reach a level of 

proficiency in the target language that leaves them subject 

to the effects of distributivity when processing subject-

verb agreement. This sensitivity to distributivity in L2 

speakers of Spanish was argued to be the result of the 

presence of the functional category NumP, a constituent of 

the DP. The presence of the functional category NumP 

occasionally results in excess processing load at the 

configurational level. This, in turn, renders the speaker 

unable to retrieve from the configurational level the 

grammatical feature necessary for nuinber agreement with the 

verb. Subject-verb agreement then becomes conceptual, as 
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the conceptual level is the only remaining source for number 

of the subject. Conceptual agreement works the same for all 

languages, and it is at this level that the 

distributive/non-distributive distinction plays itself out. 

It was also argued that the excess processing load 

hypothesis used to explain the effect of distributivity in 

L2 speakers of Spanish can encompass the results from other 

studies, namely those showing LI cross-linguistic variation 

as well as those showing an effect of distributivity on 

referential pronouns in English. 
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Endnotes 

1. DMASTR software developed by Kenneth Forster and Jonathan 
Forster, University of Arizona. 
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Figure 1. 

Language production model, 
(adapted from Garrett, 1984) . 
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Figure 2. 

Feature copying operation, 
(adapted from Kempen and Hoenkamp, 1987) 

Conceptual Representation 

S [-pi] 

NPx [-pi] 

NPl[-pi] 

Nl[-pl] P NP2[+pl] 

N2[+pl] 

V [-pi] 

The label on the bottles is small. 
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Fxgure 3. 

Feature unification, 
(adapted from De Sraedt, 1990) 

number: (pi) 
person: 1 
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number: (pl) 
person: 1 
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Table 1. 

Distribution of verb responses in the scoring categories for 
Experiment 1. 

Correct Agr. Errors Miscellaneous 

ST - match 313 6 1 

ST - mi match. 276 44 0 

MT - match 319 1 0 

MT - mi rnnatch 259 61 0 

Note: Experimental conditions are: ST-match (single token-
single head noun and single local noun), ST-mismatch (single 
token-single head noun and plural local noun), MT-match 
(multiple token-single head noun and single local noun) and 
MT-mismatch (multiple token-single head noun and plural 
local noun). 
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Table 2. 

Distribution of adjective responses in the scoring 
categories for Experiment 1. 

C NE NGE BE M 

ST - match 303 1 13 1 0 2 

ST - mxamateh 270 23 21 2 0 4 

MI - match 273 1 43 0 0 3 

MT - mismatch 251 28 28 0 0 3 

Note: Experimental conditions are: ST-match (single token-
single head noun and single local noun), ST-mismatch (single 
token-single head noun and plural local noun), MT-match 
(multiple token-single head noun and single local noun) and 
MT-mismatch (multiple token-single head noun and plural 
local noun). Categories for adjective response are: C 
(correct), NE (number error), GE (gender error), NGE (number 
and gender error), R (repetition error), M (miscellaneous). 
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Table 3. 

Distribution of adjective responses by gender in the scoring 
categories for Experiment 1. 

HE (as N6B RE M Total 

masculxne 265 16 34 4 0 1 320 

feminine 421 15 70 10 0 4 520 

neutral 411 22 0 6 440 

Note: Categories for adjective response are: C (correct), NE 
(number error), GE (gender error), NGE (number and gender 
error), R (repetition error), M (miscellaneous). 
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Table 4. 

Distribution of verb responses in the scoring categories for 
Experiment 2. 

Correct Agreemen-b Errors 

ST - match 208 0 

ST - mxsmateh 181 27 

Ml - match 207 1 

icr - mismatch 176 32 

Note: Experimental conditions are: ST-match (single token-
single head noun and single local noun), ST-mismatch (single 
token-single head noun and plural local noun), MT-match 
(multiple token-single head noun and single local noun) and 
MT-mismatch (multiple token-single head noun and plural 
local noun). 



161 

Table 5. 
(from Vigliocco, et al. (1995)). 

Distribution of number agreement errors by sentence 
type in Experiment 2. 

Morphological marker of the Head Noun 

Marked Invariant 

Sing Adj. Plur Adj. Sing Adj. Plur Adj. 

(a) Part one: Singular head nouns and plural local nouns 

Single Token 2 6 4 15 

Multiple Token 6 36 5 43 

(b) Part two: Plural head nouns and singular local nouns 

Single Token 4 0 28 1 

Multiple Token 6 0 19 1 



162 

Table 6. 

Distribution of verb responses by condition for sub-analysis 
from Experiment 1. 

Correct Agreement Errors 

ST - natch 204 4 

ST - mismatch 181 27 

MT - 208 0 

MT - mismatch 180 28 

Note: Experimental conditions are: ST-match (single token-
single head noun and single local noun), ST-mismatch (single 
token-single head noun and plural local noun), MT-match 
(multiple token-single head noun and single local noun) and 
MT-mismatch (multiple token-single head noun and plural 
local noun). 
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List 1. 

Sentence preambles used in Experiment 1.* 

Multiple token 

El nombre de los nifios 
El cascabel de los gatos 
El gorro de los hombres 
El suguro de los coches 
El timbre de los portales 
El uniforme de los soldados 
El dibujo de los carteles 
El conductor de los autobuses 
La etiqueta de las botellas 
La falda de las mujeres 
La grua de las canteras 
La puerta de las casas 
La estela de lass embarcaciones 
La medalla de las niiias 
La chimenea de las casas 
La computadora de las oficinas 
El sello de las cartas 
El alcalde de las ciudades 
El abrigo de las senores 
El bolso de las chicas 
El color de las flores 
El numero de las tarjetas 
El embarazo de las mujeres 
El malo de las peliculas 
La pasta de los libros 
La raza de los perros 
La corbata de los payasos 
La agenda de los profesores 
La orilla de los rios 
La residencia de los presidentes 
La nota de los estudiantes 
La averia de los aviones 

Single token 

El derecho de los trabajadores 
El testigo de los abogados 
El regalo para los bebes 
El aviso de los expertos 
El olor de los almendros 
El paseo por los lagos 
El responscible de los incendios 
El atentado contra los ministros 
La madre de las niftas 
La casa de las colinas 
La autora de las novelas 
La queja de las estudiantes 
La chica de las fotografias 
La ofensa a las mujeres 
La recompensa a las ganadoras 
La luz sobre las mesas 
El maestro de las chicas 
El medico de las enfermas 
El mecanico de las motocicletas 
El abuelo de las nifias 
El director de las peliculas 
El debate sobre las drogas 
El niflo con las muletas 
El pescador con las redes 
La casa de mis primos 
La fotografia de los turistas 
La enfermedad de los hombres 
La cancidn de los cantantes 
La sugerencia a los directores 
La demanda contra los proprietaries 
La teoria de los licenciados 
La trampa para los ratones 

* Items from Vigliocco, et al. (1996). 
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Lxs^ 2. 

Response examples for scoring categories from 
Experiment 1. 

Test item: La nota de los estudiantes—£UEN 

Correct Response: La nota de los estudiantes es buena. 

Agreement Error: *La nota de los estudiantes son buena. 

Repetition Error: Las notas de los estudiantes son buenas, 

Miscellaneous: (remaining responses) 
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Lxsl: 3. 

Sentence preambles used in Experiment 2. 

Multiple token 

The label on the bottles 
The chimney on the houses 
The cap on the men 
The bell on the cats 
The computer in the offices 
The uniform for the soldiers 
The pregnancy of the women 
The cover on the books 
The leunp on the tables 
The bank of the rivers 
The tie on the clowns 
The door to the houses 
The name of the children 
The wake of the ships 
The slogan on the posters 
The name on the billboards 
The picture on the postcards 
The problem in the schools 
The defect in the cars 
The mistake in the programs 
The crime in the cities 
The address on the envelopes 
The photo in the yearbooks 
The menu in the restaurants 
The record in the music stores 
The badge on the uniforms 
The definition in the dictionaries 
The story in the magazines 
The drawing in the textbooks 
The error in the pamphlets 
The logo on the trucks 
The design on the dishes 

Single token 

The fisherman with the nets 
The stamp on the letters 
The photograph of the tourists 
The bag for the girls 
The hanger for the planes 
The child with the suitcases 
The complaint from the students 
The producer of the movies 
The house for my cousins 
The doctor with the patients 
The driver of the buses 
The mechanic with the motorcycles 
The teacher with the children 
The theory about the graduates 
The suit against the proprietors 
The bell for the doors 
The suggestion for the directors 
The song for the singers 
The warning from the experts 
The attempt against the ministers 
The walk by the lakes 
The witness for the lawyers 
The grandfather of the girls 
The director of the movies 
The debate about the drugs 
The mother of the girls 
The author of the novels 
The memo from the accountants 
The letter from the lawyers 
The check from the stockbrokers 
The entrance to the laboratories 
The key to the cabinets 
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Lxs'k 4. 

Response examples for scoring categories from Experiment 2 

Test item: The author of the novels INTELLIGENT. 

Correct Response: The author of the novels is intelligent. 

Agreement Error: *The author of the novels are intelligent. 

Repetition Error: The authors of the novels are intelligent. 

Miscellaneous: (remaining responses) 



167 

REEEBENCES 

Abney, S. (1987). The English noun phrase in its sentential 
aspects• Unpublished dissertation, MIT, Cambridge, MA. 

Anderson, J. R. (1983). The Architecture of Cognition. 
Cambridge, MA: Harvard University Press. 

Bley-Vroman, R. W. (1989). The logical problem of second 
language learning. In S. Gass & J. Schachter (Eds.), 
Linguistic Perspectives on Second Language Accniisition. 
Cambridge, MA: Cambridge University Press. 

Bock, J. K., Eberhard, K. M., & Cutting, J. C. (1992). 
Controlling number agreement on verbs and anaphors. 
Paper presented at the 33rd Annual Meeting of the 
Psychonomic Society, St. Louis. 

Bock, K. (1995). Producing agreement. Current Directions in 
Psychological Science, 4(2), 56-61. 

Bock, K., & Cutting, J. C. (1992). Regulating mental energy: 
performance units in language production. Journal of 
Memory and Language, 31, 99-127. 

Bock, K., & Eberhard, K. M. (1993). Meaning, sound and 
syntax in English number agreement. Language and 
Cognitive Processes, 8(1), 57-99. 

Bock, K., & Miller, C. A. (1991). Broken Agreement. 
Cognitive Psychology, 23, 45-93. 

Bock, K., Nicol, J. & Cutting, J. C. (1998). The ties that 
bind: creating number agreement in speech. (Accepted 
for publication by Journal of Memory and Language.) 

Chomsky, N. (1986). ICnowledge of Language: Its Nature, 
Origin, and Use. New York: Praeger Publishers. 

Cook, V. (1993). Linguistics and Second Language 
Acguisition. New York: St. Martin's Press. 

Corbett, G. G. (1983). Hierarchies, Target and Controllers; 
Agreement Patterns in Slavic. University Park, PA: The 
Pennsylvannia State University Press. 



168 

Dell, G. S. (1986). A spreading-activation theory of 
retrieval in sentence production. Psychological 
Review, 93, 283-321. 

De Smedt, K. J. (1990). Incremental sentence generation: A 
computer model of grammatical encoding. Unpublished 
Doctoral Dissertation, Nijmegen, NL: NICI. 

Di Domenico, E. & De Vincenzi, M. (1996). Gender and number 
in the retrieval of pronoun antecedents: differences in 
use and representation. Actes du deuxieme colloque 
"Langue et Grammaire", Univesite Paris-

Eberhard, K. M. (1997). The marked effect of number on 
subject-verb agreement. Journal of Memory and Language, 
36, 147-164. 

Fayol, M., Largy, P., & Lemaire, P. (1994). Cognitive 
overload and orthographic errors: when processing 
overload enhances subject-verb agreement errors. A 
study in French written language. The Quarterly Journal 
of Experimental Psychology, 47A(2), 437-464. 

Flynn, S., & Martohardjono, M. (1994). Mapping from the 
initial state to the final state: the separation of 
universal principles and language specific principles. 
In B. Lust, M. Sufler, & J. Whitman (Eds.), Syntactic 
Theory and First Language Acquisition. Hillsdale, NJ: 
Lawrence Erlbaum Associates. 

Fodor, J. A. (1983). The Modularity of Mind. Cambridge, MA: 
MIT Press. 

Ford, M., & Holmes, V. M. (1978). Planning units and syntax 
in sentence production. Cognition, 6, 35-53. 

Fromkin, V. A. (1971). The non-anomalous nature of anomalous 
utterances. Language, 47, 27-52. 

Garrett, M. F. (1975). The analysis of sentence production. 
In G. H. Bower (Ed.), The psychology of learning and 
motivation (pp. 133-177). New York: Academic Press. 

Garrett, M. F. (1984). The organization of processing 
structure for language production: applications to 
aphasic speech. In D. Caplan (Ed.), Biological 
Perspectives on Language. Cambridge, MA: MIT Press. 



169 

Garrett, M. F. (1990) . Sentence processing. In D. N. 
Osherson & Howard Lasnik (Eds.), An Invitation to 
Cognitive Science. Vol. 1, Language. Cambridge, MA: 
MIT Press-

Grosjean, F. (1982) - Life with Two Languages: An 
Introduction to Bilingualism. Cambridge, MA: Harvard 
University Press, 1982. 

Haegeman, L. (1994) . Introduction to Government and Binding. 
(2nd ed-). Cambridge, MA: Blackwell Publishers. 

Jackendoff, R. (1983) . Semantics and Cognition. Cambridge, 
MA: MIT Press. 

Jackendoff, R. (1987) . Consciousness and the Computational 
Mind. New York: Academic Press. 

Kempen, G., & Hoenkamp, E. (1987). Incremental procedural 
grammar for sentence formulation. Cognitive Science, 
11, 201-258. 

Levelt, J. M. (1989) . Speaking: From Intention to 
Articulation. Cambridge, MA: MIT Press. 

Nicol, J., Teller, M., & Greth, D. (1998). Production of 
verb agreement in monolingual, bilingual and second 
language speakers. Unpublished ms.. University of 
Arizona. 

Quirk, R., Greenbaum, S., Leech, G., & Svartvik, J. (1972). 
A Grammar of Contemporary English. London: Longman. 

Ritter, E. (1991). Two functional categories in noun 
phrases: evidence from modern Hebrew. In S. D. 
Rothstein (Ed.), Syntax and Semantics, Vol. 25: 
Perspectives on Phrase Structure: Heads and Licensing 
(pp. 37-62). San Diego: Academic Press, Inc. 

Ritter, E. (1992). Cross-linguistic evidence for number 
phrase. Canadian Journal of Linguistics, 37(2), 197-
218. 

Smith, M. S. (1991). Language modules and bilingual 
processing. In E. Bialystok (Ed.), Language Processing 
in Bilingual Children (pp. 10-24). Cambridge: Cambridge 
University Press. 



170 

Stemberger, J. P. (1985). An interactive activation model of 
language production. In A. Ellis (Ed.), Progress in the 
Psychology of Language (pp. 143-186). London: Erlbaum. 

Vigliocco, G., Butterworth, B., & Garrett, M. F. (1996). 
Subject-verb agreement in Spanish and English: 
differences in the role of conceptual constraints. 
Cognition, 61(3), 261-298. 

Vigliocco, G., Butterworth, B., & Semenza, C. (1995). 
Constructing subject-verb agreement in speech: the role 
of semantic and morphological factors. Journal of 
Memory and Language, 34, 186-215. 

Vigliocco, G., Hartsuiker, R. J., Jarema, G., & Kolk, H. H-
J. (1996). One or more labels on the bottles? Notional 
concord in Dutch and French. Language and Cognitive 
Processes, 11(4), 407-442. 

White, L. (1989). Universal Grammar and Second Language 
Acquisition. Amsterdam: John Benjamins. 



^ v*. 

IMAGE EVALUATION 
TEST TARGET (QA-3) 

fi 

/a £i. 

VL 

150mm 

IIWJGE. Inc 
16S3 East Main Street 
Rochester. NY 14609 USA 
Phone: 716/482-0300 
Fax: 716/288-5989 


