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ABSTRACT 

This dissertation presents and evaluates the hypothesis that event structure information 

such as telicity is used during language comprehension. A verb or verb phrase is telic if it 

denotes an event that necessarily progresses towards an endpoint. The major 

experimental finding presented in this dissertation is that garden pathing is less severe in 

reduced relative clause sentences with telic embedded verbs than in those with alelic 

embedded verbs. For example, in the structurally ambiguous sentence 'The actress 

awakened/sketched by the writer left in a hurry', less comprehension difficulty occurs on 

the word 'by' when the embedded verb is telic ('awakened') than when it is atelic 

('sketched"). On-line measures of comprehension difficulty in three different 

experimental paradigms showed this result at the earliest disambiguation point (on the 

by-phrase). Two of these paradigms involved comprehension in reading, and the third 

one involved spoken language comprehension. These experiments also included the 

factor of obligatory transitivity: whether or not the verb requires a direct object. The 

results show that telicity and obligatory transitivity both immediately affect the severity 

of the garden path independently of each other. 

In order to address the issue of how to categorize verb phrases as telic or alelic. I 

conducted a computerized study which collected semantic judgments and grammaticalily 

judgments on verb phrases used in three classic telicity tests from the event structure 

literature. The participants in the study were 24 English-speaking students in an 

introductory linguistics course. The results provide preliminary evidence that sentence 



frames, such as the adverbials 'for an hour' and 'in an hour', provide an objective means 

of categorizing verb phrases as tehc or atciic. 

The research strongly suggests that verb telicily information should be included in 

models of human language comprehension. I discuss means of including telicity in 

several pre-existing comprehension models. The account that best explains the telicity 

and transitivity effects taken together is based on identifying canonical sentence patterns 

associated with thematic roles, as proposed by Townsend and Bcver (2001). The 

information that a verb is inherently telic activates the use of an NV(N) template with an 

obligatory theme role. 
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CHAPTER 1. INTRODUCTION' 

In this chapter, I will describe the goal of the dissertation, introduce and briefly explain 

the primary hypothesis, outline the predictions it makes, review relevant previous 

evidence, briefly describe the kinds of experimental data that will be discussed in relation 

to the hypothesis, and describe the theoretical implications of the research. 

1.1 Specific Goal 

The goal of this dissertation is to investigate the idea that a predicate's event structure 

information is used during language comprehension. Event structure refers to the type of 

event denoted by a predicate and the relationship between the subparts of the event and 

the syntactic components of the predicate, such as the verb and its arguments. Examples 

of the subparts of an event include its "process" portion and its endpoint or terminus. 

The particular piece of event structure information that this dissertation focuses 

on is telicity. Telicity refers to whether a predicate describes an event that progresses 

towards a natural endpoint or not. For example, the sentence in (!) describes an atelic 

event, one that does not progress towards a natural endpoint. 

(1) Morpheus danced (for five minutes )/(# in five minutes). 

' This material is based upon work supported by the National Science Foundation under Grant No. 
0132380. Any opinions, findings, and conclusions or recommendations expressed in this material are those 
of the author(s) and do not necessarily reflect the views of the National Science Foundalion. 
" I use the semantic unacceptability hatch mark '#' instead of the ungrammaticality star because 
Morpheus danced in five minutes is not ungrammatical. The hatch mark indicates that the sentence is either 
semantically unacceptable or that its interpretation requires aspectual coercion. I discuss coercion in detail 
in chapter 2. 
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Congruence with the adverbial phrase for five minutes and incongruence with the 

adverbial phrase in five minutes is a diagnostic that supports the categorization of the 

event denoted by danced as atelic. In contrast, congruence with in five minutes and 

incongruence with for five minutes supports the categorization of ate the cookie in (2) as 

a telic event. 

(2) Neo ate the cookie (# for five minutes)/(in five minutes). 

Syntacticians have provided evidence that the concept of telicity is relevant to the 

analysis of linguistic phenomena in many languages. The purpose of this dissertation is to 

investigate whether there is also psycholinguistic evidence for the relevance of telicity. 

Specifically, the research that is presented aims to investigate whether telicity is used 

during language comprehension. 

1.2 How Comprehension Studies Can Be Used To Investigate Questions About 

Linguistic Information 

Psycholinguistic experimental methods provide a way of investigating the question of 

whether a predicate's telicity is accessed and used during comprehension. By presenting 

temporarily ambiguous sentences in a number of experimental tasks, it is possible to 

determine the kinds of information that are used and the commitments that are made 

throughout the comprehension process. For example, consider the reduced relative clause 

sentence in (3). 

(3) The woman sketched in the meadow was beautiful. 
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The beginning of the sentence resembles the beginning of a simple sentence such 

as (4). 

(4) The woman sketched the nude model. 

In simple sentences like (4), in a noun phrase - verb - noun phrase sequence, the first 

noun phrase is the semantic agent, and the second noun phrase is the semantic patient^. In 

(3), if the woman is at first parsed as the subject noun phrase and agent, reanalysis will be 

necessary in order to integrate was beautiful into the sentence. The sentence turns out to 

be one in which sketched in the meadow is a reduced relative clause modifying the 

woman. The initial noun phrase the woman must be analyzed as the theme and underlying 

direct object of sketched. 

The processor's degree of commitment to the erroneous analysis of the initial 

noun phrase (e.g., The woman) as subject and agent can be measured by observing the 

processing of the disambiguating region, was beautiful. An increased degree of 

processing difficulty is known as a "garden path effect.'" because it results from following 

the w rong analysis, i.e.. "being led up the garden path." 

There is much evidence that some reduced relative clause sentences result in 

much more processing difficulty than others. For example, many people cannot 

understand Bever"s (1970) famous sentence in (5) without having it explained explicitly. 

^ The idea that the comprehension system strategically maps the sequence noun phrase, verb, noun phrase 
onto the semantic roles of agent, action, and patient is explored extensively in Fodor, Bever, and Garrett 
(1974). 
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(5) The horse raced past the ham fell. 

In contrast, the sentence in (6) is very easy for most people to understand. 

(6) The joke told by Cypher was not funny. 

Much fruitful research has been driven by the question of why some garden path 

sentences are more difficult than others. If some factor is shown to affect the varying 

degrees of difficulty, then that factor is clearly related to information that is used during 

language comprehension. Thus, in the investigation of whether a given factor is used in 

comprehension, it is relevant to ask whether the factor significantly affects the degree of 

garden pathing in temporarily ambiguous sentences. 

1.3 Evidence That Argumenl Structure Information Is Relevant To Comprehension 

Mac Donald (1994) found that the degree of garden pathing in reduced relative clause 

sentences is significantly affected by whether the verb requires a direct object or not. She 

found less garden pathing in sentences with obligatorily transitive verbs (such as capture 

in (7)a) than in those with optionally transitive verbs (such as fight in (7)b). 

(7) 

a. The ruthless dictator captured in the coup was hated throughout the country. 
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b. The ruthless dictator fought in the coup was hated throughout the country. 

MacDonald's results suggest that transitivity is a lexically encoded property of the 

verb, which the processor uses in its analysis of the sentence during comprehension. An 

obligatorily transitive verb may signal the language processing system that an object 

noun phrase is needed, influencing the processor to leave open the possibility that the 

initial noun phase is that object. A slightly different interpretation of Mac Donald's results 

is that the information that the verb requires an internal argument may influence the 

processor to be less committed to the main clause reading of the sentence, in which the 

initial noun phrase is a semantic agent. 

1.4 The Relationship Between Argument Structure and Event Structure 

Linguistic data suggest that there is a strong correlation between a verb's inherent telicity 

and the presence of an internal argument (underlying direct object) (Tenny 1992, van 

Hout 2000). For example, in (8) congruence with f>r five months shows that the verb 

write denotes an atelic event. When the hook is added as a direct object of wrote, the 

event becomes telic. as shown by congruence with in five months in (8)b. 

(8) 

a. The Oracle wrote (for five months)/(# in five months). 
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b. The Oracle wrote The book (# for five months)/(in five months). 

However, telicity and transitivity do not co-vary. There are intransitive telic verbs, 

such as arrived in (9)a and collapsed in (9)b, and there are transitive atelic verbs, such as 

pushed the cart in (10)a and drove the van in (10)b. 

(9) 

a. Neo arrived (in five minutes)/(i^ for five minutes). 

b. Morpheus collapsed (in five minutes )/(# for five minutes). 

(10) 

a. The agent pushed the cart (# in five minutes )/(for five minutes). 

b. The agent drove the van (Mnfive minutes)/(for five minutes). 

It turns out that the intransitive telic verbs such as arrive and collapse are a subset 

of the verbs classified as unaccusative by Perlmutter 1978. An unaccusative verb is one 

in which the surface subject is thought to be base-generated in the internal argument 

position as shown in (11). 
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(11) 

IP 

DPi r 

D' I VP 

I I I 
D [past] V 

Neo V DPj 

I I  
arrived t 

The intransitive telic verbs, then, are like transitive verbs in that both have a base-

generated internal argument. We could conclude, then, that there is an iniplicational 

relationship: if the event is telic, then there is an internal argunieni. 

The implication goes one way only, however: it is not the case that if there is an 

internal argument, then the event is necessarily telic. Some transitive verbs are naturally 

telic, as in eat, but some ate lie transitive verbs exist, as in push the cart in (10). The 

relationship between telicity and transitivity is discussed in more detail in Chapter 2. 

1.5 Is Event Structure Information Relevant To Comprehension? 

The notion that the presence of an internal argument in the verb representation affects the 

comprehension of reduced relative clause sentences led to the specific hypothesis tested 

in this dissertation. It will be referred to as the Event Structure Processing hypothesis, and 

it is defined in (12). 
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(12) Event Structure Processing (ESP) hypothesis: During comprehension, event 

structure information, accessed in a verb's lexical entry, affects parsing 

decisions. If the verb is inherently telic, the verb will be parsed as having an 

underlying direct object. 

The ESP hypothesis predicts that if an inherently telic verb is the initial verb in a 

reduced relative clause sentence, the information that the verb is telic will lead the 

processor to parse the verb as having an underlying direct object. Thus, the parser will 

leave open the possibility that the initial NP may be that underlying direct object. This 

predicts that less garden pathing should occur in reduced relative clause sentences with 

telic verbs than in those with atelic verbs. 

1.6 Prior Psycholinguistic Studies that Bear on the ESP Hypothesis 

In an informal survey, Stevenson and Merlo (1997) found that non-linguists judged 

reduced relative clause sentences with potentially unergative manner of motion verbs as 

unacceptable while they considered reduced relatives with potentially unaccusative verbs 

acceptable. Sanz (2000) noted that Stevenson and Merlo's manner of motion verbs were 

all atelic verbs {advanced, sailed, marched, rotated, walked, and glided). Most of their 

unaccusative verbs were telic {melted, mutated, begun, broken, frozen). Their proposal is 

that reduced relatives with potentially unergative verbs are more difficult than those with 

potentially unaccusatives because of how these two types of verbs differ in their lexical 

structure. 

What Stevenson and Merlo's proposal and ESP have in common is the idea that 

verb lexical structure is relevant to language processing. Like the unergative/unaccusative 
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distinction, the telic/atelic distinction is also a difference in verb lexical structure. They 

differ in that ESP makes prediclions for transitive verbs as well as intransitives 

(unaccusatives and unergatives are types of intransitive verbs.) ESP predicts that 

inherently telic transitive verbs will be easier to comprehend than atelic transitive verbs, 

as long as the initial noun phrase does not delimit the event. Also, ESP predicts that 

garden path severity will be affected by whether or not the initial noun phrase delimits 

the event. 

The most relevant psycholinguistic evidence bearing on ESP comes from an 

experiment conducted in Spanish by Sanz (1996. 2000). She found that subjects were 

faster to say that a word from the subject noun phrase was in the sentence when it 

followed an unaccusative verb such as llego, 'arrived' in (13)a, than when it followed an 

unergative verb, as in (13)b. 

(13) 

a. El seven) critico que visitaha el museo llego con cuidado. 

the strict critic who visited the museum arrived with care 

"The strict critic who visited the museum arrived with care." 

b. El Severn critico que visitaha el museo hablo con cuidado. 

the strict critic who visited the museum spoke with care 

"The strict critic who visited the museum spoke with care." 
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Previous psycholinguistic experiments provide evidence that the presence of a trace can 

reactivate the representation of a word or phrase that occurred earlier in the sentence 

(Bever & McElrec, 1988; Swinney. Ford, Frauenfelder, & Bresnan. 1988). In these 

experiments, sometimes referred to as "probe tasks", the subject is presented with an 

auditory or visual sentence. At a critical point in the sentence, a visually presented 

"probe" word appears on a screen, and the subject must respond to it. In Sanz's 

experiments, the subject's task was to press one of two keys indicating whether or not the 

probe word occurred earlier in the sentence. In Sanz's experiment, everything was the 

same up to the presentation of the probe word, except for the verb. The finding that 

subject's probe recognition reaction times were faster following unaccusative verbs 

supports the notion that a trace occurs in that position. 

Stevenson and Merlo's informal judgments and their linguistic analysis partially 

support the ESP hypothesis. However, it makes different predictions for some verb 

phrases. Also, Stevenson and Merlo do not provide experimental data that can indicate 

when verb lexical structure is used during the comprehension process. Sanz's experiment 

shows evidence that telic verbs are associated with a psychologically relevant trace 

position following the verb in Spanish. Her experiment does not explicitly test the claim 

that telicity is relevant for determining syntactic structure in on-line comprehension, but 

it is certainly consistent with the claim. For this reason, chapters 4, 3. and 6 present new 

experimental evidence for the purpose of investigating telicity effects in on-line 

comprehension. 



J.7 How To Reliably Categorize Verb Phrases as Telic or Ate lie 

In order to investigate the role of telicity in comprehension, it is necessary to have a 

reliable way of categorizing verbs and verb phrases as telic or atelic. This issue is the 

focus of chapters 2 and 3. Chapter 2 describes some of the generalizations about 

linguistic data in English and other languages that have led to the development of 

hypotheses about event structure. Understanding the relevant linguistic data is helpful in 

understanding the basis for telicity and the basis for Vendler's (1957, 1967) event types. 

Chapter 2 also provides a comprehensive review of the telicity categorization tests that 

have been proposed in the literature. Chapter 3 presents a questionnaire study designed to 

show that non-linguists can provide responses that can be used to categorize the verb 

phrases as telic or atelic. The questionnaire combines three telicity tests from the event 

structure literature. Two of the tests are typical grammaticality judgements: one involves 

rating the naturalness of a sentence on a scale from one to seven; the other test involves 

selecting which of two sentences is more natural. The third test, however, does not 

involve making a grammaticality judgement. It involves reading a short passage and 

answering comprehension questions about it. This test is crucial, because determining a 

verb phrase's telicity or atelicity requires more information than just whether a sentence 

is grammatical or ungrammatical. The categorization is determined by the 

comprehender's interpretation of the aspectual semantics of the verb phrase when it is 

embedded in particular sentence frames. The verb categorizations in the experiments 

presented in chapters 4, 5, and 6 were based upon the telicity tests reviewed in chapter 2. 

A subset of these tests was used in the questionnaire study in chapter 3. 



1.8 How the ESP Hypothesis Is Tested in the Current Experiments 

Chapter 4 presents evidence bearing on the ESP hypothesis from post-hoc analyses of 

three self-paced reading experiments on garden pathing in reduced relative clause 

sentences (Clarke, Townsend. & Bever, 2000; McRae, Spivey-Knowlton, & Tanenhaus, 

1998; Tabossi, Spivey-Knowlton, McRae. & Tanenhaus, 1994). In these self-paced 

reading experiments, participants read sentences presented on a computer screen two 

words at a time. They are instructed to push a button when they are finished reading the 

first two words and are ready to see the next two. Their reaction times for the button 

presses arc collected in order to measure reading difficulty during each region of the 

sentence. After some of the sentences, the participants are asked comprehension 

questions in order to encourage them to understand the sentence's meaning. The post-hoc 

analyses involved categorizing the verbs from these studies as telic or atelic and as 

obligatorily transitive or optionally transitive. The methods employed in the transitivity 

categorization are discussed in Chapter 4, and the methods employed in the felicity 

categorization are discussed briefly in Chapter 4 and also more extensively in the telicity 

test section of Chapter 2. Example sentences from Tabossi et al. (1994) are given in (14). 

The sentence regions presented on each screen (in all three studies) are demarcated by a 

forward slash 7'. 

(14) 

a. Obligatorily Transitive, Atelic: The scientist / (who was) / examined by / the 

doctors / was seventy / years old. 
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b. Obligatorily Transitive, Telic: The policeman / (who was) / captured by / the 

CIA / was frightened / for his / life. 

c. Optionally Transitive, Atelic: The researcher / (who was) / studied by / the 

historian / was known / for discovering / the tuberculosis / vaccine. 

d. Optionally Transitive, Telic: The judge / (who was) / selected by / the 

committee / acted in / a tasteless / manner. 

The reading times were calculated for each of the four verb types in each of three 

sentence regions in order to determine the effects of telicity and transitivity. The three 

critical sentences regions were Verb + (examined by), NP in M-phrase (//je doctors), 

and Main Verb (wa^ seventy). The dependent variable in all of these studies was the 

reduced relative effect (RRE), a measure of the degree of garden pathing. The RRE is 

calculated by subtracting the reading time for each region in the unambiguous unreduced 

relative condition from the corresponding ambiguous reduced relative condition. The 

Event Structure Processing hypothesis predicts that RREs on some or all of these regions 

will be longer for sentences with atelic verbs than for those with telic verbs. The results 

showed that this is indeed the case in both the "Verb + by" and "Main Verb" regions. 

The results also rephcated MacDonald's findings in that on the "Main Verb" region, 

RREs were longer for sentences with optionally transitive verbs than for those with 

obligatorily transitive verbs. 



Chapter 5 presents new results from an experiment using the speaker changc 

monitoring paradigm first described in Townsend and Sever 199!. In speaker change 

monitoring, the participant hears a sentence spoken primarily by a male speaker. The 

participant is asked to indicate whether they hear "a word or a part of a word" that is 

spoken by a female speaker instead. This "speaker change syllable" occurs at a specific 

location in the experimental sentences in order to measure processing difficulty at that 

point. Sixteen times at unpredictable points in the experiment, the participant is asked to 

paraphrase the previous sentence in order to encourage the participant to comprehend the 

sentences. Speaker change monitoring is considered a "secondary load task", a task in 

which the participant is asked to do two things at once. In a secondary load task, it is 

assumed that performance on one task (monitoring for the speaker change) suffers when 

the other task (understanding the sentence) is harder. Specifically, the heavier the 

processing load at the speaker change syllable, the more likely it is that the listener will 

fail to hear the speaker change or take longer to press a button indicating that a speaker 

change occurred. The speaker change syllable is underlined in the examples of 

experimental sentences in (15). 

(15) 

a. Obligatorily Transitive, Atelic: The dancer (that was) described by the host 

shocked the guests. 
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b. Obligatorily Transitive, Telic: The dancer (that was) joined by the host 

shocked the guests. 

c. Optionally Transitive, Atelic: The dancer (that was) led by the host shocked the 

guests. 

d. Optionally Transitive, Telic: The dancer (that was) halted by the host shocked 

the guests. 

The dependent variable is the RRE, the difference between the reduced and unreduced 

conditions measured in speaker change monitoring errors and monitoring reaction times. 

The Event Structure Processing hypothesis predicts that RREs should be larger in the 

atelic condition than in the telic condition. The results showed that this was indeed the 

case for the speaker change monitoring errors, and the telicity effect was statistically 

significant. The monitoring reaction limes, however, showed neither a significant effect 

of telicity on RREs nor even a significant RRE. 

Chapter 6 presents new results from an experiment using the word maze paradigm 

first described in Freed man and Forster (1985). In the word maze, the participants see a 

word on the screen followed by a sequence of word pairs. For each pair of words, the 

participant is asked to choose the word that can follow the previous word(s) in a sentence 

as shown in Figure 1. 
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Figure 1. Example screens and responses from the word maze paradigm 

The Woril Maie Paraiigm 

Reffponae 

LEFT 

LErr 

RIGHT 

RIGHT 

Csiwimteg Seseeit, 

The 

were 

iiiem fell 

clock silently 

The word maze measures the difficulty of integrating each word into the sentence. 

Example sentences from the word maze experiment are given in (16). 

(16) 

a. Obligatorily Transitive, Atelic: The counselor (that was) examined by the 

doctor saw many patients. 

b. Obligatorily Transitive, Telic: The counselor (that was) hired by the doctor 

saw many patients. 

c. Optionally Transitive, Atelic: The counselor (that was) assisted by the doctor 

saw many patients. 



d. Optionally Transitive, Telic: The counselor (that was) healed by the doctor 

saw many patients. 

Again, the RRE is the dependent variable, measured in reaction times for each choice 

throughout the sentence. The results supported the ESP hypothesis; the RRE was 

significantly larger in the atelic condition than in the telic condition on the early 

disambiguation "Verb plus hy" region. The results also replicate Mac Donald's results in 

that RREs were significantly larger in the optionally transitive condition than in the 

obligatorily transitive condition on the "Main Verb" region. 

1.9 Implications of the Research 

The Event Structure Processing hypothesis, which is supported by data from three 

different experimental paradigms has implications for linguistics and for the study of 

sentence comprehension. The implication for linguistics is that event structure 

information such as tclicity should be included in a model of language competence, at 

least as lexical information, and it probably also has implications for syntactic structure. 

The implication for psycholinguistics is that the research shows that event structure 

should be included in sentence comprehension models. Proposals for how to integrate 

event structure into some existing processing models are given and evaluated in Chapter 

7. The research also raises questions about whether event structure information is innate 

or acquired, how event structure is used in language production, and whether event 

structure information is used by aphasia patients in comprehension and production. 
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In conclusion, this dissertation reports experimental data from three different 

experimental paradigms (self-paced reading, speaker change monitoring, and word maze) 

showing that telicity affects garden pathing in reduced relatives. The results support the 

ESP hypothesis, the hypothesis that event structure information is used during language 

comprehension. 
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CHAPTER 2. A GUIDE TO UNDERSTANDING TELICITY AND KNOWING IT 

WHEN YOU SEE IT 

This chapter aims to explain the basics of event structure and teJicity and to outline 

methods for recognizing the telicity or atelicity of linguistic events. Since the goal of this 

dissertation is to investigate the role of event structure in language comprehension, this 

chapter is written with language processing researchers as the intended audience. In the 

first section, I review some of the background on event structure and the relationship 

between telicity and transitivity. In the second section, I present a guide for categorizing 

linguistic events as telic or atelic, including a review of telicity tests from the event 

structure literature. A subset of these tests will be used in chapter 3 in a questionnaire 

study designed to collect native speaker judgements and responses that can be used to 

determine a verb phrase's telicity. My hope is that this chapter will serve as an accessible 

introduction to event structure and that it will provide useful diagnostics for categorizing 

the telicity of events. 

2.1 What is Event Structure? 

Event structure, sometimes referred as situation aspect (Smith, 1991). refers to the 

internal temporal structure of an event, such as whether the event has a natural endpoint 

and whether it is instantaneous. Rosen 1999 describes event structure as atemporal in the 

sense that the event-external timeframe does not affect the unfolding of the event. In 

other words, a predicate has the same event structure regardless of whether it is in the 

past, present, or future tense and whether its viewpoint aspect is perfective or 



imperfective (such as the progressive). For example, in all three sentences in (17), 

bandage the wound has the same VP-internal event structure. In all cases, the bandaging 

process progresses towards the natural endpoint, the point when the wound is bandaged, 

despite the difference in viewpoint aspects which make different assertions about whether 

that bandaging process is over, is in progress, or has not yet begun. 

(17) 

a. Dozer bandaged the wound. 

b. Dozer is bandaging the wound. 

c. Dozer will bandage the wound. 

In this dissertation, I arn primarily concerned with the linguistic encoding of 

events, meaning predicates that describe real world events and what must be happening in 

the world in order for the predicate to be used truthfully. Thus, I am concerned with 

whether or not linguistic events necessitate an endpoint in their meaning rather than 

whether real world events have endpoints. For example, consider the sentences in (18)a 

and (18)b. Real world knowledge tells us that when someone is running, they must stop 

at some point (unless they have infinite endurance). In spite of this fact, the linguistic 

event in (18 )a is alelic, because reaching an endpoint has no bearing on the truth value of 

the sentence. In contrast. (18)b is true only when it describes an event in which Trinity is 
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progressing towards an endpoint (the phone booth). Thus, progressing towards an 

endpoint is an intrinsic part of the meaning of ran to the phone booth. This is the reason 

that the linguistic event ran to the phone booth is considered telic. 

(18) 

a. Trinity ran. 

b. Trinity ran to the phone booth. 

2.1.1 Vendler's Event Typology 

The most frequently cited typology of linguistic events is the one proposed by Vendler 

(1957, 1967). He proposed that lingui.stic events fall into the four categories in (19). 

(19) 

a. Trinity loves Neo (for an hour)M(in an hour).'* state (atelic) 

b. The agent drove the car ( for  an hour)/#(in an hour). activity (atelic) 

* As in chapter 1, the hatch mark (#) is used instead of a star (*) to indicate that either the sentence is 
unacceptable or that coercion is required in order to make sense of the sentence. Coercion will be discussed 
in more detail in section 2.2.2. 
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c. Trinity reached the phone booth (in one minute0(for one minute). 

achievement (telic) 

d. Neo ate the cookie (in one minute0(for one minute). 

accomplishment (telic) 

These four categories may be understood as relating to the presence or absence of 

two characteristics; 1) telicity; whether or not the linguistic event includes an inherent 

endpoint in its meaning (Vendler, 1957, 1967; Verkuyl. 1972; others), and 2) whether or 

not the linguistic event has internal structure, sometimes called "dynamicity" or a 

"process" portion (Pustejovsky. 1991; others). 

An activity, such as drive the car in (19)b is an ate lie event that has a process 

portion. Congruence with the adverbial for an hour (any bounded time interval may be 

substituted for an hour) is the test that is most often used to indicate atelicity. An 

achievement, such as reach the phone booth in (19)c, is a telic event that lacks a process 

portion. Congruence with in an hour indicates that the event is telic. The verb phrase 

reach the phone booth is said to lack a process portion, because from the instant that it is 

true that Trinity has begun to reach the phone booth, the event is over. In contrast, 

accomplishments, such as eat the cookie in (19)d, are telic events that have a process 

portion. There is an amount of time, say one minute, from when Neo begins to eat the 

cookie until the cookie has been completely eaten; this is the process portion. 

Furthermore, as the event continues, it progresses towards an endpoint. The endpoint will 

be reached when the cookie is gone. Thus, an accomplishment is a telic event. States, 
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such as love Neo in (19)a, are atelic. meaning that they do not progress towards an 

endpoint. and they lack a process ponion. Many authors consider states to be non-

eventive predicates (Bach, 1986, cited in Rosen, 1999). For this reason, the term 

eventuality is often used to include both events and states. 

The following diagrams (in the style of Van Voorst, 1988) help clarify the 

difference between the event types. In these diagrams, the event is represented by a line. 

The beginning of the line represents the origin of the event, and the end of the line 

represents the event's endpoint. 

In (20), the duration of the event is the time during which The agent is driving the 

car is true. The diagram in (20) shows that for events of the type activity, the past tense 

version of the sentence is also true throughout the event. Because driving the car is an 

activity, during the time that The agent is driving the car is true. The agent has driven the 

car is also true (Kenny, 1963). 

(20) Activity 

The agent is driving the car. 

The agent has driven the car. 

In the accomplishment in (21), while Morpheus is writing the book is true, it is 

not true that Morpheus has written the book. That will only be true after the event is over, 

as shown in (21). This is true of accomplishments generally. Thus, in order to test 

whether an event is an accomplishment, one can ask whether the progressive implies that 

the past tense version of the event is not true (Kenny, 1963). 
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(21) Accomplishment 

Morpheus is writing the book. 
-Hi/ ^ 

Morpheus has not written the book. Morpheus has written the book. 

Now consider the achievement shown in (22). First, notice that Neo is crossing 

the finish line is only true for an instant rather than for a span of time. For this reason, the 

time at which Neo is crossing the finish line is true is represented as a point. Before that 

point, it is true that Neo has not crossed the finish line, and after that point, Neo has 

crossed the finish line. This is generally the case with achievements. 

(22) Achievement 

Neo is crossing the finish line. 

r ^ 

Neo has not crossed the finish line. Neo has crossed the finish line. 

In the remainder of this section, I will explain how event structure is related to, 

yet different from, verb argument structure. I begin by explaining some of the 

background on verb argument structure. 

2.1.2 Verb Argument Structure 

The study of verb argument structure is driven by a basic question about human 

language; how do we associate arguments with their semantic roles in a sentence? For 

example, in (23)a and (23)b, how do we know who did the seeing and who was seen? 
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(23) 

a. Trinity saw the agent. 

b. The agent saw Trinity. 

The sentences in (23) suggest that in English we can identify the one doing the 

seeing, the semantic agent, because it occurs immediately preceding the verb, in subject 

position, and that we can identify the one who was seen, the semantic patient, because it 

occurs following the verb, in the direct object position. The sentence in (24) seems to ruin 

this generalization, since Trinity precedes the verbal complex was seen yet functions as 

the semantic patient. 

(24 ) Trinity was seen by the agent. 

However, we can still hold onto the generalization if wc entertain two additional 

propositions: 1) in (24), Trinity originated in the direct object position of was seen and 

then moved to the subject position, 2) semantic roles, also called "thematic roles"' or 

"theta roles", are assigned when arguments are in their original positions, before 

movement. This solution is the basic idea behind Perlmutter and Postal's (1984) 

Universal Alignment Hypothesis (UAH) in (25) and Baker's (1988) Universal Theta 

Assignment Hypothesis (UTAH) in (26). 
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(25) Universal Alignment Hypothesis (UAH): There exist principles of universal 

grammar, which predict the initial relation borne by each nominal in a given 

clause from the meaning of the clause. 

(26) Universal Theta Assignment Hypothesis (UTAH): Identical thematic relationships 

between items are represented by identical structural relationships between those 

items at the level of D-structure. 

Perlmutter and Postal's UAH was originally defined in terms of Relational 

Grammar (Perlmutter & Postal, 1983). In Relational Grammar, sentence structure is 

represented by a Relational Network (RN). The RN represents distinct levels of 

representation (referred to as "coordinates", abbreviated as "cj", "ca", etc.) at which 

relations hold. The "arcs" are the representations of the terminal nodes, e.g. saw, the 

agent. Trinity in (27). 

The semantic roles of the noun phrases in the sentence, such as agent and patient, 

determine the relations at the initial level, Cj. In a simple transitive sentence, such as the 

one in (23)b, the agent bears the 1-relation, and the patient. Trinity, bears the 2-relation. 

The rule that forms the passive sanctions an additional level, ca, where the 2-reiation at ci 

(27) 

saw 
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becomes a 1-relation. The 1 -relation at ci bears the relation "chomeur" at cj. The 

chomeur may either occur in a M-phrase or remain unexpressed. The word order is 

dependent on the relations in the final level. The surface form of the sentence in (27) is 

the passive sentence. Trinity was seen by the agent. 

Baker's UTAH is defined within the framework of Government and Binding 

theory (Chomsky, 1981). In Government and Binding theory, an argument's initial "base 

generated" structural position is based on its semantic role (also called "thematic" or 

"theta" role). This initial structure is referred to as the "D-stracture" representation. The 

final grammatical role (subject, direct object, etc.) assigned to each argument is 

determined by its final structural position (i.e. its position in pronounced word order). 

The structure of the words in their pronounced order is referred to as the "S-structure" 

representation. Elements in D-structure may move to different positions; this is how the 

S-structure representation is derived. 

The semantic agent is defined in a particular structural position in D-structure; 

that position is the specifier of VP as shown in (28) (Koopman & Sportiche, 1991). 

(28) 

VP 

Agent (D-str subject position) V 

V Theme (D-str object position) 

verb 
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The direct object is also defined in a particular D-structure position; the position that is 

sister to V. The D-structure object always bears the thematic role of theme. 

UTAH accounts for the passive sentence in (24) by proposing that its D-structure 

is as in (29). 

(29) 

VP 

DP 

0' 

v 

DP 

D NP was seen D' 

the N' 

N 

D 

T rinity 

agent 

The direct object. Trinity, has to move to subject position in order to receive case, 

resulting in (30). 
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(30) 

V j  [past] VP 

Trinity was seen 

VP pp 

/\ 1 
v P' 

/\ 
Vj DPj 

i i 
P DP 

1 1 1 1 
t t 

i 1 
by D' 

/ 
D 

1 
NP 

1 1 
the 

1 
N' 

N 

agent 

2.1.3 The Relationship Between Event Structure and Argument Structure 

Tenny (1987) pointed out the existence of a relationship between the semantic notion of 

telicity and argument structure. This relationship has to do with the fact that a direct 

ohjeci can act as "incremental theme", a theme that delimits the event and makes it telic. 

Consider again the event in (19)d. ate the cookie. The cookie is an incremental theme, 

because the event goes on until the cookie is gone. Another example of an incremental 

theme would be a circle in Morpheus drew a circle. The event of drawing a circle 

progresses until a circle is complete. 
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With certain types of verbs, the direct object makes the difference between 

whether the event is telic or atelic. Consider the sentences in (31). 

(31) 

a. Cypher ate (for an hour). 

b. Cypher ate the burrito (in an hour)/#(for an hour). ' 

c. Cypher ate jellybeans (for an hour)M(in an hour). 

d. Cypher ate five jellybeans (in an hour)/#(for an hour). 

The sentence in (31 )a shows that ate by itself, is an atelic event. (31 )b demonstrates that 

adding the incremental theme, the burrito, makes the event telic. Tenny would say that 

the burrito delimits the eating event. Now consider (31)c. Eat jellybeans is an atelic 

event. The reason for this is that jellybeans is not an inherently bounded concept—it could 

denote an arbitrarily large amount of jellybeans. One could go on eating jellybeans 

forever, but one could not go on eating a burrito forever, since a burrito is an inherently 

bounded concept. Eventually the burrito would be gone (unless you took smaller and 

' Those familiar with the movie The Matrix will notice that Cypher is eating a burrito rather than a steak. A 
burrito has been used in this example, because steak is more easily used as a mass noun than a burrito is, 
particularly with the definite article the or used as a bare noun. The boundedness of the direct object as an 
incremental theme is critical in accomplishments. 



smaller bites each time, a sort of Zeno's paradox of burrito eating). Bare plural nouns are 

never bounded, because in principle there could be any number of them. In (31 )d, five 

jellybeans is bounded, and the in an hour test shows that it is telic. Thus, the direct object 

only delimits the event if it is a good incremental theme, and part of being a good 

incremental theme is boundedness. 

The relationship between telicity and transitivity, then, is that a direct object can 

combine with a verb that is atelic by itself to form a telic event. It is important to note, 

however, that not all transitive verbs are telic. and not all telic verbs are transitive. 

Push the cart is an example of an atelic event involving a transitive verb. Notice 

that in push the cart, the direct object is not an incremental theme. This is apparent 

because the event is still atelic regardless of whether the direct object is bounded, as in 

the singular noun, the cart, or unbounded, as in the plural noun, the carts. 

An example of a telic intransitive verb would be arrived in (32). In the next 

subsection, I will explain that telic intransitive verbs like arrived actually do have a direct 

object at D-structure. These verbs are callcd "unaccusatives". 

(32) Morpheus arrived {in an hour)/#(for an hour). 

2.1.4 Unaccusativity 

Cross-linguistic evidence suggests that sentences with intransitive telic verbs actually 

have a different syntactic structure than the majority of intransitive atelic verbs. 

Linguistic tests show that intransitive telic verbs arc un accusative (Hoekstra, 1984; 
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Tenny, 1987; others), as defined by Perl mutter's (1978) Unaccusative Hypothesis. The 

Unaccusative Hypothesis states that there are two types of intransitive verbs: 

unaccusatives and unergatives. The sentences in (33) appear to have identical surface 

forms (a subject followed by a verb), but their initial base-generated structures are very 

different. 

(33) 

a. Morpheus danced. 

b. Morpheus arrived. 

The subject of an unergative verb such as danced is base-generated in with the 1 -relation 

in Relational Grammar (Perlmutter & Postal, 1983) or in D-structure subject position in 

Government and Binding Theory. The Government and Binding D-structure 

representation is shown in (34). 
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(34) 

IP 

DP; 

VP D' I 

D [past] DPj V 

Morpheus 

danced 

The subject of an unaccusative verb such as arrived originates in the D-stracture direct 

object position and then moves to subject position, as shown in (35). 

(35) 

IP 

DP; 

D' I VP 

D [past] V 

Morpheus V DP 

arrived t 

In the next subsection, I will review some of the linguistic evidence for the 

Unaccusative Hypothesis. The weaker evidence supports the notion that there are two 

different types of intransitive verbs. The stronger evidence consists of structural reasons 

to believe that the subject of an unaccusative verb is base-generated in direct object 
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position. These forms of evidence include «e-cliticization, auxiliary selection, impersonal 

passive formation, numeral quantifier float, and resuitative constructions. 

2.1.4.1 A'c-cliticization as evidence for unaccusalivity 

In (36) and (37), ne-cliticization data shows that unaccusative and iinergativc verbs 

behave differently in Italian (Burzio, 1986; 20). 

(36) Ne arrivano niolti. 

of-them arrive manj 

"Many of them arrive." 

(37) *Ne telefonano niolti. 

of-them telephone many. 

"Many of them telephone." 

Ne can occur in constructions with unaccusative verbs as in (36). but it cannot occur in 

constructions with unergative verbs as in (37). In (36), molti 'many' occurs in the 

position that appears to be the canonical direct object position, to the immediate right of 

the verb. This suggests that there is a trace following the unaccusative verb arrivano in 

(36). 

2.1.4.2 Auxiliary selection as evidence for unaccusativity 

In (38) and (39). evidence from Italian shows that unaccusatives and unergativcs occur 

with different auxiliaries in their past tense forms. Unaccusatives, such as arrivato in (38) 
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occur with the auxiliary esse re. 'to be'. Unergatives. such as telefonato in (39) occur with 

the auxiliary avere, 'to have'. 

(38) Giovanni e arrivato. 

Giovanni is arrived. 

"Giovanni has arrived." 

(39) Giovanni ha telefonato. 

Giovanni has telephoned. 

"Giovanni has telephoned.'' 

Auxiliary selection in French and Spanish occur in a pattern that is similar to the Italian 

data in (39) and (39). 

2.1.4.3 Impersonal passive constructions as evidence for unaccusativity 

Perl mutter's (1978) Unaccusative Hypothesis was originally proposed to explain 

examples like the Dutch sentences in (40). 

(40) 

a. Er wordt liier door de Jonge lui veel gedanst 

it becomes here by the young a lot danced 

it is danced here a lot by the young people 

"Young people usually dance here." 
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b. Hier wordt (er) reel gewerkt 

here becomes (it) a lot worked 

it is worked here a lot 

"People work a lot around here." 

c. *Er werd door het water hinnen een kwartier erdampt 

it became by the water in a quarter evaporated 

"The water had evaporated in a quarter hour" 

d. *Er werd door de kinderen in Amsterdam gehleven 

it became by the children in Amsterdam stayed 

"The children remained in Amsterdam." 

L'nergative verbs like gedanst 'danced' and gewerkt 'worked* can be used in impersonal 

passive constructions as in (40)a and (40)b. LInaccusative verbs like erdampt 

'evaporated' and gehleven 'stayed" cannot be used in this construction, as shown in (40)c 

and (40 )d. 

The reason that unaccusative verbs cannot occur in impersonal passive 

constructions (in Dutch and probably in other languages as well) is because of the 

thematic structure of the impersonal passive. The defining characteristic of an impersonal 

passive construction is that they require that the agent argument is not represented 

(Perlmutter, 1978). Impersonal passives can only apply to verbs that have agent 

arguments. Unaccusatives do not have an agent argument at all. and that is why they are 

ungrammatical in the impersonal passive construction. 
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2.1.4.4 Japanese numeral quantifier float as evidence for unaccusativity 

Numeral quantifiers provide evidence for unaccusativity in Japanese (Tsujimura. 1994, 

1996). A numeral quantifier is a numeral expression followed by a classifier for the noun 

being counted. According to Miyagawa's (1989) mutual c-command condition, a noun 

phrase and a numeral quantifier that modifies the noun phrase must c-command each 

other. 

For example, in (41 )a and (41)b (Tsujimura, 1996), sannin 'three people' is a 

numeral quantifier modifying gakusei, 'students'. 

(41) 

a. Gakusei-ga sannin [VP sake-o nonde-iru]. 

student-NOM three sake-ACC drinking 

"Three students are drinking sake." 

b. *Gakusei-ga [VP sake-o sannin nonde-iru]. 

student-NOM sake-ACC three drinking 

"Three students are drinking sake." 

San, 'three', is followed by nin, which is the classifier for people. In (41)a, sannin and 

gakusei mutually c-command each other. In (41)b, sannin and gakusei do not mutally c-

command each other, and this is the reason for the ungrammaticality. In examples (42)a 

and (42)b which have unaccusative verbs (from Miyagawa. 1989), the noun phrases {doa-

ga 'door-nominative' and kyaku-ga "guests-nominative') and the numeral quantifiers 
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(futatsu 'two things' and sannin 'three people' ) do not appear to c-command each other, 

and yet the sentences are grammatical. 

a. Doa-ga [VP kono kagi-de futatsu aitaj. 

door-NOM this key-vvith two opened 

'Two doors opened with this key.' 

h. Kyaku-ga [VP ryokan-ni sannin tsuita]. 

guest-NOM inn-at three arrived 

'Three guests arrived at the inn.' 

The sentences are grammatical because there is a trace of the moved noun phrase in the 

direct object position, which is in a mutual c-commanding relationship with the numeral 

quantifier, as shown in (43) (from Tsujimura, 1996). 

(42) 

(43) 

S 

m w 

doa.-ga PP NP NQ V 

m P futatsu aita 

kono kagi de 
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The sentences in (41) and (42) not only provide evidence that unergatives and 

unaccusatives behave differently in Japanese, they also provide structural evidence that 

unaccusatives have a trace in the direct object position. 

2.1.4.5 English resultatives as evidence for unaccusativity 

Levin and Rappaport (1995) present evidence for unaccusativity from English 

resultatives. A resultative phra.se is defined as "an XP which denotes the state achieved 

by the referent of the NP it is predicated of as a result of the action denoted by the verb in 

the construction" (Levin and Rappaport, 1995). In (44). the resultative phrase is clean. 

This sentence shows that a resultative. predicted of the object, e.g. the floors, can occur 

with transitive verbs. 

(44) They scrubbed the floors clean. 

The fact that (45) is ungrammatical (with the interpretation that Pat made herself tired by 

running) appears to show that intransitive verbs cannot be used with resultatives. 

(45) *Pat ran tired. 

The grammaticality of (46) suggests that a direct object must be present in order for a 

resultative phrase to be grammatical. 

(46) Pat ran herself tired. 

The sentence in (47) shows that the resultative cannot be predicated of the subject. 
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(47) They scrubbed the floors tired. 

Levin and Rappaport (1995) proposed the Direct Object condition to account for the 

distribution of resultative phrases. The Direct Object condition states that a verb that 

takes a resultative phrase must have an internal argument, at least before any movement 

occurs. This predicts that some intransitive verbs should be able to be used with 

resultative constructions; the unaccusative ones should occur with resultatives, since they 

have an internal argument. The sentences in (48) and (49) show that this is indeed the 

case; broke and melted are both unaccusative verbs. 

(48) The bottle broke open. 

(49) The butter melted into a puddle. 

The data in (44) through (49) suggest that the resultative phrase has a relationship to the 

direct object noun phrase and that it needs to occur in the verb phrase with an overt direct 

object or with a tracc, much like the Numeral Quantifiers in Japanese. 

The Unaccusative Hypothesis suggests that the relationship between telicity and 

transitivity goes beyond just the delimitation of the event by surface direct objects. The 

observation that a direct object can combine with an atelic verb to make it telic combined 

with the observation that all intransitive telic verbs have underlying direct objects 

suggests a generalization. The generalization, first pointed out by Tenny (1987) is that all 

telic events have an underlying direct object. 



2.1.5 The Relationship Between Unaccusativity and the Semantic Notion of Telicity 

In the previous scction, I presented various arguments that some intransitive verbs are 

unaccusatives. A remaining question is whether the set of telic intransitive verbs and the 

set of unaccusative intransitive verbs are the same. 

"Variable behavior' verbs in Italian suggest that these two sets arc the same 

(Burzio, 1986; Arad. 1998). A variable behavior verb is one that can occur with the 

auxiliary be or the auxiliary have, such as the verbs discussed earlier in 2.1.4.2. It is 

called a variable behavior verb because its aspectual semantics differs depending on 

which of the two auxiliaries it occurs with. Consider the Italian sentences in (50) and 

(51). 

(50) Le camicie si sono asciugate. 

the shirts reflexive are dried-f-pl 

'The shirts have dried' (unaccusative, telic, be aux., participle agreement) 

(51) Le camicie hanno asciugato a I sole fino a che ha comminciato a piovere. 

the shirts have dried-masc-sg in the sun until it started to rain 

'The shirts had been drying in the sun until it started to rain' (unergative. atelic, 

have auxiliary, no agreement) 

The meaning of (50) is that the shirts have reached the endpoint of becoming dry: it is 

semantically telic. The evidence that it is unaccusative is that it occurs with the be 

auxiliary. The meaning of (51) is that the shirts were drying, but they did not necessarily 

become dry. It is clear that it is semantically atelic, because it is acceptable to include the 
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second clause fino a die ha comminciato a piovere 'until it started to rain' (Arad, 1998). 

The evidence that (51) is unergative (as opposed to unaccusative) is that it occurs with 

the have auxiliary. 

Reinhart (1997) pointed out that some unaccusative verbs are not telic. Consider 

the verbs spin, roll, and move, which are all semantic ally atelic. In order to determine 

whether these verbs are unaccusative. they need to be tested in sentence constructions 

that can be used only with unaccusative verbs or only with unergative verbs. For 

example, unaccusatives cannot occur with a cognate object. Thus, the ungrammaticality 

of the sentences in (52) suggests that these atelic verbs are unaccusatives (Arad, 1998). 

(52) 

a. *The wheel spun a big spin. 

b. *The baby rolled a sudden roll. 

c. *Neo moved a quick move. 

A second diagnostic for unaccusativity is participation in the transitivity alternation. The 

transitivity alternation describes cases where if .x VERBed y, then it follows that >• 

VERBed. Only unaccusatives occur in the transitivity alternation. Thus, the sentences 

in(53). (54), and (55) provide further evidence that spin, roll, and move are unaccusatives. 
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(53) 

a. Neo spun the wheel. 

b. The wheel spun. 

(54) 

a. Morpheus rolled the stone. 

b. The stone rolled. 

(55) 

a. The agent moved the wall. 

b. The wall moved. 

The examples above reveal the relationship between telicity and unaccusativity, 

as argued by Arad (1998). "All telic intransitive verbs are unaccusative, but not all 

unaccusatives are telic... In other words, telicity is a sufficient, but not a necessary 

condition for an intransitive verb to be unaccusative." It is important to note that this 
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allows us to maintain the generalization made by Tenny (1987, 1992); all telic events 

have an internal argument. 

2.1.6 The Compositional Nature of Event Structure 

The fact that a direct object can combine with an atelic verb to produce a telic event 

demonstrates an important point about event structure; it is not verbs alone that are telic 

or atelic; rather the entire verb phrase is telic or atelic. Telicity appears to be built up 

compositionally, in layers, so to speak. In (31)a, repeated for convenience here as (56)a, 

ate was shown to he atelic. (31)b, repeated here as (56)b, showed that an incremental 

theme, the burrito, made the whole event ate the burrito telic. 

(56) 

a. Cypher ate (for an hour). 

b. Cypher ate the burrito (in an hour)/*(for an hour). 

Direct objects are not the only arguments that can change an event's telicity. In (57)a, 

pushed the cart is atelic. (57)b shows that the goal phrase to the store can make the event 

telic. 
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(57) 

a. Switch pushed the cart (for an hour}/*(in an hour). 

b. Switch pushed the cart to the store (in an hour)/*(for an hour). 

Notice that in (57)b, to the store is an argument of the verb; i.e.. it is within the 

verb phrase. This is importantly different from the case where a prepositional phrase or 

other adjunct that is outside of the verb phrase affects the event structure. When an 

adjunct (anything outside the verb phrase) affects the event structure, the result is 

aspectual coercion, which will be discussed in the next section. 

2.1.7 Summary of the Review of Event Structure and Argument Structure Literature 

The previous sections reviewed literature on verb argument structure, verb event 

structure, and the connection between the two. The critical generalization that connects 

event structure and argument structure is that all telic verbs have internal arguments. The 

Event Structure Processing hyjx)thesis followed from this generalization in combination 

with Mac Donald's (1994) finding that obligatory transitivity affects on-line sentence 

comprehension. 

The next section will outline a method for determining whether a verb phrase is 

telic or atelic. This categorization was critical in carrying out the analyses and designing 

the experiments for testing whether telicity affects on-line sentence comprehension. 
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2.2 How to Categorize Verb Phrases as Telic or Atelic 

Verb phrases may be reliably categorized as telic or atelic by following these three easy 

steps: 

• Step 1: Isolate the verb phrase to be tested. 

• Step 2: Prepare to avoid common pitfalls in applying the telicity tests. 

• Step 3: Apply a minimum of three tests from the event structure literature. 

2.2.1 Step 1: Isolating the Verb Phrase to be Tested 

The first step to making telicity categorizations is to figure out what should be 

categori/ed. Although verbs can be inherently telic or not, the classic tests reveal the 

telicity of the whole verb phrase. All of the classic telicity tests involve using the verb 

phrase in a particular sentence frame and then evaluating its grammaticality or its 

semantic interpretation. In order to test the telicity of the verb alone, the verb should be 

used intransitively in the test sentence frames. The examples in (58)a and (58)b show the 

kind of sentences that should be used to determine whether dance is telic or atelic using 

the/or an hour versus in an hour test. 

(58) 

a. Naiohe danced for an hour. 

b. Naiohe danced in an hour. 
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If the verb is obligatorily transitive, it can be tested with both bounded and 

unbounded direct objects (such as describe the painting and describe paintings). If the 

same result is obtained with bounded and unbounded direct objects, then the test may do 

an adequate job of revealing whether the verb is inherently telic. However, it could be 

argued that with obligatorily transitive verbs, it is not possible to know whether the verb 

itself it inherently telic or whether the verb is atelic but requires a direct object that 

always delimits it. 

Consider what would be involved in categorizing the verb in a sentence randomly 

selected from a corpus. If the sentence in (59) were selected, and the goal was to 

determine the verb's telicity, it would need to be tested using sentences like those in (60)a 

through (60)d. 

(59) Babies recognize their mothers' voices when they are bom. 

(60) 

a. The baby recognized the voice in an hour. 

b. The baby recognized the voice for an hour. 

c. The baby recognized voices in an hour. 
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d. The baby recognized voices for an hour. 

In this example, it is critical to strip away all of the linguistic material outside of the verb 

phrase: the adverbial when they are horn as well as the plural subject, which gives the 

sentence a generic interpretation. Since the verb recognize is obligatorily transitive, it 

should be tested with a bounded direct object as in (60)a and (60)b and with an 

unbounded direct object as in (60)c and (60)d. 

A verb phrase with a plural direct object can certainly be tested using the classic 

telicity tests. The important issue to be aware of is that the telicity or atelicity of the verb 

phrase may change as a result of the plurality or boundedness of the direct object. For 

example, eat the cookie is telic, but eat cookies is atelic. Thus, eat the cookie and eat 

cookies are verb phrases representing two distinct events, not variants of the same event. 

2.2.2 Step 2: Preparing to Avoid Common Pitfalls in Applying the Telicity Tests 

This section reviews commonly encountered pitfalls in applying telicity tests from the 

literature. One must be aware of the issues discussed here in order to get the correct 

telicity categorizations from using the tests. 

2.2.2.1 Aspectual coercion 

Aspectual coercion refers to a reinterpretation of the event expressed within the verb 

phrase in order to make it consistent with an adverbial or other adjunct (Moens & 

Steedman, 1987; Pustejovsky, 1991). Consider (61 )a and (61 )b. 
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(61) 

a. Neo ale the cookie in five minutes. 

b. (#) Neo ate the cookie for five minutes. 

It is clear that Neo ate the cookie is an accomplishment, because the event has a process 

portion, and it progresses towards a natural endpoint. the point when the cookie (the 

incremental theme) is gone. Since the event is an accomplishment, it is necessarily telic. 

The naturalness of (61 )a also supports the categorization of ale the cookie as a telic event. 

Why then is (61 )h acceptable?^ Notice that (61)b suggests that Neo ate part of the cookie 

but did not eat the whole thing. This interpretation of (61 )b is considered to be a result of 

aspectual coercion. Two common interpretations that result from aspectual coercion are a 

repeated interpretation and an incomplete interpretation. 

When a verb phrase describing an instantaneous event occurs with an adverbial 

that normally modifies atelic events (such as for an hour), one interpretation that can 

result is that the instantaneous event repeats during the span of time. For example, in (62) 

(from Jackendoff, 1991), flash is an instantaneous event,' but until dawn is a durative 

adverbial that modifies non-instantaneous durative events. As a result, flashed is 

^ As explained earlier in this chapter, the hatch mark (#) indicates that either the sentence is unacceptable or 
that coercion is required in order to make sense of the sentence. 
' My initial assumption was thai flash, punch, and kick are telic achievement verbs, but Smith (1991: 55-
57) argues that they are instantaneous atelic events, which she labels semelfactives. Regardless of whether 
these events are telic or atelic, both Jackendoff (1991) and Smith (1991) agree that when these 
instantaneous events occur with a durative adverbial, the interpretation is that the event repeats. 
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"coerced" into being interpreted as an durative event. The easiest way to do this is to 

interpret/7i;5/?e£/ as meaning "flashed repeatedly". 

(62) {#) The light flashed until dawn. 

The same thing is going on in (63). 

(63) (#} Neo punched, the agent for five minutes. 

Punch the agent describes an instantaneous event, and it is used with a durative adverbial 

for five minutes, which modifies atelic events. It is clear that the interpretation of (63) is a 

coerced one. because it does not mean that Neo took five minutes to punch the agent one 

time (punching very slowly, presumably.) The repeated interpretation results from a verb 

describing an instaneous event used with a durative adverbial. 

When an accomplishment occurs with a modifier for an atelic event, the coerced 

interpretation that results is that the event was not completed. Consider ate the hurrito in 

(64). 

(64) (#) Cypher ate the burrito for five minutes. 

Ate the burrito is a verb phrase that Vendler (1957, 1967) would categorize as an 

accomplishment. When it is used with the durative adverbial for five minutes, the 

resulting interpretation is the Cypher quit eating the burrito after five minutes. Perhaps he 

got tired of eating it and decided not to eat the whole thing. Another example of an 

accomplishment is climbed the mountain in (65). 
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(65) {#) Cypher climbed the mountain for an hour. 

When climbed the mountain is used with the diirative adverbial for an hour, the resulting 

interpretation is thai Cypher did not reach the top of the mountain. Perhaps he started 

climbing the mountain and then gave up. 

A psycholinguistics experiment by Pinango. Zurif, and Jackendoff (1999) shows 

that coerced interpretations take significantly longer to process than non-coerced 

interpretations. Participants listened to sentences like those in (66)a and (66)b. At the 

point in the sentence indicated below by a pipe they were asked to decide if a letter 

string was a word or not. The resulting lexical decision times were taken to reflect the 

processing difficulty at that point in the .sentence. The results showed significantly longer 

lexical decision times in the coercion condition, (66)a, than in the non-coercion 

condition, (66)b. 

(66) 

a. The man examined the little bundle of fur for a long time | to see if it was alive. 

b. The man kicked the little bundle of fur for a long time | to see if it was alive. 

The results suggest that coerced inteipretations are not basic but rather that they result 

from an additional process that does not take place in sentences that do not require 

coercion. My assumption is that coercion occurs after the processing system has 
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determined thai the verb argument structure is not congruent with the adverbial, and the 

results are consistent with this assumption. 

Aspectual coercion is relevant for testing the Event Structure Processing 

hypothesis, because it complicates the usage of linguistic tests for determining the telicity 

of a verb or verb phrase. Interpretations involving aspectual coercion must be avoided in 

the use of telicity tests such as the 'for an hour versus in an hour" test. 

2.2.2.2 Other irrelevant interpretations 

There are two other irrelevant interpretations that must be avoided in applying telicity 

tests. These include interpreting the event as the start of the event and interpreting the 

event as the result of the event. 

First I will provide a couple of examples of the first type of irrelevant 

interpretation: interpreting the event as the start of the event. Consider the interpretation 

of in an hour in (67). 

(67) Cypher ate the burrito in an hour. 

Here, in an hour tells us how long the event of eating the burrito went on until it was 

completed. In an hour is an adverbial phrase that modifies telic events, and so it gets its 

usual interpretation when it modifies a telic event like ate the burrito. Now consider the 

example in (68). 

(68) {#) Naiobe danced in an hour. 



There are two acceptable interpretations of this sentence, though neither of them is as 

simple as the interpretation of (67). One is a sort of coercion, in which danced is 

considered a telic event, meaning something like "danced the dance which she had 

planned to do, which involved completing certain steps". The other interpretation is that 

Naiobe started dancing after some reference point. In (69), some context is provided to 

facilitate this interpretation. 

(69 ) Morpheus started waiting for Naiobe to dance at 6:00, hut at 6:00, she was in the 

middle of a conversation. Naiobe danced in an hour (at 7:00). 

This interpreiation involves interpreting the event, dancing, as the start of the event. This 

interpretation is irrelevant to telicity categorization because it is equally available to telic 

and atelic events. In (70), some context is provided to show that with this interpretation in 

an hour can modify the start of telic events in sentences like the one in (67) just as easily. 

(70) Cypher got a hurrito at 6:00, but then he realized that he wasn't hungry yet. 

Cypher ate the hurrito in an hour (at 7:00). 

Allowing interpretations in which the event is interpreted as the start of the event will 

yield incorrect results in the in an hour versus for an hour test, since in an hour with this 

interpretation can modify telic and atelic events equally well. 

The other irrelevant interpretation involves interpreting the event as the result of 

the event. In (71), the durative adverbial for an hour tells how long the atelic event of 

dancing went on. 
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(71) Naiobe danced for an hour. 

Now consider the senlcnce in (72). 

(72) ?(#) Naiobe opened the window for an hour. 

There is an interpretation of (72), which does not involve Naiobe spending an entire hour 

using her hand to very very slowly push the window open; the "slow opening" 

interpretation ought to be used with in an hour. Rather, for many English speakers, the 

most natural interpretation is the one in which for an hour tells us how long the window 

was open before Naiobe closed it.^ This interpretation only results from the combination 

of an atelic adverbial like for an hour with a telic event, since only telic events have 

results. This interpretation gives the wrong results in the in an hour versus for an hour 

test, because with this interpretation, the adverbial modifies only the result portion of the 

event. 

2.2.3 Step 3: Applying a Minimum of Three Tests from the Event Structure Literature 

In this section, I will describe and evaluate four basic tests that have been proposed to 

determine event type. The four tests presented here ai"e, in my opinion, the most reliable 

telicity tests described in the event structure literature. Certainly, more than four event 

® Some native speakers of English have told me that this interpretation of (72) is very natural, while other 
native speakers report that they cannot get this interpretation at all. More data on the interpretation of such 
sentences needs to be collected. 
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type tests are discussed in the literature; Dowty (1979: 60) lists eleven^. However, some 

of the other tests, such as whether the present tense form has a habitual inteipretation, do 

not distinguish between telic and atelic events; rather, they distinguish between states and 

the other three eventualities (activities, achievements, and accomplishments) (Kenny, 

1963). A few of Dowty's other tests distinguish activities and accomplishments from 

states and achievements rather than distinguishing telic events from atelic events. 

Successfully applying any of the telicity tests requires knowledge of the pitfalls 

that must be avoided, .such as avoiding aspectual coercion and other irrelevant 

interpretations. These pitfalls were discussed in the previous subsection. The four tests 

presented here should all yield the same results. Where they differ, one of the pitfalls 

discussed in the previous subsection is most likely the reason. Two of the types of 

eventualities, states and achievements, may make it difficult or impossible to give an 

absolute answer to some of the tests. In these cases, assessing the nature of the difficulty 

can reveal the event type. These issues will be discussed in more detail with regard to 

each of the four tests. 

2.2.3.1 The imperfeclive paradox test 

It seems intuitive that if the present tense version of a sentence is true, the present perfect 

and past tense versions of the sentence will be true later. For example, if (73)a is true 

now, then (73)b and (73)c will be true later. 

® Dowty 1979 provides the most extensive list of event structure tests. Some of the other sources that 
provide very useful and accessible discussions of telicity tests include Vendler 1967, Kenny 1963, Comrie 
1976, Rosen 1999, and McGinnis 2002. 



77 

(73) 

a. The agent is driving the car. 

b. The agent has driven the car. 

c. The agent drove the car. 

The imperfective paradox is that for telic events, the present progressive (imperfective) 

version of a sentence can be true, while the past tense version of the sentence will never 

become true. For example, if Morpheus is going to Zion, but then he dies before getting 

there, it will never be true that Morpheus went to Zion (where we are talking about the 

same trip) (Dowty, 1979). 

The imperfective paradox test for telicity then involves asking whether the truth 

of the progressive version of the sentence implies that the present perfect or past tense 

version of the sentence is not true. For example, in (74), the progressive version of the 

sentence in (74)a implies that the present perfect version, (74)b, and the past tense 

version, (74)c, are both false and may or may not ever become true. 

(74) 

a. Morpheus is writing the book. 
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b. Morpheus has written the book. 

c. Morpheus wrote the hook. 

If the progressive version does imply that the present perfect or past tense versions are 

true, then the event is atelic, as in driving a car in (73). 

When the event is an achievement, it will be difficult to decide whether or not the 

progressive implies the present perfect. Consider the sentence in (75). 

(75) Trinity is crossing the finish line. 

It is difficult to decide whether (75) implies that Trinity has crossed or has not crossed the 

finish line. This is because the event is instantaneous (punctual). Before the time when 

(75) is true. Trinity has not crossed the finish line. After the time when (75) is true. 

Trinity has crossed the finish line. This state of affairs can be taken as evidence that the 

event is a telic achievement (Mittwoch. 1991). 

When the event is a state, the sentence will sound very unnatural in the 

progressive, as in (76). 

(76) Neo is knowing Kung Fu. 

It is difficult to decide whether (76) implies that Neo has known Kung Fu or has not 

known Kung Fu, because the sentence in the progressive is so unnatural. This state of 

affairs can be taken as evidence that the predicate is a state and thus atelic. 
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2.2.3.2 "In an hour" versus "for an hour" 

The in an hour wexmsfor an hour test is the one that is most often used in the literature. 

This test is reliable if and only if the coerced and irrelevant interpretations discussed in 

the previous subsections are carefully avoided. 

The test works because for an hour is an adverbial that modifies atelic events, and 

in an hour is an adverbial that modifies telic events (Vendler, 1957, 1967). A benefit of 

using this test is that it works for all four event types, as shown in (77) through (80). 

(77) State: atelic 

a. Trinity was happy for an hour. 

b. # Trinity was happy in an hour. 

(78) Activity; atelic 

a. Naiobe danced for an hour. 

b. # Naiohe danced in an hour. 
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(79) Achievement; telic 

a. # Neo noticed the anomaly for an hour. 

b. Neo noticed the anomaly in an hour. 

(80) Accomplishment; telic 

a. # Cypher ate the burr ho for an hour. 

b. Cypher ate the hurrito in an hour. 

It should be noted, however, that with achievements, the in an hour time interval refers to 

the process leading up to the punctual event. The event itself does not last throughout the 

time interval, as is the case with accomplishments. In spite of this difference between the 

interpretation of achievements and accomplishments, both of them sound natural with in 

an hour. 

2.2.3.3 The "It took an hour to" test 

The third test is to insert the verb phrase at the end of It took [some bounded time 

interval] to, as shown in (81) through (84) (Dowty. 1979). 

( 8 1 )  # l t  took an hour to be happy. Slate: atelic 
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(82) # It took an hour to dance. Activity: atelic 

(83) It took an hour to notice the anomaly. Achievement; telic 

(84) It took an hour to eat the hurrito. Accomplishment: telic 

Telic events will be aspectually congruent with the It took an hour to frame, and atelic 

events will not. 

Like the in an hour versus for an hour test, this test has the benefit that it works 

for all four event types. As with in an hour, the interpretation of accomplishments with It 

took an hour to is that the event itself lasts throughout the time interval, but this is not the 

case with achievements. Another similarity with the in an hour test is that it is important 

to avoid the iirelevant inteipretation where the adverbial indicates that the event started 

an hour after a reference point, as discussed in the pitfalls section above. 

2.2.3.4 Homogeneity test 

Hinrichs (1985) proposes a telicity test that focuses on the homogeneity of the event. This 

test involves picking out a subpart of the beginning of the event and a subpart at the end 

of the event and comparing the two. Is the first minute of dancing the same as the last 

minute of dancing? Since they are essentially the same, the event dancing is categorized 

as atelic. Is the first minute of eating a burrito the same as the last minute of eating a 

burrito? They arc not the same, because in the last minute of eating a burrito, the burrito 

disappears. This result supports the categorization of eating a burrito as a telic event. 
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This test also works nicely for states, which are ate lie. There is nothing about the 

first minute of being happy that makes it essentially different than the last minute of 

being happy. 

This test is difficult to apply in the case of achievements. Is the first second of 

crossing a finish line the same as the last second of crossing a finish line? Obviously the 

question does not make sense, because the event lacks duration. This result is a tip off 

that the event is an achievement; therefore, it is punctual and tclic. 

2.2.4 Conclusions about Making Telicity Categorizations 

In this section, I have presented what I consider to be three critical steps for categorizing 

linguistics events as telic or atelic. The first step, identifying the linguistic event to be 

categorized, and the second step, preparing to avoid common pitfalls, arc absolutely 

essential for applying the telicity tests correctly. 

2.3 Conclusion of Chapter 2 

In this chapter. I have attempted to provide the following: 

• a brief review of the literature on Vendler's (1957, 1967) event types 

• a brief review of the literature on verb argument structure 

• a description of the proposed relationship between event structure and argument 

structure 

• a review of the notion of unaccusativity and the linguistic evidence for it 

• a discussion of the compositional nature of event structure 



• a guide to making telicity categorizations, including a discussion of aspectual 

coercion and other pitfalls that arise in using telicity tests 

This material is intended to provide further background (in addition to chapter 1) 

on the rationale behind the Event Structure Processing Hypothesis. The methods for 

telicity categorizations presented in section 2.2 were used to categorize the verbs in the 

experiments presented in chapters 4, 5, and 6. Chapter 3 describes a questionnaire study 

designed to elicit responses that can be used to make telicity categorizations. The tests 

used in the questionnaire study are based upon the tests reviewed in section 2.2 of this 

chapter. 

I hope that this chapter will be useful to anyone who wishes to begin learning 

about telicity and event structure, and that the chapter provides the necessary information 

needed to make reliable telicity categorizations. 
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CHAPTER 3. A QUESTIONNAIRE STUDY FOR CATEGORIZING VERB PHRASES 

ACCORDING TO THEIR EVENT TYPE 

3.1 Introduction 

This chaptcr presents a questionnaire study that was designed for the purpose of eliciting 

the judgments and interpretations needed to categorize a verb phrase as telic or aielic.'" In 

the past, syntacticians and semanticists have determined the telicity of verb phrases by 

eliciting these sorts of judgments and interpretations from themselves and perhaps a few 

of their colleagues. The participants in this questionnaire study are untrained native 

speakers of English. This kind of test is reminiscent of "norming" tests commonly used in 

the area of psycholinguistics. However, norming usually refers to collecting information 

on whether a lexical item is biased towards a particular kind of usage. For example, verbs 

may be normed in order to determine whether native speakers more often use them 

transitivity or intransitively. It is important to note that in this dissertation, telicity is 

considered to be a categorical property of a verb phrase, rather than a matter of bias." 

The primary purpose of the questionnaire is to work towards the development of an 

objective measure of telicity, so that one does not have to have extensive training in order 

to determine the telicity of an event. 

I recently learned that a graduate student named Andrea Proctor at Northwestern University is 
concurrently running a questionnaire study that is similar to the one presented in this chapter (Mike Dickey, 
Andrea Proctor, personal communication). I have not yet seen a report of the results from her study. 
" An atelic verb may be used in an atelic verb phrase or a telic verb phrase. This is due to the 
compositional nature of telicity, which is discussed in detail in chapter 2. 
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This questionnaire study is my first attempt to collect responses for the purpose of 

telicity categorization, and the study is still in progress. The results presented in this 

chapter are preliminary, and they indicate that the questionnaire itself needs adjustment. 

In the short term, this questionnaire helps to clarify which tests are most useful for 

making telicity categorizations and which kinds of verbs the tests work best for. For 

example, although achievements and accomplishments are both telic events, the 

responses to a particular question for achievement events seem to differ systematically 

from the responses for accomplishments. The reasons for expecting different 

questionnaire results for Vendler's (1957, 1967) event types are discussed briefly in the 

introduction of this chapter and in more detail in chapter 2. In future work. I hope that the 

responses to an improved version of this questionnaire will be helpful for interpreting the 

results of the psycholinguistic experiments in this dissertation and elsewhere. For 

example, the questionnaire results may indicate previously overlooked differences 

between verbs within a category such as "obligatorily transitive telic." 

Three classic telicity tests arc included in the questionnaire study. Here I will 

describe the three question types and explain my predictions for each of them. 

3.1.1 Question Type 1: "For an hour" Versus "In an hour" Forced Choice 

In this type of question, the participant is presented with two similar sentences and is 

asked to choose which of the two is most natural. One of the sentences ends with for 

<some time interval>, and the other ends with in <some time interval>. Two examples 

are given in (85) and (86). 
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(85) Which of the two sentences is most natural? 

Trinity ran a mile for five minutes. Trinity ran a mile in five minutes. 

(86) Which of the two sentences is most natural? 

Trinity ran for five minutes. Trinity ran in five minutes. 

The event ran a mile is a canonical example of a telic accomplishment. Many 

philosophers and linguists, starting as early as Vendler (1957, 1967) and Kenny (1963), 

have claimed that such events are congruent with the adverbial modifier in an hour and 

not with for an hour. (The time interval should not be relevant; it can be adjusted to a 

plausible duration.) The predicted answer in (85) is Trinity ran a mile in five minutes. In 

contrast with the event ran a mile, the event ran is a canonical example of an atelic 

activity. Activities are considered to be congruent with the adverbial modifier/or an hour 

and not with in an hour. Thus, the predicted answer in (86) is Trinity ran for five minutes. 

For most events, aspectual coercion is expected to affect the results of the in an 

hour versus for an hour test. For example, it is acceptable to use the telic event punched 

the agent with the durative adverbial in Neo punched the agent for five minutes, because 

the aspectual coercion operation yields an interative interpretation for punch the agent. 

Aspectual coercion is discussed at length in chapter 2. The important point for this 

chapter is that I do not expect that/or an hour will be chosen for atelic events 100 percent 

of the time or that in an hour will always be chosen for telic events. This could only 

happen if the participant always chose the sentences that do not require coercion. Rather, 

I predict that the for an hour adverbial will be chosen more often for atelic events than 



87 

for telic events and that the in an hour adverbial will be chosen more often for lelic 

events than for atelic events. 

3.1.2 Question Type 2; The Imperfective Paradox Test Passages with Questions 

The imperfective paradox is even older than the in an hour versus/or an hour test; it was 

discussed by Aristotle, then later by Ryle (1954), Vendler (1957. 1967). and Kenny 

(1963). The imperfective paradox is that the imperfective form of a sentence (like 

building a ship) can be true even if the perfective form (built a ship) will never become 

true. This state of affairs occurs when an accomplishment is interrupted in the middle of 

the event. If Morpheus is building a ship and he quits before the ship comes into 

existence, Morpheus built a ship will not become true. In contrast, the perfective form of 

an atelic event becomes true almost immediately after the imperfective form is true. If 

Naiobe is dancing is true, no matter when she quits. Naiohe danced or Naiobe has danced 

will be true. 

In the questionnaire study, the imperfective paradox is used as a test in the form 

of brief passages followed by questions, such as the examples in (87) and (88). 

(87) In the school cafeteria, a boy was eating a cupcake. While he was eating the 

cupcake, a food fight started. He stopped eating the cupcake and threw his 

asparagus at the girls at the next table. 

Question: Did the boy eat the cupcake? 



(88) At a fiesta on Saturday, a girl was dancing. While she was dancing, a fight broke 

out. She had to stop dancing, so that she could get out of the way. 

Question: Did the girl dance? 

In (87), eating a cupcake is the event being tested. In the event structure literature, an 

event like eating a cupcake is considered a telic accomplishment (Tenny, 1992). The 

prediction for Did the boy eat the cupcake? is that the answer should be "no" more often 

than "yes", because he didn't finish eating the cupcake. In (88), the activity dancing is a 

classic atelic event. Thus, the prediction for Did the girl dance? is that the answer should 

be "yes" more often than "no". 

If the predictions turn out to be correct for the classic examples of telic and atelic 

verbs, then the test should be a useful diagnostic for determining the telicity of other 

events. However, the predictions are less clear for telic achievements and atelic states. 

Achievements such as noticing the painting are also a bit confusing in the imperfective 

paradox test. If Neo is noticing the painting, and then he stops noticing the painting in the 

middle, did he notice the painting? This is difficult to answer because noticing a painting, 

like other achievement verbs, is instantaneous. 

The imperfective paradox is an effective test for some states but not for others. 

The state being happy sounds natural enough in the imperfective paradox test. If Trinity 

is happy, no matter when she stops being happy, it will be true that she was happy. This 

result is as predicted for an atelic event. However, consider the state knowing Kung Fu. 

This event will be tested by saying that Neo is knowing Kung Fu, and then he stops 

knowing Kung Fu. It will be true that he knew Kung Fu, as would be predicted for an 
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atelic event, but the test sounds very odd. It is unnatural to slop knowing Kung Fu, 

because knowing Kung Fu is an individual level predicate. A discussion of stage level 

versus individual level predicates is beyond the scopc of this dissertation. I refer the 

reader to Carlson (1977) for more information on the distinction. What is important for 

the current discussion is that individual level predicates aie generic, possibly permanent 

properties that an individual has. For that reason, it sounds unnatural to say that an 

individual level predicate stops. 

3.1.3 Question Type 3: "It look an hour to" Judgments 

Many philosophers and linguists have noted that telic events, but not atelic events, are 

acceptable in a sentence beginning It took <some time interval> to ( Vendler. 1957, 1967; 

Dowty. 1979). For example, because build the ship is a telic event, (89)a is very natural. 

In contrast, build ships is atelic, so (89)b is unnatural. 

(89) 

a. It took a month to build the ship. 

b. It took a month to build ships. 

This test works well for most states (atelic) and achievements (telic). The sentence in (90) 

is unnatural, as it should be, since states are atelic. 
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(90) # It took five minutes to be happy. 

The individual level stale in (91) ought to be equally unnatural, since it is atelic. Some 

speakers may interpret the sentence to mean "It took five minutes to begin knowing Kung 

Fu." 

( 9 1 )  #  I t  t o o k  f i v e  m i n u t e s  t o  k n o w  K u n g  F u .  

The sentence in (92) should sound fairly natural, since notice the painting is a telic 

achievement. 

(92) It took a minute to notice the painting. 

However, the interpretation of the event in (92) differs from the interpretation of the 

event in (89)a. Because build a ship is an accomplishment, the event is taking place 

throughout the time interval. Because noticing the painting is an achievement, the event 

is not taking place throughout the time interval. Rather, the noticing of the painting only 

occurs at the end of the time interval. 

In the questionnaire, participants rate sentences like the ones in (89) through (92) 

according to their naturalness on a scale from one to seven. My prediction is that 

accomplishments will be rated as the most natural and that achievements will be rated 

second most natural. Activities should be rated more unnatural than natural. States are not 

included in this initial version of the questionnaire, because they sound so unnatural in 

the tests. 
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3.2 Melhocis 

3.2.1 Participants 

The questionnaire participants are all monolingual speakers of English. At the time of this 

report, there have been 24 participants. Since there are six presentation lists, four 

participants are included in each list. The participants were all undergraduate students at 

the University of Arizona taking an introductory course in linguistics. For their 

participation, students received additional points added to their lowest exam score. Since 

handedness has been shown to be a significant factor affecting performance on language-

related tasks (Treadwell. Nicholas, and Bever. in preparation), the results from left-

handed and right-handed participants are calculated separately. At the time of this report, 

all of the monolingual English-speaking participants have been righl-handed 

(coincidentally). 

3.2.2 Procedure 

The questionnaire has three sections. In all of the sections, the questions are presented on 

a computer screen by the software DMDX.'' The participants respond by pressing 

particular keys on the keyboard. Each of the three sections presents a different type of 

question. The participant completes four practice trials of each of the three types of 

questions at the beginning of the session while the experimenter is present. After the 

DMDX experimental software was programmed by Jonathan Forster at the University of Arizona in 
Tucson. 
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participant completes the practice trials for each of the three question types, the 

experimenter answers any questions that the participant has about the instructions. 

The first third of the experiment is the for an hour versus in an hour forced choice 

section. On each trial in this section, the participant is presented with two similar 

sentences and is asked to choose which of the two is most natural. One of the sentences 

ends with for <sorne time interval>, and the other ends with in <some time interval>. An 

example trial is shown in (93). 

(93) Which of the two sentences is most natural? 

Mary arrived for an hour. 

Mary arrived in an hour. 

In order for the text to fit on the screen, the two sentences are presented with one on top 

and the other on bottom. They are asked to press the "up" arrow to select the top sentence 

or the "down" arrow to select the bottom sentence. The location of for <some time 

interval> and in <some time interval> was randomized in the original list. Half of the 

participants reccive this original list, and the other half of the participants receive the 

exact opposite (for <some time interval> is on top in the opposite list when it is on the 

bottom in the original list, and vice versa). The forced choice section of the experiment 

was presented to the participants first so that the second and third test types would not 

influence the participants' choices. 

The second third of the experiment is the imperfective paradox test reading 

passage section. On each trial in this section, the participant is asked to read a short 

passage and then to answer three comprehension questions about it. One of the 
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comprehension questions is relevant for event classification; the other two are distracter 

questions. An example trial is shown in (94). 

(94 ) At a roller skating rink last weekend, a girl was doing the hokey pokey. While she 

was doing the hokey pokey, her best friend called out to her. She stopped doing 

the hokey pokey and went to eat pizza with her best friend. 

Question 1: Did the girl go to the roller skating rink? 

Question 2: Did the girl do the hokey pokey? 

Question 3: Did the girl ignore her best friend? 

All of the passages in this section, with the exception of the practice trials, had the 

following form: <Introductory context>. <subject noun phrase> <event in present 

progressive form>. <While/ln the middle of> <pronoun referring to subject noun phraso 

<event in present progressive form>. <some interruption occurred>. <pronoun referring 

to subject noun phraso <stopped/had to stop> <event in present progressive form> 

<reason for stopping>. The experimental question always had the following form: <Did> 

<subject noun phraso <event in bare form>? 

The distracter questions were always questions that should be unambiguously 

answered "yes" or "no". One of them should be answered "yes", and the other should be 

answered "no". The order of the three questions was randomized for each experimental 

item but held constant across experimental conditions (the four verb types). The reason 

for this was to avoid a pattern in having a "yes" or "no" response preceding the 

experimental question. 
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The passage always appeared on a single screen, and the participant pressed a key 

when finished with reading it. The first question immediately appeared. The bottom of 

the screen reminded the participant that the left shift key indicates "yes" and the right 

shift key indicates "no". Immediately following the response to the first question, the 

second question appeared, followed by the third question. 

The third and final section of the experiment is the It took an hour to judgment 

section. On each trial in this section, the participant is asked to rate the naturalness of a 

sentence on a scale of 1 to 7 (with 1 being "very LINnatural" and 7 being "very natural"). 

All of the sentences begin with It took <some time interval> to. An example trial is 

shown in (95). 

(95) It took a minute to dance the Macarena. 

12 3 4 5 6 7 

very UN natural very natural 

The participant was asked to respond by pressing the number keys at the top of the 

keyboard (and not the number key pad). 

3.2.3 Materials 

The questionnaire tests a total of 108 events. Of these. 96 of the events are based on items 

from the word maze experiment described in chapter 6. In that experiment, there were 24 

different initial noun phrases, each occurring with 4 verbs, one of each type (atelic 

obligatory transitive, telic obligatory transitive, atelic optionally transitive, and telic 

optionally transitive). Since the word maze sentences are reduced relative clause 



sentences, the events tested consist of the verb followed by the initial noun phrase. For 

example, the reduced relative clause sentence in (96) is tested as shown in (97). 

(96) The actress spotted by the writer left in a hurry. 

(97) Please rate the naturalness of the following sentence... 

It took five minutes to spot the actress. 

The reason for including the events from the maze experiment is that this will 

allow the questionnaire results to eventually be compared with the event categorizations 

that were already made for the maze experiment. If the questionnaire results differ from 

the event categorizations for the maze experiment, it will be interesting to see whether 

new categorizations based on the questionnaire results shed additional light on the maze 

experiment data. 

The other twelve events include some canonical examples of activities, 

achievements, and accomplishments, as well as a few other events of interest. The 

canonical activities include dance and push the cart. The canonical achievements include 

cross the finish line and notice the painting. The canonical accomplishments include 

drink the beer and eat the cupcake. The non-delimited versions of these 

accomplishments, drink beer and eat cupcakes, were also included, since the unbounded 

nature of the theme makes them activities. The verb phra.se hit the tennis ball was 

included because it describes an instantaneous event that is easily coerced into an 

activity; this kind of event is sometimes referred to as a "semelfactive" (Smith. 1991:55-
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57). The event stroke the cat was also included because it may be a semelfactive. Dance 

the Macarena and do the hokey pokey were selected because they are dances that seem to 

have a delimited time course; they may be accomplishments. 

Much care has been put into determining the time intervals used in the tests. The 

time intervals vary depending on the event. Ideally, the time interval should be one that is 

a very plausible amount of time for the event to take place, so that the time interval does 

not affect the participants' judgments on the questions. For each particular event, the time 

interval used is the same in both of the question types that use time intervals. For 

example, if for an hour is used in the first section with a particular event, then It took an 

hour will be used in the third section. An attempt was made to norm the time intervals, 

based on Zwaan (1996), but the methods used in that paper turned out not to work for this 

experiment. Instead, three judges carefully reviewed the final versions of the material 

sentences. Any time intervals deemed implausible were revised until all three judges 

were satisfied. 

3.2.4 Design 

Six different presentation lists were used in the questionnaire study. Three of the lists 

were created so that each event could be evaluated in ail three tests without any of the 

participants evaluating the same event more than once. Then, three additional lists were 

created in order to counterbalance the positions of for an hour and in an hour in the 

forced choice section. Since the three types of test are very different, the trials occur in 



blocks. The first block includes 36 for an hour versus in an hour forced choice questions. 

The second block includes 36 reading passages each followed by three comprehension 

questions. The third block includes 36 judgments of sentences beginning with it took an 

hour to. The it took an hour to judgment block is last, because it could encourage coerced 

readings of the events whenever atelic events are presented. The forced choice block 

occurs first, since this block includes both/or an hour and in an hour. For this reason, it 

should be less biasing than the other two question types. 

The events presented in each block are rotated, as shown in Table 1. 

The three judges were the author, Selene Gardner, and Scott Jackson. 
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Table 1. Test types in the telicity questionnaire by trial number for the first 3 presentation 

lists 

Presentation List 1 Presentation List 2 Presentation List 3 

Trials 1-36 

In/For an hour 

Forced choice 

ate the cupcake, 

danced, spotted the 

actress, ... 

do the hokey pokey, 

crossed the finish 

line, chased the 

horse,... 

noticed the painting, 

drink beer, pushed 

the cart 

Trials 37-72 

Passages and 

comprehension 

questions 

notice the painting, 

drink beer, push the 

cart, ... 

eat the cupcake, 

dance, spot the 

actress, ... 

do the hokey pokey, 

cross the finish line, 

chase the horse, ... 

Trial 73-108 

It took an hour to 

naturalness 

judgments 

do the hokey 

pokey, cross the 

finish line, chase 

the horse, ... 

notice the painting, 

drink beer, push the 

cart, ... 

eat the cupcake, 

dance, spot the 

actress,... 

With this design, cach participant gives one response to each of the events. Across the 

three presentation lists, each event occurs in each of the three tests. The three presentation 

lisls are repeated as lists 4, 5, and 6, except that the position of for an hour and in an hour 

is reversed. Within each of the three blocks, the order of events is randomized in order to 

lessen the possibility of order effects. 

3.2.5 Predictions 

The predictions for each verb type in each of the tests are shown in Table 2. 
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Table 2. Predicted responses for each verb type in each of the three tests 

For/In an hour 

forced choice 

Reading passages It took an hour to... 

judgment 

Activities (Ateiic) "for an hour" yes unnatural (low rating) 

Achievements 

(Telic) 

"in an hour" or 

mixed 

mixed natural (high rating) 

Accomplishments 

(Telic) 

"in an hour" no natural (high rating) 

For the forced choice questions, a higher percentage of "for" choices is expected for 

ateiic events. A higher percentage of "in" choices is expected for telic events. For the 

achievements, "in an hour" should be predicted since achievements are telic. However, 

since achievements are very easily coerced, a high number of "for an hour" responses is 

likely. 

For the reading passages and comprehension questions, a higher percentage of 

"yes" responses is expected for ateiic events, especially activities, and a higher 

percentage of "no" responses is expected for telic events, especially accomplishments. 

For achievements, the passage will sound a bit unnatural, so the results will probably be 

mixed. 

For the "It took an hour to" judgment test, a high rating (very natural) is expected 

for both types of telic events: achievement and accomplishments. A low rating is 

expected for activities, bccause they are ateiic. 
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3.3 Preliminary Results and Discussion 

The preliminary analysis that is presented in this chapter is for six of the experimental 

items. At the time of this report. 24 monolingual English speakers have participated. 

Since each experimental item appeared in one of three tests for each of the participants, 

there are eight responses for each item in each test. 

The results of the "in an hour" versus "for an hour' forced choice test are given in 

Figure 2. 

Figure 2. Responses from "in an hour" versus "for an hour" forced choice test 

dance (activity—atelic) 

cat cupcakes (activity—atelic) 
^ 1 , ! 

1 1 ^ i 

1 i 

i 1 

heal the counselor (achievement—telic) i ! 1 heal the counselor (achievement—telic) 

awaken the actress (achievement—telic) 1 ^ awaken the actress (achievement—telic) 

^ i . ! • 
drink the beer (accomplishment—telic) 1 drink the beer (accomplishment—telic) 

1 ' 1 
eat the cupcake (accomplishment—telic) eat the cupcake (accomplishment—telic) 

0 1 2 3 4 5 6 7 8  

# of participants who chose "in an hour" out of 8 

All eight of the participants that received each event responded, so the number of for an 

hour responses is equal to the number of in an hour responses minus eight. For the event 

dance, there were zero in an hour responses and 8 for an hour responses. This result 



follows the prediction that for an hour will he chosen more often than in an hour for 

ate lie events. 

As predicted, in an hour was chosen more often than/or an hour for telle events, 

and for an hour was chosen more often than in an hour for atelic events. For the 

accomplishments, drink the beer and eat the cupcake, for an hour was chosen only once 

and twice respectively. This result suggests that the coerced (incomplete interpretation) of 

these events is available, but as predicted, the adverbial that does not require coercion, in 

an hour is chosen almost all of the time. For the achievements, heal the counselor and 

awaken the actress, for an hour was only chosen slightly more often. This suggests that 

the coerced Interpretation with for an hour is only slightly more available for 

achievements than for accomplishments. In an hour is still preferred the majority of the 

time, as predicted. In an hour was chosen only once for the activity eat cupcakes, and it 

was not chosen at all for the activity dance. These results are also as predicted. It is worth 

noting that there is an acceptable interpretation of both of these events with in an hour: it 

means that the dancing or eating of cupcakes began an hour after a given reference point. 

Apparently, this interpretation is less available than the non-coerced interpretation that 

the events have with/or an hour. 

Overall, the results of the for an hour versus in an hour forced choice test are as 

predicted. Importantly, in these results, the forced choice test would yield accurate 

tellclty categorizations. With atelic events, for an hour was chosen more often, and with 

telic events, in an hour was chosen more often. 

The responses from the reading passage comprehension test are given in Figure 3. 
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Figure 3. Responses to comprehension questions following reading passages 

^ 

eat cupcakes (activity-atelic) ] ' ' : i i 

dance (activity-atelic) j I ^ 1 ^ ^ j 

heal the counselor (achievement—telic) ' 1 i | j 

awaken the actress (achievement—telic) ] I 

drink the beer (accomplishment—telic) i ' " ] | i : | : I 

1 : ' i I I 
eat the cupcake (accomplishment—telic) , j ! : : | | j 

I  ^ ^ ^  i  ^  1  
0 1 2 3 4 5 6 7 

# of participants who answered "no" out of 8 

Again, all eight of the participants who were presented with each event gave a response, 

so the number of "yes" responses is equal to the number of "no" responses minus eight. 

The questions asked in the comprehension question all had the form, "Did the boy eat the 

cupcake?" or "Did the girl dance?" A higher number of "no" responses was predicted for 

telic events than for atelic events. 

The results were as predicted for the atelic activity verbs, dance and eat cupcakes. 

Almost all of the time, the participant indicated that the girl danced even though she 

stopped in the middle of dancing, and almost all of the time, the participant indicated that 

the boy ate cupcakes even though he quit in the middle of eating cupcakes. The result for 

the telic achievement awaken the actress was as predicted; there were more "no" 

responses than "yes" responses. The result for the achievement heal the counselor was 
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unclear, since exactly half of the responses were "yes" and half were "no". The results for 

the telle accomplishment verbs, drink the beer and eat the cupcake, were not as predicted. 

The responses indicate that in all but one case, the participants did not perceive an 

endpoint as necessary for the truth of The man drank the beer and The boy ate the 

cupcake. This suggests that they interpreted the sentences to mean "The man drank of the 

beer" and "the boy ate of the cupcake". These are valid interpretations. In order for this 

test to be useful for telicity categorizations, such interpretations must be ruled out. One 

possible way to do this would be to ask Did the man actually drink the beer? and Did the 

boy actually eat the cupcake?''* 

The results of the it took an hour judgment test is given in Figure 4. 

Using actually or successfully in the question was previously recommended to me by Michael Dickey 
and Andrea Proctor at Northwestern University. I decided not to use these advcrbials, because they make 
the experimental question stand out from the distracter questions. It is now clear that I should take their 
advice. 



Figure 4. Results of "It took an hour to" judgment test 
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eat cupcakes (activity—atelic) 

dance (activity—atelic) 

heal the counselor (achievement—telic) 

awaken the actress (achievement—telic) 

drink the beer (accomplishment—telic) 

cat the cupcake (accomplishment—lelic) 

H 

is s— 

4.0 4.5 5.0 5.5 6.0 6.5 7.0 

Mean rating on a scale from 1 (very UNnatural) to 7 (very natural) 

The numbers in Figure 4 are the average of the responses to each event. The bars in 

Figure 4 represent standard error. All of the numbers between I and 7 were chosen on at 

least one trial except for 1. This means that none of these events in the it took an hour to 

frame were rated as "very unnatural". A higher rating was predicted for telic events than 

for atelic events. The results are not as predicted, in that all of the sentences had a mean 

rating higher than 4, meaning that they are all perceived as natural on average. However, 

all of the telic events have higher ratings than the two atelic events. The two 

accomplishments also have higher ratings than the achievements, as predicted. These 

results suggest that this test might be useful for making telicity categorizations. Analyses 

of more items is necessary in order to determine whether tclic events continue to be rated 

as more natural than atelic events in this test. 
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3.4 Conclusions 

The results thus far suggest that the/or an hour versus in an hour forced choice test is an 

adequate diagnostic for telicity. Neither/or an hour or in an hour are chosen 100 percent 

of the time with any particular event type, but on average, for an hour is chosen more 

often with atelic events, and in an hour is chosen more often with telic events. 

The results show that the it took an hour judgment test successfully differentiates 

between telic and atelic events. What is lacking is a reliable dividing line between the 

ratings of the telic and atelic events. Thus far. all of the telic events are rated as more 

natural than all of the atelic events. 

The imperfective paradox reading passage test is apparently an unsuccessful 

diagnostic in its current form. In a future version of this questionnaire, the adverbs 

successfully or actually will be included in the hope that these might rule out an atelic 

interpretation of accomplishment events in the past tense. 

It is important to note that the results of these tests do not answer the question of 

whether telicity is a categorical or gradient distinction. The availability of coerced and 

irrelevant interpretations inevitably affects the responses. In order to improve the 

diagnostic value of any of these tests, it will be necessary to find ways to rule out these 

coerced and irrelevant interpretations through the details of the test presentation. In the 

meantime, it appears that the for an hour versus in an hour forced choice test is the best 

diagnostic. 



106 

CHAPTER 4. EFFECTS OF TELICITY AND TRANSITIVITY IN SELF-PACED 

READING EXPERIMENTS'^ 

4.1 Inlroduction 

This chapter presents post-hoc analyses of self-paced reading experiments on reduced 

relative clause sentences. These analyses were done on experimental data from prior 

studies in order to get a quick first look at whether comprehension data supports the 

Event Structure Processing (ESP) hypothesis. The hypothesis, formally explained in 

Chapter 1, is repeated in (98). 

(98) Event Structure Processing (ESP) hypothesis: During comprehension, event 

structure information, accessed in a verb's lexical entry, affects parsing 

decisions. If the verb is inherently telic. the verb will be parsed as having an 

underlying direct object. 

Testing the hypothesis must involve determining whether verb telicity is a factor that is 

used during the process of language comprehension. 

One way to test for whether telicity information is used is to investigate whether 

telicity affects the comprehension of structurally ambiguous sentences such as reduced 

relative clause sentences. The reduced relative clause sentence (99)a is temporarily 

ambiguous because it has the same beginning as the simple sentence in (99)b. 

" The analyses in this chapter are included in a paper that has been submitted to a journal as O'Bryan, 
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(99) 

a. The defendant examined by the lawyer turned out to he unreliable. 

b. The defendant examined the letter. 

c. The defendant who was examined by the lawyer turned out to be unreliable. 

In the simple main clause sentence in (99 )b, the initial noun phrase, the defendant, 

is the subject and agent of the verb e.xamined. If the comprehension system interprets the 

defendant as the subject and agent in (99)a. the interpretation will need to be reversed at a 

disambiguation point later in the sentence. The main verb turned structurally 

disambiguates the defendant as the patient or object of examined. The degree of difficulty 

in comprehending reduced relative clausc sentences is considered to be a result of the 

degree of commitment to the simple main clause interpretation. The unreduced relative 

clause version of the same sentence, (99 )c, serves as a baseline measure of sentence 

difficulty because it is unambiguous. Thus, the reduced relative effect (hereafter RRE) 

can be measured as the reading time for (99)a minus the reading time for (99)c in the 

various critical regions (e.g.. examined by, the lawyer, and turned out). 

Folli, Harley, Clarke. McRae, Townsend, and Bever (2003). 
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If the RRE is significantly smaller or larger depending on whether the verb is telic 

or atelic, the results will support the ESP hypothesis. The factor of verb telicity must be 

fully crossed with the factor of obligatory transitivity in order to tell whether each of 

these factors has effects on comprehension independently of the other. This is because 

MacDonald (1994) found that obligatory transitivity does have a significant effect on the 

RRE. As explained briefly in chapter 1 and more extensively in chapter 2, there seems to 

be a relationship between obligatory transitivity and telicity. If a verb is obligatorily 

transitive, it requires a surface direct object. If a verb is telic, it requires an internal 

argument (underlying direct object). Either or both of these types of verb information 

could affect the degree of commitment to the simple main clause interpretation of the 

sentence and thus could affect the RRE. In Mac Donald's (1994) experiment 1 A, almost 

all of the obligatorily transitive verbs were telic. and almost all of the optionally transitive 

verbs were atelic. Thus either or both of these types of verb information could be the 

relevant factor that accounts for her finding. The experimental data presented in this 

experiment is the first step in finding out whether verb telicity, verb transitivity, or both 

are relevant to sentence comprehension. 

4.2 Methods 

In order to test the hypothesis that event structure affects comprehension, verbs from 

three self-paced reading studies (Clarke. Townsend, & Bever. 2000; McRae, Spivey-

Knowlton. & Tanenhaus, 1998; Tabossi, Spivey-Knowlton, McRae, & Tanenhaus, 1994) 

were categorized as telic or atelic and as obligatorily or optionally transitive. Then 
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reading times were reanalyzed to determine the effects of telicity and transitivity. These 

particular studies were selected because the mean reading times for each item in each 

region were available. Critically, all three studies displayed the sentences in the same 

way: two words at a time with the embedded verb and preposition on the screen together. 

4.2.1 Participants 

The participants included 136 native speakers of English: 64 from Clarke et al.'s study, 

40 from McRae et al.'s study, and 32 from Tabossi et al.'s study. 

4.2.2 Materials 

The analyses included a total of 92 items: 35 items from McRae et al., 36 items from 

Tabossi et al., and 16 items from Clarke et al. McRae et al.'s study used a total of 40 

items, but 5 were not included in the verb type analysis because each of them was 

semantically ambiguous and had at least one telic and one atelic meaning. 

The experimental sentences were reduced and unreduced relative clause 

sentences, such as those in (100). 

(100) 

a. The trainee taught by the specialists was better skilled than the others. 

b. The trainee who was taught by the specialists was better skilled than the 

others. 
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All three studies had in common the investigation of an additional factor; the 

semantic plausibility of the initial noun phrase as an agent of the verb. For this reason, in 

half of the sentences, the initial noun phrase was a plausible agent of the verb. In the 

other half of the sentences, the initial noun phrase was a plausible patient of the verb. In 

other words, each item mean in each region was the average of the plausible agent and 

plausible patient conditions. The example in (101) shows a plausible agent and plausible 

patient initial noun phrase for the verb taught. 

(101) The professor/trainee taught... 

McRae ct al.'s and Tabossi et al.'s studies used only reduced relatives with hy-

phrases. such as in (102)a. 

(102) 

a. The professor taught by the specialists... 

b. The professor taught at the academy... 

In Clarke et al.'s study, half of the sentences had M-phrases. and the other half had non-

by prepositional phrases, as in (102)b. In the reanalysis, it was necessary to analyze the 

/7V-phrase and non-i»>' prepositional phrase data separately, because the primary finding of 

Clarke et al.'s study was a significant interaction between transitivity and prepositional 

phrase type. 
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4.2.3 Procedure 

The experimental paradigm in all three studies was self-paced reading in moving window 

format (Just, Carpenter, & Wool ley, 1982), two words at a time. Figure 5 shows how the 

words were presented on the screen. 

Figure 5. Two word at a time self-paced reading, moving window paradigm 

1st. screen: The trainee . . . 
2nd screen: taught by . , . 

screen: the specialists . , .  
4''  ̂ screen: was. . . 

An example of the sentence regions that were presented together is given in (103). 

(103) The trainee / taught by / the specialists / was better /skilled than / the others. /He 

moved /to a/ management position / much more / quickly than / normal. 

The experimental reduced relative clause sentences were presented with distracter 

sentences in order to draw the subjects' attention away from the experimental focus on 

the reduced relatives. Tabossi et ai.'s study included 44 distracter sentences. Clarke et 

al.'s study included 80 distracter sentences, and McRae et al.'s study included 92. In all 

three studies, approximately one third of the trials were followed by yes/no 

comprehension questions in order to ensure that the participants were comprehending the 

sentences rather than just pushing the button as quickly as possible. 
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In the appendix of the Tabossi et al. paper, mean reading times for each item in 

each condition were provided. Thus, the means were not associated with individual 

subject identification numbers. In order to combine the three data sets, item means were 

also used from the Clarke et al. and McRae et al. experiments.'^ Thus, all of analyses in 

this chapter are by item rather than by participant. 

4.2.4 Verb Categorization 

For the reanalysis, the verbs were categorized as obligatorily transitive or optionally 

transitive based on the results of a questionnaire that asked participants to rate the 

grammaticality of transitive and intransitive uses of each verb on a live-point scale, 

where 1 indicated very natural and 5 indicated very unnatural. An example of the 

transitive and intransitive uses for one of the items that participants rated is given in 

(104)aand(104)b. 

(104) 

a. The host invited the actress. 

b. The host invited. 

All of the Clarke et al. data was contributed by Connie Clarke, and all of the McRae et al. data was 
contributed by Ken McRae. 
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The questionnaire was administered to eight native English speakers. Verbs were 

categorized as obligatorily transitive if the mean rating for the transitive usage was in the 

grammatical range (three or under) and the mean rating for the intransitive usage was in 

the ungrammatical range (over three). Verbs were categorized as optionally transitive if 

the mean ratings for both the intransitive usage and the transitive usage were in the 

grammatical range. 

The verbs were categorized as telic or ate lie based on two linguistic tests. The 

tesis involve making decisions about the acceptability and semantic interpretation of the 

verb or verb phrase in particular sentence frames. Three judges used the tests to make the 

categorizations.'^ The first test is the for an hour versus in an hour test, shown in (105)a 

through (105)d. 

(105) For an hour V5. In an hour test Test result 

a. Neo danced for an hour. ATELIC 

b. #Neo danced in an hour. NOT TELIC 

c. #Neo wrote the book for a month. NOT ATELIC 

d. Neo wrote the book in a month. TELIC 

The three judges were the author, Raffaella Folli, and Heidi Harley. 
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An important point about using the for an hour versus in an hour test is thai 

coerced and irrelevant interpretations must be avoided in applying the test. The coerced 

interpretations include repeated readings (as in hit the tennis hall for an hour) and 

incomplete readings (as in ate the sandwich for five minutes). The irrelevant 

interpretations include those in which the temporal phrase is interpreted as modifying the 

start of the event (as in danced in an hour, where in an hour is interpreted as after an 

hour) and those in which the temporal phrase is interpreted as modifying the result of the 

event (as in opened the window for an hour, where only the result of having the window 

open lasts for an hour). These coerced and irrelevant interpretations are discussed in more 

detail in chapter 2, section 2.2. 

The second telicity categorization test is based on whether the event is homogenous 

or not. If the first part of the event is the same as the last part of the event, then the event 

is homogenous and ate lie. For example, in the sentence Neo danced for an hour, the first 

minute of dancing and the last minute of dancing are the same. In Neo ate the sandwich, 

the first minute of eating and the last minute of eating arc not the same, because in the 

last minute of eating, the sandwich disappears. This test shows that ate the sandwich is 

not homogenous and thus telic (Hinrichs. 1985). 

The verb categorizations for each of the three studies are given in Appendix 1. 
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4.2.5 Predictions 

The most basic prediction is that the reading times in the disambiguating region will be 

longer for reduced relative clause sentences than for the corresponding unambiguous 

unreduced versions. This is based on Bever's (1970) finding that comprehension 

difficulty arises at the point in a reduced relative clause sentence where a simple main 

clause analysis can no longer be maintained. The Event Structure Processing hypothesis 

predicts that sentences with telic verbs will have smaller reduced relative effects (RREs, 

the difference between the reduced and unreduced versions) than those with atclic verbs. 

If the results are like MacDonald's, smaller RREs should also be found with obligatorily 

transitive verbs than with optionally transitive verbs. The earliest point where these 

effects could show up is the early disambiguation region, which is the verb plus by 

region. The effects may also be found in the late disambiguation region, the main verb, 

which is where MacDonald found the effect of obligatory transitivity.'^ In all three of the 

studies analyzed, there were no significant results on the noun phrase in the M -phrase, so 

the post-hoc analyses are not expected to reveal any effects in that region. 

4.3 Results 

The mean self-paced reading times from />y-phrase sentences in all three studies for each 

of the verb types are given in Table 3. 

MacDonald's study differed from the studies analyzed in this chapter in that it included non-by 
prepositional phrases and adverbials like just after dawn rather than fcv-phrases. 
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Tabic 3. Mean self-paced reading times for M'-phrase sentences in all three studies 

Transitivity Telicity Example Verb plus by 
Sentence Reaion 

NP Main Verb 

Atelic 
The N carried by 
the N main-V... 

Red 
Unred. 

574.6 
524.2 

628.9 
594.4 

623.2 
583.6 

Obliaatorilv 
Transitive 

Telic 
The N accused by 
the N main-V... 

RRE 

Red. 
Unred. 

50.4 

549.0 
518.3 

34.5 

596.8 
591.5 

39.6 

581.4 
559.4 

RRE 30.6 5.3 22.1 

Atelic 
The N lectured by 
the N main-V... 

Red. 
Unred. 

658.4 
581.3 

716.7 
684.9 

698.8 
614.4 

Ootionallv 
Transitive 

Telic 
The N tripped by 
the N main-V... 

RRE 

Red 
Unred. 

TJ.\ 

511.0 
492.9 

31.8 

538.0 
493.6 

84.3 

558.2 
529.8 

RRE 18.1 44.3 28.3 

In the mean self-paced reading times in Table 3, each item from the three studies is 

represented equally; the contribution of each of the three studies depends on the number 

of items it has. The non-M' prepositional phrase sentences from Clarke et al. were 

analyzed separately because the other two studies used only M'-phrase sentences. 

Table 3 shows that RREs are numerically larger in the two atelic conditions than 

in the two telic conditions on the "verb plus by" region and on the main verb region. The 

two optionally transitive conditions have numerically larger RREs than the corresponding 

obligatorily transitive conditions on the main verb. As expected, the results in the noun 

phrase region were less clear. 

The effects of telicity and transitivity on the RRE in M-phrase sentences are 

depicted in Figure 6. Although the bars in Figure 6 can be calculated from the means in 

Table 3, Figure 6 is included to show the effects of telicity and transitivity more clearly. 
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The _y axis reflects the -differences in RRE size between the atelic and telic conditions and 

between the optionally transitive and obligatorily transitive conditions. Figure 6 shows 

that the telicity effect is numerically larger on the "'verb plus by" region and on the main 

verb region, and it also shows that the transitivity effect is numerically larger on the main 

verb region than on the other two regions. 

Figure 6. Telicity and transitivity effects for /;y-phrase sentences in all three studies 
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H (Atelic) - (Telic) • (Option.Trans) - (Oblig.Trans) 

Since the number of items in each condition was extremely unbalanced, an 

ANOVA might not be appropriate for the data set. The analyses were conducted anyway 

since ANOVA is the most frequently used statistical test in experimental psychology. In 

addition to ANOVAs. the results of non-parametric tests are reported since the non-



parametric tests may do a better job of representing the data. Both inferential and 

descriptive statistics are reported by item only. The reason for this is that calculating 

means by participant for the verb conditions requires returning to the original data tiles, 

which were not available for all three studies. Another issue that made the by-participant 

analysis unfeasible is that each item did not occur in all of the four verb conditions in 

both the reduced and unreduced conditions, since the verb categorizations were not 

planned in the experiments. 

A repeated measures ANOVA on all M'-phrase items from all three studies was 

conducted for each sentence region. The independent variables were reduction (reduced 

vs. unreduced), telicity (telic vs. atelic), and transitivity (obligatory vs. optional), and the 

dependent variable was reading time. On the "verb plus by" region, only reduction was 

significant, F( 1, 86) = 12.6, p < .01. Neither telicity (F(l, 86) = 2.5, p = .12) nor 

transitivity (F(l, 86) < 1) nor the interaction between the two {F( 1, 86) < 1) had a 

significant effect on the RRE. On the noun phrase within the />v-phrase, reduction was 

nearly significant, F(l, 86) = 3.7, p = .06. Again on this region, neither telicity nor 

transitivity nor the interaction between the two had a significant effect on the RRE, all 

Fs(l, 86) < 1. On the main verb, the RRE was highly significant (F( 1, 86) = 10.2, p < 

. 0 1 ) .  O n  t h i s  r e g i o n  a l s o ,  t h e r e  w a s  n o  s i g n i f i c a n t  e f f e c t  o f  t e l i c i t y  { F ( \ ,  8 6 )  =  1 . 8 .  p  -

.18), transitivity (F(l, 86) < 1), or the interaction of the two (F(l, 86) < 1) on the RRE. 

1 suspected that the failure to find significant effects of telicity and transitivity 

might be related to the extreme imbalance in the number of items in the four verb type 

conditions in the Clarke et al. experiment, in which only one item was optionally 
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transitive telic, and only two items were obligatorily transitive atelic. A similar repeated 

measures A NOV A on the items from the other two studies (McRae et al. & Tabossi et 

al.)'^ revealed that at the "verb plus by" region there was a highly significant effect of 

reduction, /'(I, 73) = 23.2, p < .001), a significant effect of telicity on the RRE, F( 1, 75) 

= 5.7, p < .05, and a marginally significant effect of transitivity on the RRE. F( 1. 75) = 

4.0, p = .05. The interaction between telicity and transitivity did not have a significant 

effect on the RRE, Fi 1, 75) = 1.5, p = .23 On the noun phrase within the /n-phrase, there 

was a significant reduction effect, F(l, 75) = 6.1. p < .05, but neither telicity nor 

transitivity nor the interaction of the two had a significant effect on the RRE, all Fs(l, 75) 

< 1. On the main verb region, the reduction effect was highly significant, F(l, 75) = 11.0, 

p < .01). The effect of telicity on the RRE was not significant, F(l, 75) = 3.1, p = .08. 

Transitivity had no significant effect on the RRE, F(l, 75) = l.l, p = .30, and there was 

no interaction between transitivity and telicity, F(l, 75) = 1.0, /? = .31. 

In order to further analyze all three studies combined, non-parametric tests were 

used. First, RREs were assigned into bins based on RRE size. Then the percentage of 

RREs that fit into each bin was plotted for each condition. Figure 7 shows the percentage 

of RREs in each bin or a lower one (the percentages are cumulative) across all three 

critical regions. Notice that a higher percentage of telic items fall into the lower bins. 

" Only fev-phrase sentences were included in these two studies. 
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Figure 7. Reduced Relative Effect size in self-paced reading across all three critical 

sentence regions 
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Figure 8 shows the difference in percentage of items per bin between the telic and 

atelic conditions and between the obligatorily transitive and optionally transitive 

conditions. Notice that the difference between the telicity conditions is much larger than 

the difference between the transitivity conditions, particularly at the < -50 ms, < 0 ms, 

and <50 ms bins. 
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Figure 8, Difference in percentage of items per bin across all three critical sentence 

regions 
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Figure 9 shows the difference in percentage of items per bin for the "verb plus by" 

region only. Notice that the difference between the teJicity conditions peaks in the 

positive RRE bins while the difference between the transitivity conditions peaks in the 

negative RRE bins. This means that in this region, telicity reduces the RRE, while 

obligatory transitivity, if anything, increases it. 
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Figure 9. Difference in percentage of items per bin on the "Verb plus by region 
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Next, a binomial probability test was used to investigated whether there was an 

overall RRE on the "verb plus by" region. The purpose of testing for the RRE was to 

gauge the effectiveness of using a non-parametric test. Two of the three studies (McRae 

et al., Tabossi et al. ) included in our analyses reported a significant RRE; it was important 

to make sure that this method of analysis yielded the same result. For the binomial 

probability test, I looked at how many items in the /n-phrase condition from all three 

studies had an average RRE of 25 milliseconds or larger. There were 92 items from all 

three studies combined. On the "verb plus by" region. 56 of those items had an average 

RRE larger than 25 milliseconds. The binomial probability of this occurring is .009, 

significantly different from chance. 



Since 1 found a significant overall RRE on the "verb plus b f  region using the 

binomial probability test with 25 milliseconds as the cutoff, the same cutoff was used in 

the chi square analyses. These analyses showed a significant relationship between telicity 

and RRE size (whether the RRE is larger than 25 milliseconds or not) on the "verb plus 

hf region, df = 1, chi = 9.85, p < .01. There was a marginally significant relationship 

between transitivity and RRE size, df= 1, chi = 3.48, /; < . 10, > .05. 

RREs from non-hy prepositional phrase sentences from the Clarke et al. study are 

given in Table 4. Recall that there was only one item in the optionally transitive telic 

condition and only two items in the obligatorily transitive ate lie condition. For this 

reason, the data from the optionally transitive atelic condition and from the obligatorily 

transitive telic condition are the most meaningful. Table 4 shows that the RRE in the 

optionally transitive atelic condition occurs on the main verb region, as predicted. In the 

obligatorily transitive telic condition, as predicted, the RRE is lessened to the extent that 

it is almost nonexistent. Table 4 also shows that there is no RRE in either of these 

conditions and almost no difference between these two conditions in the "verb plus by" 

region. This result is extremely different from the results found with the /?v-phrase 

sentences, as shown in Table 3 and Figure 6. In Table 4, it appears that the RRE on the 

"verb plus by" region occurs only on the obligatorily transitive atelic conditions; 

however, it is important to note that only two items are included in this mean. Because of 

the unbalanced number of verbs in the four conditions, none of the differences shown in 

Table 4 are statistically significant. 
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Table 4. Mean self-paced reading times for non-hy prepositional phrase sentences in 

Clarke et al. (2000) 

Transitivity Telicity Example Verb plus by 
Sentence Reaion 

NP Main Verb 

Atelic 
The N carried by 
the N main-V... 

Red. 
Unred. 

949.3 
799.3 

1164.2 
720.5 

987.3 
677.2 

Obiiaatorilv 
Transitive 

Telic 
The N accused by 
the N main-V... 

RRE 

Red. 
Unred. 

150.0 

870.4 
872.9 

443.7 

971.7 
989.6 

310.1 

885.7 
896.7 

RRE -2.5 -17.9 -11.0 

Atelic 
The N lectured by 
the N main-V... 

Red. 
Unred. 

888.7 
927.8 

840.3 
788.0 

1103.7 
726.6 

Ctotionallv 
Transitive 

Telic 
The N tripped by 
the N main-V... 

RRE 

Red. 
Unred. 

-39.2 

655.7 
655.1 

52.4 

782.6 
801.2 

377.1 

642.4 
560.2 

RRE 0.6 -18.7 82.2 

4.4 Discussion 

The results show that at the early disambiguation point (the "verb plus by" region), 

garden path effects are numerically larger for reduced relatives with atelic verbs than for 

those with telic verbs. This difference is statistically significant when data from two of 

the three studies is analyzed (McRae et al., Tabossi et al.). Mean reading times on this 

region from the other study (Clarke et al.) also show that garden path effecls are 

numerically larger in the atelic condition, as predicted. 

The results show that, on the main verb region, garden path effects are 

numerically larger for sentences with optionally transitive verbs than for those with 



obligatorily transitive verbs. This result is essentially the same as what Mac Donald 

(1994) found; longer reading times on the main verb region for optionally transitive 

verbs. It is surprising that this difference is not significant on the main verb and that there 

is a marginally significant effect of transitivity on the "verb plus by" region. 

Reading times for the non-M- prepositional phrase sentences are as predicted for 

the two conditions that included an adequate number of items. Table 4 shows that there is 

a large garden path effect in the optionally transitive atelic condition on the main verb 

region. There are two reasons why this result is consistent with the predictions: 1) the 

atelic condition is predicted to have larger garden path effects by the Event Structure 

Processing hypothesis, and 2) the optionally transitive condition was found to have larger 

garden path effects on the main verb by MacDonald (1994). For the same reasons, the 

other meaningful result is also consistent with the predictions: in the obligatorily 

transitive telic condition, the garden path effect is lessened to the extent that it is almost 

nonexistent. There are only two items in the obligatorily transitive atelic condition; thus, 

it would be unwise to draw conclusions from the result. However, considering the result 

for a moment, it makes quite a bit of sense: in the obligatorily transitive condition, an 

object is expected immediately following the verb. When the prepositional phrase is 

encountered instead, the processor may run into difficulty, because the object is absent. 

This could be the reason for the large garden path effect on the noun phrase within the 

prepositional phrase. What is impressive is that there is not a similar garden path effect 

on the noun phrase region in the obligatorily transitive telic condition. This suggests that 

telicity serves as a cue that the sentence has a reduced relative clause structure. Because 
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of the different number of items in the four verb types, it was not possible to determine 

whether there was a significant interaction between prepositional phrase type and telicity. 

However, the pattern of telicity results differs greatly between the two different types of 

prepositional phrases. 

In conclusion, the results from the analyses of the three self-paced reading studies 

are consistent with the Event Structure Processing hypothesis. The results further suggest 

that transitivity may be relevant to the comprehension of garden path sentences as well. 

Telicity was found to be a significant factor affecting garden pathing in two of the three 

studies. Transitivity was found to be a marginally significant factor in the same two 

studies. The tests of statistical significance were clearly affected by the fact that there was 

a different number of verbs in each of the four verb type conditions. However, the results 

of these reanalyses provided the impetus for the voice change monitoring experiment in 

chapter 5 and the word maze experiment in chapter 6. In these experiments, the same 

predictions are tested with some critical improvements. For example, the number of verbs 

in each of the four verb types is balanced, and other factors such as the initial noun 

phrase, the embedded NP, and the lexical frequency of the verb are carefully controlled. 
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CHAPTER 5. EFFECTS OF TELICITY AND TRANSITIVITY IN SPEAKER 

CHANGE MONITORING EXPERIMENTS'" 

5.1 Introduction 

This chapter presents results from a total of four speaker change monitoring experiments 

in order to further evaluate the Event Structure Processing (ESP) hypothesis, the 

hypothesis that verb event structure information is used during language comprehension. 

According to the ESP hypothesis, inherent verb telicity information should affect the 

comprehension of reduced relative clause sentences. Recall that reduced relative clause 

sentences like the one in (l()6)a can easily be interpreted as a simple main clause 

sentence (like the one in (106)c) until the disambiguating word were is encountered. 

(106) 

a. The agents watched at the entrance were dangerous. 

b. The agents who were watched at the entrance were dangerous. 

c. The agents watched at the entrance for the rebels. 

^ This material is based upon work supported by the National Science Foundation under Grant No. 
0132380, (particularly experiments 3 and 4 of this chapter). Any opinions, findings, and conclusions or 
recommendations expressed in this material are those of the author(s) and do not necessarily reflect the 
views of the National Science Foundation. 
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This temporary ambiguity is the reason that reduced relative clause sentences have been 

studied extensively in the past thirty years, beginning with Bever 1970. The difference in 

processing difficulty between the reduced relative in (106)a and the unambiguous 

unreduced relative clause sentence in (106)b is known as the Reduccd Relative Effect 

(RRE). Studies of the RRE can provide evidence on which factors affect the 

comprehension system's degree of commitment to the simple main clause interpretation 

of the sentence. If inherent verb telicity has a significant effect on the degree of 

processing difficulty associated with the RRE. it will suggest that telicity is a type of 

information that is used during comprehension. 

In the experiments presented in this chapter, as well as in chapters 4 and 6, 

inherent verb telicity is fully crossed with verb transitivity in order to tease apart the 

effects of these two types of verb information. The post-hoc analyses of self-paced 

reading experiments presented in chapter 4 provided preliminary support for the ESP 

hypothesis. The finding that supports the ESP hypothesis is that RREs are smaller in 

sentences with telic verbs than in those with atelic verbs in the early disambiguation 

region (the verb plus by region, before the main verb, in sentences with M-phrases such 

as the one in Figure 10). 

Figure 10. Early and late disambiguation regions in the self-paced reading experiments in 

Chapter 4 

early disambiguation late disambiguation 

Tlie defendant [examined by] [the lawyer] [turned out] to be unreliable. 
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Since telicity and transitivity were not factors in the original design of the self-paced 

reading experiments discussed in chapter 4, the number of verbs in each of the verb types 

was very unbalanced. As a result, some of the differences in RRE size between the verb 

types were not statistically significant. The problem of having a different number of verbs 

in the four verb type categories also affects the post-hoc analyses of two speaker change 

monitoring experiments, which are discussed as experiments 1 and 2 in this chapter. In 

the experiments that I will refer to as experiments 3 and 4 in this chapter, telicity and 

transitivity are planned experimental factors; thus, the number of verbs in each of the four 

verb types is equal (24 of each). 

In all of the experiments that are the focus of this chapter, the sentences are 

presented auditorily in the speaker change monitoring paradigm (Townsend & Bever. 

1991). In this paradigm, listeners are asked to detect a word or part of a word that is 

spoken by a different speaker than the rest of the sentence. The speaker change 

monitoring paradigm was used for two reasons. The first reason is that it is an auditory 

task and thus could be argued to reflect normal on-line language comprehension better 

than a reading task. The second reason is that the speaker change monitoring paradigm 

provides both on-line and off-line measures of comprehension difficulty. The speaker 

change monitoring paradigm relies on the assumption that language processing resources 

are limited. The more difficult it is to comprehend the sentence at the point in the 

sentence where the speaker change is located, the more likely it is that the listener will 

fail to delect the speaker change or will take longer to press the key indicating that there 



was a speaker change. The paradigm improves upon earlier monitoring paradigms, such 

as click monitoring, which has been criticized becausc the click is non-linguistic. In 

contrast, detecting the speaker change requires basic speech perception. The listener must 

use information about the vocal tract of the speaker in order to understand the word the 

speaker change occurs on, and the speaker change word is part of the sentence. The on

line measures in the speaker change monitoring paradigm are detection errors and 

reaction times. The off-line measure, which was not used by Townsend and Bever 

(1991), is whether or not the listener can successfully write down what the correct 

speaker change word was. Analyses of word identification errors in experiments 1 and 2 

in this chapter revealed that the listener sometimes mislocates the speaker change, 

reporting that it occurred on a different word than where it actually occurred. Though the 

results of these analyses do not directly bear on the ESP hypothesis, they will be 

discussed following the presentation of the main experimental results, because they shed 

some light on the nature of the speaker change monitoring task and possibly on language 

comprehension in general. 

The first two speaker change monitoring experiments presented in this chapter, 

experiments 1 and 2. were not designed to investigate telicity and transitivity. Rather, the 

data from these prior experiments were used in post-hoc analyses, which involved 

breaking down prior results according to the telicity and transitivity of the main verb. 

Following the post-hoc analyses, two additional speaker change monitoring 

experiments were run with telicity and transitivity as explicit factors. In experiment 3, the 

participants were asked to indicate whether or not they heard a speaker change during the 
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sentence, but they were not asked to write down the word that the speaker change 

occurred on. In experiment 4, they were asked to do both of these things. Experiment 4 

used essentially the same methods as experiments 1 and 2. 

5.2 Post-hoc Analyses of Previous Speaker Change Monitoring Studies: Experiments 1 

and 2 

The investigation of telicity and transitivity effects on the RRE in the speaker change 

monitoring paradigm began with post-hoc analyses of two prior experiments that were 

designed to investigate whether the RRE and the filled gap effect would be found in an 

auditory task'' (O'Bryan, Nicol, Bever, & Townsend, 2003). The post-hoc analyses 

involved sorting the experimental items into four categories according to the telicity and 

obligatory transitivity of the embedded verb. Then, RREs were calculated for each of the 

four verb types. 

5.2.1 Methods 

The two prior experiments included in the post-hoc analyses were run in almost the same 

way. There were two differences. The first difference is that in experiment 1, only 

speaker change monitoring errors and speaker change word identification errors were 

collected. In experiment 2, speaker change monitoring errors, speaker change word 

identification errors, and speaker change monitoring reaction times were collected. The 

second difference is that in experiment 1, participants responded using the keyboard, and 
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in experiment 2, they responded using a serial mouse with the ball removed as a button 

box. 

5.2.1.1 Participants 

The participants in both experiments were English monolinguals who were students in 

undergraduate introductory psychology or linguistics courses at the University of 

Arizona. For their participation, they were compensated with credit or extra credit points 

in their course. Experiment 1 included 72 participants, and experiment 2 included 36. 

5.2.1.2 Materials 

In both experiments, the experimental materials were 32 sets of 4 sentences, such as those 

in (107)a through ( l()7)d. 

(107) 

a. The defendant examined by the lawyer impressed the jury. 

b. The defendant that was examined by the lawyer impressed the jury. 

c. The evidence examined by the lawyer impressed the jury. 

The primary finding from these experiments was that there was a robust on-line RRE but not an on-line 
filled gap effect. 
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d. The evidence that was examined by the lawyer impressed the jury. 

The full set of material sentences are given in Appendix 2. Of the 32 items. 18 were 

modified versions of sentences from Trueswell, Tanenhaus. and Garnsey 1994. In some 

of these 18 sentences, the initial noun phrase, the noun in the /?\-phrase. or the sentence 

ending was modified, but all 18 of the verbs were kept the same. Of these sentences from 

Trueswell et al., five of the sentences were used in both of their experiments (1 and 2 ). 

six were used in only in their experiment 1. and seven were used only in their experiment 

2. The sentences in Trueswell et al.'s experiment 2 were modified sentences from 

Burgess 1991. The other 14 items of the 32 total reduced relative items in the speaker 

change experiment were new. 

These experimental stimuli sentences were spoken in a male voice except for one 

syllable, which was spoken in a female voice. The creation of the stimuli sentences 

involved first recording a male linguistics graduate student reading all of the sentences. 

He was asked to use prosody on the ambiguous region that would be appropriate for 

either a reduced relative clause sentence or a simple main clause sentence, and he was 

asked to re-record the sentences until we both agreed that the prosody did not 

disambiguate. Then. I (female linguistics graduate student ) recorded the same sentences, 

attempting to use the same prosody, rate, and volume as the male speaker. Then, the 

speaker change syllable from the female speaker sentences was spliced into the male 

speaker sentences, using Cool Edit. Zero amplitude crossings on both sides of the splice 

were matched up, and the amount of time from the beginning of the sound file to the 

beginning of the splice was recorded, rounding to the nearest one tenth of a millisecond. 
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5.2.1.3 Procedure 

In the speaker change monitoring paradigm (Townsend & Bever, 1991), participants 

listen to sentences and indicate whether they hear a word or part of a word spoken by a 

different speaker than the rest of the sentence. This "word or part of a word" was called 

the "voice change'' in the instructions, in spite of the fact that the task is referred to as 

"speaker change monitoring" in Townsend and Bever's (1991) article, which first 

introduced the task. In the experiments presented here, participants were asked to press a 

key labeled "yes-voice change" as quickly as possible as soon as they detected a speaker 

change or to press a key labeled "no—no voice change" at the end of the sentence if there 

was no speaker change. Following the key press, the participant was asked to write the 

speaker change word on a response sheet or to write "no" if there was no speaker change. 

Additionally, the participant was instructed to listen carefully to the sentence and to try to 

understand it, sincc sometimes the sentence would be followed by the message "Please 

paraphrase the sentence that you just heard". This paraphrase message occurred 

unpredictably 16 times throughout each experiment. The instructions that were read to 

every participant in experiments 1 and 2 arc given in Appendix 3 and Appendix 4 

respectively. 

Experiments 1 and 2 differ with regard to the mechanisms used to collect 

responses. In experiment 1, the key labeled "yes—voice change" was the "P" key on the 

keyboard. The participant was asked to use the right hand index finger to press it. The 

"Q" key on the keyboard was labeled "no—no voice change", and the participant was 

asked to press it with the left hand index finger. Participants were also instructed to hold 
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their index fingers over the "P" and "Q" keys at the "'ready" prompt preceding each 

sentence so that they could respond quickly. In experiment 2, participants responded 

using a second mouse. This reason for this change is that Cedrus Corporation, the 

company that produces SuperLab Pro experimental software, told us that the timing 

resolution would be more precise if we used a second serial mouse"" with the ball 

removed rather than the keyboard to collect responses. The mouse is referred to as 

"second", because it is used in addition to the first mouse, which is the one used for 

normal maneuvering in the operating system. The second mouse is plugged into the 

computer after the operating system has loaded, and it is used only to collcct 

experimental responses. On the second mouse, the right button was marked "yes—voice 

change", and the left button was marked "no—no voice change". The participants were 

instructed to press the right mouse button with their right index finger and to press the left 

mouse button with their left index finger. The reason for this was to avoid differences 

between experiments I and 2. If a participant failed to use the fingers during the practice 

trials, the experimenter reminded them to use the right and left index fingers. However, 

the experimenter left the running booth following the end of the practice, so it is not 

possible to know whether participants used these fingers throughout the experiment. Most 

college students are probably accustomed to using a mouse with the index and middle 

fingers of their right hand; they may have resorted to this after the practice, despite 

instructions to the contrary. 

To be fussy, I should point out that the phrase "second serial mouse" is misleading. The first mouse can 
be PS2 rather than serial. Thus, the mouse that functions as a response box is second, and it also is serial. 
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Speaker change detection errors and speaker change word identification sheets 

were collected in both experiments 1 and 2. In experiment 2, speaker change monitoring 

reaction times were also collected. "Speaker change times", the amount of time between 

the beginning of the file and the beginning of the speaker change splice, were subtracted 

from the absolute reaction times. This calculation yields the participant's reaction time in 

responding to the speaker change. 

5.2.1.4 Verb categorizations 

The transitivity categorizations were based on the results of a questionnaire in which 

participants rated the naturalness of the transitive and intransitive uses of the verb on a 

scale from one to five (where 1 indicated "very natural" and 5 indicated "very 

unnatural"). This questionnaire is the same as the one that was used for the transitivity 

categorizations of the verbs in the self-paced reading experiments analyzed in chapter 4. 

(108)a and (108)b shows examples of the sentences that were rated for one of the verbs. 

(108) 

a. The host invited. 

b. The host invited the actress. 

All of the transitive sentences in the 

unnatural (a mean rating lower than 3). 

questionnaire were rated as more natural than 

A verb was categorized as obligatorily transitive 
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if the intransitive usage was rated as more unnatural than natural (a mean rating higher 

than 3). A verb was categorized as optionally transitive if the intransitive usage was rated 

as more natural than unnatural (a mean rating lower than 3). 

The verbs were categorized as telic or atelic using essentially the same methods as 

for the post-hoc analyses of reading studies in chapter 4. That is, the telicily tests used 

were the same, but only 2 judges (as opposed to 3 as in chapter 4) made the 

categorizations^^. The telicity tests included the in an hour versus/or an hour test and the 

homogeneity test. An example of the in an hour versus/or an hour test is shown in (109). 

(109) 

a. The host praised the actress for an hour. 

b. # The host praised the actress in an hour. 

As indicated by the hatch mark, praised the actress is not aspectually congruent with the 

adverbial in an hour. Since in an hour is an adverbial that modifies telic events, the 

incongruity shows that praised the actress is atelic. For an hour is an adverbial that 

modifies atelic events, and praised the actress is aspectually congruent with it. The 

second telicity test used was the homogeneity test (Hinrichs, 1985). This test involves 

asking whether a slice of time taken from any portion of the event is essentially the same. 

For example, is the first minute of praising the actress the same as the last minute of 



praising the actress? The answer is yes, because nothing special happens at the end. In 

contrast, the first minute of eating a cookie is not the same as the last minute of eating the 

cookie, because in the last minute, the cookie disappears. These telicity tests and others 

arc discussed in more detail in Chapter 2. section 2.2. 

Five of the verbs used in the speaker change monitoring experiments were not 

included in the post-hoc analyses, because they are ambiguous, having at least one atelic 

and one telic interpretation. Appendix 2 shows which verbs were categorized into each of 

the four verb types and which verbs were not included in the analyses because they are 

ambiguous. There were 11 atelic obligatorily transitive verbs, 9 telic obligatorily 

transitive verbs, 4 atelic optionally transitive verbs, and 3 telic optionally transitive verbs. 

5.2.1.5 Predictions 

The predictions are as follows: 1) RREs in sentences with inherently telic verbs will be 

smaller than in those with atelic verbs, 2) RREs in sentences with obligatorily transitive 

verbs will be smaller than in those with optionally transitive verbs. If the transitivity 

prediction is borne out. the results will replicate MacDonald's (1994) self-paced reading 

experiment 1 A. 

5.2.2 Results from Post-hoc Analyses 

Mean speaker change detection errors, word identification errors, and reaction times for 

each of the four verb types are given in Table 5. 

The two judges were the author and Heidi Harley. 
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Table 5. Means from post-hoc analyses of two prior speaker change monitoring 

experiments 

Detection 
% Detection % Identification Reaction 

Errors Errors Times 

Number 
Transitivity Telicity Example of Items Reduction Expt 1 Expt 2 Expt 1 Expt 2 Expt 2 

ThelM 

Atelic 
carried by 

11 Red. 5.26 5.05 3,54 9.09 543.1 Atelic 
the N 

11 
Unred. 1.44 6.57 3,03 5.05 541.7 

Obliaatorilv mainV... RRE 3.82 -1.52 0.51 4.04 1.4 
T ransitive TheN 

Telic 
accused by 
the N 

9 Red. 
Unred. 

4.09 
4.39 

4.32 
4.94 

0.93 
2.16 

3,09 
2,47 

542.5 
523.5 

mainV... RRE -0.30 -0.62 -1.23 0.62 19.0 
TheN 

Atelic 
lectured by 4 Red. 5.26 9.72 1.39 2.78 636.5 Atelic 
the N Unred. 2.63 8.33 2.08 1.39 658.3 

Ootionallv mainV... RRE 2.63 1,39 -0.69 1.39 -21,8 
T ransitive TheN 

Telic 
tripped by 
theN 

3 Red. 
Unred. 

7.02 
7.89 

11.11 
20,37 

5.56 
1.85 

1.85 
7.41 

637,8 
569,2 

mainV... RRE -0.87 -9,26 3.71 -5.56 68,6 

Table 5 provides all of the data, but the amount of data in the table makes it difficult to 

assess whether telicity and transitivity have the predicted effects on the RRE. To help 

clarify. Figure 11 shows the numerical effects of telicity and transitivity on the RRE 

measured as speaker change detection and word identification errors. 
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Figure 11. Telicity and transitivity effects on the RRE in post-hoc analyses of two prior 

speaker change monitoring experiments 

* •  r  I .  1 
Detection Errors, 

Expt 1 
Detection Errors, 

Expt 2 
Identification Errors. Identification Errors, 

Expt 1 Expt 2 

• Atelic minus Telic s Optionally Transitive minus Obligatorily Transitive 

As shown in Figure 11, the RREs in speaker change detection errors are smaller in the 

telic condition than in the atelic condition, as predicted. A speaker change detection error 

is defined as failing to press the "yes—voice change" key on an experimental trial. The 

results in the transitivity conditions arc not as predicted; the difference between 

obligatorily transitive and optionally transitive is very small, and it is not in the predicted 

direction: the optionally transitive condition was predicted to have larger RREs. 

The results in the percentage of word identification errors are less clear. A word 

identification error is defined as failing to write down the correct speaker change word on 



an experimental trial (regardless of whether or not a detection error was rnade)^"*. This 

inconsistency in the percentage of word identification errors is not too surprising, because 

these experiments showed that there was not a significant RRE overall for identification 

errors (as there was for detection errors). In experiment 2, the RREs in the telic 

conditions are smaller than in the atelic condition, as predicted, but in experiment 1, the 

results are the opposite. The RREs in the obligatorily transitive condition are smaller than 

in the optionally transitive condition as predicted in experiment 1 only and not in 

experiment 2. 

Figure 12 shows the RREs as speaker change detection reaction times for the four 

verb types. 

The reason that the definition of an identification error does not take detection error into account is that 
the participant may have made a detection error by hitting the wrong key accidentally or by failing to hit 
the correct key within 2000 milliseconds after the end of the sentence. 
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Figure 12. RREs as speaker change detection reaction times for the four verb types in 

experiment 2 
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0Obligatorily Transitive, Telic: The N accused by the N mainV... 

• Optionally Transitive, Atelic: The N lectured by the N mainV... 

• Optionally Transitive, Telic: The N tripped by the N mainV... 

The pattern of results for the reaction time data is clearly quite different than the 

pattern of results for the detection errors in Figure 11. The average RRE for the telic 

condition is 43.8. clearly larger than the average RRE for the atelic condition: -10.2. The 

average RRE for the optionally transitive condition is 23.4, larger than the average RRE 

for the obligatorily transitive condition 10.2. Thus, the results are numerically consistent 

with the transitivity prediction but not with the telicity prediction. 

A close look at Table 5 reveals a number of differences between the results of 

experiments 1 and 2. For example, the detection error RREs are larger in experiment 1 
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than experiment 2 for all four verb types. These differences may be a result of the 

participants using different fingers (and possibly different hands) to respond. 

Statistical tests reveal that none of the differences between the verb types are 

statistically significant. This is not too surprising, since there are very lew items in the 

optionally transitive atelic and telic conditions. 

5.2.3 Discussion of Post-hoc Analyses 

The RREs for telic verbs, measured as the percentage of speaker change detection errors, 

are much smaller than the RREs for atelic verbs. This numeric difference, though not 

statistically significant, was taken as an indicator that an experiment on reduced relatives 

with telicity and transitivity as planned factors could be fruitful. 

The reaction time results appear troubling, particularly because the RREs are 

lai'ger in the telic condition than in the atelic condition. This result makes a bit more 

sense when considered in conjunction with the results from the word maze experiment in 

chapter 6. These results suggest that the reaction time RREs may be smaller for telic 

verbs, as predicted, only earlier on the word by. The results of the word maze experiment 

in chapter 6, section 6.3. suggest that reaction time RREs may actually be larger for telic 

verbs than for atelic verbs on the particular position where the speaker change was 

located: the noun in the /n-phrase. The speaker change location is underlined in (110). 

(110) The actress sketched by the writer left in a hurry. 
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Unfortunately, experiments 3 and 4 of this chapter were carried out prior to the word 

maze experiment in chapter 6; otherwise, a different speaker change location would have 

been chosen. 

5.3 Experiment 3 

The purpose of experiment 3 was to run a speaker change monitoring experiment on the 

reduced relative effect with telicity and transitivity as planned factors. 

5.3.1 Methods 

5.3.1.1 Participants 

The participants in the experiment were 70 English monolinguals who were students in 

an undergraduate psychology course at the University of Arizona. For their participation, 

they were compensated with credit in their course. Of the 70 participants. 7 were left-

handed. 23 were right handed with at least one left-handed family member, and 40 were 

right handed with no left-handed family members. 

5.3.1.2 Materials 

The experimental materials were 24 sets of 8 sentences, such as those in {111). 

( I l l )  

a. Reduced, Obligatorily Transitive, Atelic: The actress described by the writer 

left in a hurry. 
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b. Unreduced, Obligatorily Transitive, Atelic: The actress that was described by 

the writer left in a hurry. 

c. Reduced, Obligatorily Transitive, Telic: The actress spotted by the writer left 

in a hurry. 

d. Unreduced, Obligatorily Transitive, Telic: The actress that was spotted by the 

writer left in a hurry. 

e. Reduced, Optionally Transitive, Atelic: The actress sketched by the writer left 

in a hurry. 

f. Unreduced, Optionally Transitive, Atelic: The actress that was sketched by the 

writer left in a hurry. 

g. Reduced, Optionally Transitive, Telic: The actress awakened by the writer left 

in a hurry. 

h. Unreduced, Optionally Transitive, Telic: The actress that was awakened by the 

writer left in a hurry. 

The eight sentences are all identical except for the embedded verb and the inclusion or 

non-inclusion of that was. An ANOVA showed that there was not a statistically 
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significant difference in lexical frequencies between the verbs in the four verb types. All 

nouns that the speaker change occurred on were either one syllable nouns, such as host, 

or two syllable nouns that had a stressed initial syllable, such as writer. The reason for 

this is that the speaker change always had to occur on a stressed syllable, on the first or 

only syllable of the noun. The full set of material sentences is given in Appendix 5. 

The experimental stimuli were created in exactly the same way as the stimuli in 

the two prior experiments. However, the male and female speakers were different. In 

experiment 3, the male speaker was a neuroscience graduate student in our laboratory, 

and the female speaker was an undergraduate research assistant in our laboratory. As 

before, the stimuli were recorded and re-recorded until the prosody was judged suitable 

for either a reduced relative or simple main clause sentence. 

5.3.1.3 Procedure 

As in experiments 1 and 2,  the speaker change monitoring task was used. The instructions 

varied in certain ways from the instructions used in the previous experiments. For 

example, the term "speaker change" ( from Town send & Bever's 1991 article) was used 

instead of the term "voice change". The example sentence used in the instructions was 

also different (see instructions in Appendix 6). As in experiment 2, the participants 

responded by clicking the left and right mouse buttons rather than pressing the "P" and 

"Q" keys. However, experiment 3 differed from experiment 2 in that the "yes" response 

was on the left and the "no speaker change" response was on the right. The reason for this 

is that the most common way to use a mouse is to press the left button with the right-hand 

index finger. Another difference between experiment 3 and the previous experiments is 
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the order of the instructions. In the previous experiments, the paraphrase portion of the 

instructions preceded the portion in which the participants were asked to press a key 

indicating the detection of a speaker change. In experiment 3, the speaker change 

detection part of the instructions was given first, and the parapiirase part of the 

instructions was given second. The order of the instructions was changed in order to 

encourage the participants to respond more quickly. The biggest difference between 

experiment 3 and the previous experiments is that in experiment 3, the participants were 

not asked to write down the speaker change word. The reason for this decision was that 

the participants did not write down the speaker change word in Townsend and Bever's 

(1991) original speaker change monitoring experiments. 

As before, speaker change detection errors and reaction times were collected. 

Speaker change word identification errors, however, were not collected. 

5.3.2 Results 

The mean percentage of detection errors and speaker change detection reaction times for 

the four verb types in experiment 3 are given in Table 6. 
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Table 6. Mean percentages of detection errors and reaction times in experiment 3 

% Monitoring 
Detection Reaction 

T ransitivity Telicity Example Reduction Errors Times 

TheN 

Atelic 
carried by Red. 4.23% 869.2 Atelic 

the N Unred. 2.82% 903.8 
Obliaatorilv mainV... RRE 1.41% -34.6 
T ransitive The N 

Telle 
accused by Red. 3.29% 865.6 Telle 

the N Unred. 3.29% 872.1 
mainV... RRE 0.00% -6.5 
TheN 

Atelic 
lectured by Red. 2.35% 860.4 

Atelic 
the N Unred. 4.69% 835.6 

Ootionallv mainV... RRE -2.34% 24.8 
T ransitive TheN 

Telic 
tripped by Red. 3.76% 890.2 Telic 

the N Unred. 3.29% 900.4 
mainV... RRE 0.47% -10.2 

Table 6 is included in order to show all of the data, including the reduced and unreduced 

conditions. For both the detection errors and the reaction times, there is not a positive 

RRE in most conditions. The reaction time means are all over 800 milliseconds, much 

higher than in experiment 2, in which they were all under 660 milliseconds. None of the 

differences between the telicity or transitivity conditions in this experiment were 

statistically significant, for speaker change detection errors or reaction times. Figure 13 is 

provided to make it easy to compare the RREs for the percentage of speaker change 

detection errors for each of the four verb types. 
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Figure 13. RREs as percentage of detection errors for the four verb types in experiment 3 

-3% 

• Obligatorily Transitive, Atelic; The N carried bythe N mainV... 

0 Obligatorily Transitive, Telic: The N accused bythe N mainV.. 

0 OptionallyTransitive, Ateiic: The N lectured bythe N mainV... 

• OptionallyTransitive, Telic: The N tripped bythe N mainV... 

In Figure 13, there is no bar for the obligatory transitive teiic condition because the RRE 

in this condition is equal to 0. The average of the two telic conditions is .24%, and the 

average of the two atelic conditions is -.47%; these results are the opposite of the 

prediction that the RRE is smaller in the telic condition. The average of the two 

obligatory transitive conditions is .71%, and the average of the two optionally transitive 

condition is -.94%; the results are opposite of the transitivity prediction as well. The 

RREs were predicted to be smaller when the embedded verb is obligatorily transitive. 

Figure 14 is provided to make it easy to compare the RREs for the verb types as 

speaker change detection reaction times. 
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Figure 14. RREs as speaker change reaction times for the four verb types in experiment 3 

30 ^ 

UI 

g 20 

• Obligatorily Transitive, Atelic: The N carried by the N mainV... 

0 Obligatorily Transitive, Telic: The N accused by the N mainV.. 

a OptionallyTransitive, Atelic: The N lectured bythe N mainV... 

• OptionallyTransitive, Telic: The N tripped bythe N mainV... 

Figure 14 clearly shows that the RREs are negative in ail but the optionally transitive 

atelic condition. This condition was predicted to have the largest RREs. The average of 

the two telic conditions is -8.3 milliseconds, and the average of the atelic conditions is -

4.9 milliseconds. This does follow the prediction that RREs should be smaller in the telic 

condition, but the very negative RRE in the obligatorily transitive atelic condition is 

certainly not as expected. The average of the two obligatorily transitive conditions is -

20.6, and the average of the two optionally transitive conditions is 7.3. This follows the 

transitivity prediction that the RREs should be smaller when the embedded verb is 

obligatorily transitive. 
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5.3.3 Discussion of Experiment 3 

The results of experiment 3 are very different than the results of experiments 1 and 2. The 

biggest differences are that the RREs are very small, nonexistent, or negative in most of 

the conditions and that the mean reaction times are all over 800. The reaction times do 

confirm the telicity and transitivity predictions, but the speaker change detection errors 

do not. The differences in the results of experiment 3 versus experiments 1 and 2 may be 

due to the differences in the way that the speaker change monitoring task was carried out. 

The biggest difference between the methods of experiment 3 and the other experiments is 

that the participants were not asked to write down the speaker change words. It should be 

noted that experiment 3, like the other experiments, did require participants to paraphrase 

some of the sentences, so they should still have had some motivation to comprehend the 

sentences. Another difference is that experiments 1 and 2 also included filled gap 

sentences in addition to distracter sentences. The results showed that the filled gap 

sentences caused much more comprehension difficulty than the reduced relative clause 

sentences. In experiment 3. the reduced relative clause sentences were probably the most 

complex sentences that the participants heard. The results of experiment 3 led to 

experiment 4, in which the participants were asked to write down the speaker change 

words, as they did in experiments 1 and 2. The hope was that the results of experiment 4 

would yield faster reaction times and larger RREs because the participants were asked to 

write down the speaker change words as in the previous experiments. 
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5.4 Experiment 4 

The purpose of experiment 4 was to attempt to more closely follow the procedure used in 

experiments 1 and 2, the two previous experiments included in the post-hoc analysis. The 

reason for this is that the previous experiments had much faster reaction times and larger 

RREs than were found in experiment 3. 

5.4.1 Methods 

5.4.1.1 Participants 

The participants in the experiment were 44 English monolinguals. They were all 

University of Arizona undergraduate students. For their participation, they were 

compensated with credit in their psychology courses. 

5.4.1.2 Materials 

The experimental stimuli and thus the material sentences were exactly the same as in 

Experiment 3. 

5.4.1.3 Procedure 

The procedure for experiment 4 was essentially the same as the procedure used in 

experiment 2, which asked participants to write down the speaker change word on a 

response sheet after each detection response, unlike experiment 3. In order to indicate 

whether a speaker change was detected, the participants responded using the left and right 

mouse buttons on a second serial mouse, as they did in experiment 2. The right mouse 



153 

button indicated "yes—voice change" as in experiment 2, and the participants were asked 

to press it with the right index finger. The instructions that were read to the participants 

were exactly the same as in experiment 2. In these instructions, the paraphrase section of 

the instructions precedes the speaker change detection section, and the term "voice 

change" is used instead of "speaker change". The exact instructions read to the 

participants in experiment 4 are given in Appendix 4 (same appendix as for experiment 

2). 

One way in which experiment 4 differs from all three of the previous experiments 

is that it was run in a different laboratory and by a different experimenter. Experiments 1, 

2, and 3 were all run by the author and an undergraduate research assistant supervised by 

the author. Experiment 4 was run by a post-doctoral researcher in a different laboratory 

on the University of Arizona campus; however, the experimental files and stimuli were 

identical to those used in experiment 3. Another difference is that in experiments 1, 2, 

and 3, the experimenter was present in the running booth during the practice but not 

during the actual experiment. In experiment 4, the experimenter was in the same room 

with the participant during both the practice and the actual experiment. 

5.4.2 Results 

Mean speaker change detection errors, word identification errors, and reaction times from 

experiment 4 are shown in Table 7. 
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Table 7. Mean detection errors, identification errors and reaction times for the four verb 

types in experiment 4 

^ % 
Monitoring 

Detection Identification Reaction 

Transitivity Telicity Example Reduction Errors Errors Times 

The N 

Atelic 
carried by Red. 7.80% 0.00% 1675.8 

Atelic 
the N Unred. 2.10% 0.00% 1598.0 

Obiiaatorilv mainV... RRE 5.70% 0.00% 77.8 
T ransitive The N 

Telic 
accused by Red 2.80% 3.62% 1678.0 

Telic 
the N Unred. 4.30% 2.17% 1562.9 

mainV... RRE -1.50% 1.45% 115.1 
The N 

Atelic 
lectured by Red 3.50% 2.17% 1568.0 

Atelic 
the N Unred. 2.80% 2.90% 1703.0 

Ootionallv mainV... RRE 0.70% -0.73% -135.0 
T ransitive TheN 

Telic 
tripped by Red 1.40% 2.17% 1768.1 

Telic 
the N Unred. 2.80% 3.62% 1771.7 

mainV... RRE -1.40% -1.45% -3.6 

Table 7 shows that the RREs in percentages of detection errors are in accord with the 

prediction of the ESP hypothesis: RREs are significantly smaller in the telic conditions 

than in the atelic conditions, /T( 1, 43) = 6.18,p = .02. F2( 1. 23) = 4.82,p = .03.This is 

illustrated in Figure 15. 

F1 indicates the statistics for the by participant analysis, and F2 indicates the statistics for the by item 
analysis. 



155 

Figure 15. Telicity and transitivity effects on the RRE in percentage of detection errors in 

experiment 4 
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Figure 15 also shows that the detection error RREs are not in accord with the transitivity 

prediction, but the difference between the obligatory transitive and optionally transitive 

conditions is not significant. Fl(l, 43) = .28, p = .60. F2{ 1. 23) = .22, p = .65. There was 

not a significant interaction between telicity and transitivity. Fil l, 43) = .18, p = .68, 

F2(l,23) = .09,/? = .76. 

In spite of the fact that the interaction effect of telicity and transitivity on the RRE 

is not statistically significant, contrast analyses revealed a highly significant contrast 

between the reduced and unreduced conditions only in the obligatorily transitive atelic 

condition. F = 7.64, p < .01. For the other three verb types, the contrast between the 

reduced and unreduced conditions is not significant, all Fs < 1. This result is important 



because it shows a difference between the obligatorily transitive atelic and obligatorily 

transitive telic conditions. The effect of telicity within the obligatorily transitive condition 

is important for teasing apart the effect of telicity from the effect of unaccusativity. as 

will be discussed in the conclusion. 

The RREs as percentage of identification errors are the opposite of the telicity 

prediction as they were in experiment 1, and they are the opposite of the transitivity 

prediction as they were in experiment 2. There were very few identification errors 

overall, so these results are not particularly meaningful. None of the experiments that 

collected word identification errors (experiments 1, 2, and 4) found a significant overall 

RRE in the percentage of word identification errors. The significant RRE was found in all 

four of the experiments only for detection errors and/or reaction times, the two on-line 

measures. 

The speaker change detection reaction times in Table 7 are clearly much longer 

than in the other two experiments that collected reaction times, experiments 2 and 3. In 

experiment 2. mean reaction times on experimental items were between 500 and 660 

milliseconds. In experiment 3, mean reaction times on experimental items were between 

800 and 950 milliseconds. Experiment 4 was run in the hopes of obtaining faster reaction 

times, but instead, they are approximately twice as long as they were in experiment 3 and 

approximately three times as long as they were in experiment 2. The average of the RREs 

in the two atelic conditions is -28.6, and the average of the RREs in the two telic 

conditions is 55.8; RREs are not smaller in the tclic condition as predicted. The average 

of the RREs in the two optionally transitive conditions is -69.3, and the average of the 



two obligatorily transitive conditions is 96.5; RREs are not smaller in I he obligatorily 

transitive condition as predicted either. These results are not relevant to the question of 

whether telicity or transitivity is used in on-line sentence comprehension, because the 

reaction times are so long that it is unlikely that they could reflect on-line processing. In 

many cases, 1500 milliseconds past the onset of the speaker change is past the end of the 

sentence. 

5.4.3 Discussion of Experiment 4 

In experiment 4, the ESP hypothesis is supported by the speaker change detection error 

results, but it is not supported by the word identification error results or the speaker 

change detection reaction times. The word identification error results do not reflect on

line processing, because they are a post-sentence response. The reaction time results 

probably do not reflect on-line processing, because they are all over 1500 milliseconds. 

Since the stimuli were the same as in experiment 3. it is reasonable to assume that the 

reaction times are long at least panially because the participants were not trying to 

respond as quickly in experiment 4. It is not clear whether the speaker change detection 

error results are meaningful given how long the reaction times are. In Townsend and 

Bever's (1991) study when they first used the speaker change monitoring paradigm, they 

collected only speaker change detection errors. The participants indicated whether or not 

they heard a speaker change on a response sheet. Since reaction times were not obtained 

in Townsend and Bever's study, they could not have known whether participants were 

responding during the sentence or afterwards. Speaker change detection errors, as the 
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label suggests, are considered to indicate whether or not the listener delected the speaker 

change, and it seems likely that the listener may give the same response about this even 

after 1500 milliseconds. 

5.5 Mislocations in Speaker Change Word Identification 

In this section, I will present the results of detailed analyses of the speaker change word 

identification errors in experiment 1. These results were presented previously as a 

research poster by O'Bryan, Townsend. and Bever (2002). These analyses of word 

identification errors include information about the syntactic category and serial position 

of the incorrectly chosen word in relation to the actual speaker change word. Experiment 

1 was used because it included more participants than experiment 2, which was the only 

other experiment that yielded enough identification errors to allow a fruitful analysis. 

Word identification errors were not collected in experiment 3, and in experiment 4, there 

were very few word identification errors, and most of them occurred on only a few items. 

The fact that there were so few word identification errors in experiment 4 is probably 

related to the fact that participants took almost three times longer to respond when there 

was a speaker change. 

5.5.1 Speaker Change Mislocations on Filler Trials 

The position of incorrect speaker change word identification responses on the 64 filler 

trials is given in Table 8. 



Table 8. Position of incorrect word identification responses relative to the correct speaker 

change word on filler trials 

-5 -4 -3 -2 -1 1 2 3 4 5 Stray Ambig 

3 9 7 69 122 89 57 5 0 1 14 0 

In Table 8, -n indicates that the participant said that the speaker change was on a word 

that was n to the left of the actual speaker change word, n indicates that the participant 

said that the speaker change was on a word that was n to the right of the actual speaker 

change word. The column labeled "stray" shows the number of times a participant wrote 

a word that was not in the sentence at all and was not similar to any word in the sentence. 

The column labeled "ambig" shows the number of times that a participant's response was 

incorrect and occurred in the sentence more than once, so its distance from the speaker 

change word can not be determined. In most cases, the ambiguous response was "the". 

The filler sentences had various structures, and in them, the speaker change occurred in 

various positions. The percentage of total misses ("no" responses on a "yes" trial) in 

these sentences was 5.5% of the total filler sentences. The percentage of false positives 

("yes" responses on a "no speaker change" trial) in these sentences was 2.5% of the total 

filler sentences. As Table 8 shows, mislocations tend to be leftward. Additionally, the 

pattem of mislocations suggests that listeners may perceive the speaker change as slightly 

before it actually occurred. The pattern that suggests this is the following; most incorrect 

responses are one word to the left, second most are one to the right, third most are two to 

the left, fourth most are two to the right. 
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The syntactic categories of incorrect word identification responses and of the 

correct speaker change words are shown in Table 9. 

Table 9. Syntactic categories of incorrect word identification responses and actual 

speaker changc words 

Category of word that speaker change actually occurred on 

Category of incorrect 
response adj adv noun prep verb wh-word 

no speaker 
change 

adjective 2 2 4 
adverb 1 
auxiliary 38 1 2 27 2 
complementizer 1 
conjunction 17 
determiner 20 46 11 1 6 
gerund 1 
infinitive "to" 1 1 
noun 2 15 48 36 9 14 
preposition 13 2 1 
pronoun 1 
verb 30 8 23 27 2 68 
(?/unclear response) 2 4 6 1 17 
wrote "no voice change" 7 10 11 12 28 0 
No Response (blank) 6 2 5 46 

In Table 9, the numbers in the cells indicate the number of post-sentence word 

identification errors that involved incorrectly choosing each syntactic category. Blank 

cells indicate that there were no trials satisfying the following 3 criteria: 1) the trial was 

considered a post-sentence word identification error, 2) the speaker change actually 

occurred on the category specified in that column. 3) the kind of error response was of 

the type specified for that row. Note that no speaker changes actually occurred on 

auxiliaries, complementizers, conjunctions, determiners, infinitival "to", or pronouns. 
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Four generalizations account for 93% of the word identification errors. The first 

generalization is leftward mislocation. Mislocating the speaker change one word leftward 

accounts for 32.4% of word identification errors in the filler sentences, more than any 

other position. The second generalization is a response bias for verbs. Verbs were chosen 

in 60.4% of false positives (errors in which there was actually no speaker change), more 

than any other syntactic category. Incorrectly choosing a verb when there was a speaker 

change accounts for 21.5% of mislocations. An example of this kind of mislocation is 

choosing infuriated in (112) in which the speaker change actually occurred on deaf. 

(112) The police infuriated the deaf man when they handcuffed him. 

The response bias for verbs raises the question of whether verbs were the most frequently 

occurring words in the sentences. The answer is that they were not. Only 15% of all 

words in the sentences were verbs, while 31% were nouns. Nouns were chosen in only 

11.3% of false positives, far less often than the 60.4% for verbs. The third generalization 

is mislocation to auxiliaries. 19.8% of word identification errors involved choosing the 

following auxiliary (one rightward). An example of this kind of error is choosing have in 

(113), in which the speaker change was actually on crew. 

(113) Could the crew have known about the malfunctioning safety equipment? 

This high number of rightward mislocations to adjacent auxiliaries is puzzling, becausc 

the mislocation crosses a major phrasal boundary, the one between the subject and the 

predicate (from a noun or WH-word in the subject to the auxiliary). One explanation is 
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that, as often happens in English, auxiliaries are cliticized onto the subject noun phrase, 

as in Could the crew 've known...? In the stimuli, the auxiliary was not pronounced as a 

clitic hut rather as a separate word from the subject noun phrase. However, if the 

auxiliary were perceived as cliticized onto the preceding noun, the speaker change 

mislocations from the subject to an auxiliary would be considered within-word 

mislocations. The fourth generalization is mislocation from a preposition to its object 

noun phrase. This accounts for 12.1% of word identification errors. An example of this 

kind of mislocation is choosing club in (114), in which the speaker change was actually 

on the preposition at. 

(114) The woman bathed in the large pool at the health club. 

The explanation for the high number of errors involving mislocation from a preposition 

to its object noun phrase could be that the object noun phrase is the most salient word 

within the prepositional phrase. 

5.5.2 Speaker Change Mislocations for Reduced and Unreduced Relative Clause 

In the reduced and unreduced relative clause sentences in experiment 1, the position, 

relative to the speaker change, of incorrect word identification responses for each 

condition are shown in Table 10. 

Sentences 
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Table 10. The position of incorrect word identification responses relative to the correct 

speaker change word in reduced and unreduced relative clause sentences 

-6 -5 -4 -3 -2 -1 1 2 Stray Ambig 
The defendant who was examined by the 
lawyer turned out to be unreliable. 2 0 0 6 0 1 1 0 0 1 
The defendant examined by the lawyer 
turned out to be unreliable. 0 0 1 7 0 1 0 1 1 0 
The evidence that was examined by the 
lawyer turned out to be unreliable. 3 0 1 5 1 0 1 0 3 0 
The evidence examined by the lawyer turned 
out to be unreliable. 0 0 2 2 0 1 0 0 1 0 
total incorrect pggpQj::jggg 
unreduced relatives for each position 5 0 4 20 1 3 2 1 5 1 

In all of the sentences included in Table 10, the correct speaker change location is the 

noun, e.g. lawyer. The verb. e.g. examined, is in the -3 (three to the left) position. The 

majority of incorrect word identification responses in every condition are on this 

embedded verb. 

5.5.3 Speaker Change Mislocations in WH-gap Sentences 

Table 11 shows the position, relative to the speaker change, of incorrect responses on 

speaker change word identification in the 32 WH-gap sentences that were included with 

the reduced and unreduced relative clause sentences in experiment 1. 
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Table 11. Position of incorrect word identification responses relative to the correct 

speaker change word in WH-gap sentences 

-10 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 Stray Ambig 
Which man did the officer search _% in 
the alley behind the store last night? 1 0 0 1 1 8 3 1 4 0 0 0 6 1 
Which man did the officer search _ in the 
alley behind the store last night? 0 1 0 1 3 4 0 0 2 0 1 0 10 0 
Which man did the officer search the 
alley behind the store with _ last night? 0 0 0 2 0 3 8 3 4 0 2 0 9 2 
Which man did the officer search % the 
alley behind the store with _ last night? 0 0 0 2 0 2 20 15 13 1 3 4 28 12 
Total liicorrect responses on 
experimental trials for each position 1 1 0 6 4 17 31 19 23 1 6 4 53 15 

The speaker change always occurred on the first word of alley in the sentences in Table 

11. In the control (search in the alley) condition sentences (the first two rows), the 

position that "attracts" the most mislocation errors is three to the left (-3). This is the 

verb, e.g. search. In the filled gap (search the alley) condition sentences (the third and 

fourth rows), the position that attracts the most mislocation errors is two to the left (-2). 

This is again the verb search. The results again show that most word identilication errors 

are a result of incorrectly choosing the embedded verb preceding the actual speaker 

change. 

5.5.4 Discussion of Speaker Change Word Identification Errors 

In conclusion, the analyses of speaker change word identification errors show that verbs 

were incorrectly chosen more frequently than any other category. One way to interpret 

this result is that verbs are the most salient category in the post-sentence representation. 

This is consistent with many research findings that show the importance of verbs in 
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sentence comprehension. The experiments presented in this chapter and in chapters 4 and 

6 strongly suggest that verb telicity and obligatory transitivity information influences 

decisions made during sentence comprehension. Many other psycholinguistic 

experiments support the idea that information in the verb's lexical entry is used in 

comprehension (Boland, Tanenhaus, Garnsey, & Carlson, 1995; MacDonald, 1994; 

Carlson & Tanenhaus, 1988; Mauner. Tanenhaus, & Carlson, 1995; others). 

5.6 Conclusions Based on All Four Speaker Change Monitoring Experiments 

In this chapter, the strongest support for the ESP hypothesis comes from the speaker 

change detection error results in experiment 4. The results showed that RREs were 

significantly smaller for telic verbs than for atelic verbs. Another important result from 

this chapter comes from the analyses of speaker change word identification errors. These 

analyses showed that verbs attract more word identification errors than any other 

syntactic category. This result supports the idea that the verb is particularly salient in the 

post-sentence representation. 

Table 12 provides a summary of which dependent variables in which experiments 

support the telicity and transitivity predictions. 
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Table 12. Which experiments and which measures supported the predictions for telicity 

and for transitivity? 

RREs as predicted for 
% of detection 

errors 
detection 

reaction times 
word identification 

errors 
Experiment 

1 
telicity not coitected transitivity 

Experiment 
2 

telicity transitivity telicity 

Experiment 
3 

neither both po: JO fectao 

Experiment 
4 

telicity neither neither 

It is important to note that in Table 12, the only significant result is the telicity effect for 

the percentage of detection errors in experiment 4. It is not surprising that the differences 

between the verb types are not statistically significant in experiments 1 and 2, because 

there were very few optionally transitive verbs, since transitivity and telicity were not 

planned as experimental factors. Table 12 shows that numerically the results were as 

predicted for the percentage of detection errors, except for in experiment 3. Table 12 also 

shows that the transitivity results were rarely as predicted. 

The fact that the detection errors in three of the experiments support the telicity 

prediction is notable. Detection errors were the dependent variable that the speaker 

change monitoring paradigm was designed to collect (Townsend & Bever. 1991). Word 

identification errors and reaction times in this paradigm have not yet been shown to be 

reliable measures of on-line or off-line processing difficulty. The current experiments are 

the first time that these measures have been collected in the speaker change monitoring 

paradigm. 
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An interesting result from this chapter is that in experiment 4. the contrast 

between the reduced and unreduced conditions was significantly larger for the 

obligatorily transitive atelic condition and not for the other three verb types. This result is 

important because it shows that the difference between the telic and atelic conditions can 

be found within the obligatorily transitive condition. Since obligatorily transitive verbs 

require direct objects underlyingly and on the surface, we might expect that the telicity 

effect would only show up for optionally transitive verbs. However, if that were the case, 

then it would suggest that unaccusativity rather than telicity might the relevant factor. 

Thus, a significant difference in RREs between the telic and atelic obligatorily transitive 

verbs is a very important piece of data. It suggests that telicity information rather than 

unaccusativity information is used by the comprehension system. 

The fact that the results of this chapter arc so mixed was the reason that the word 

maze experiment in chapter 6 was run. The word maze experiment has the advantage of 

providing a measure of comprehension difficulty as each word is integrated into the 

sentence. The results of the word maze experiment turn out to suggest that the position of 

the speaker change in the experiments reported in this chapter is very likely the reason for 

the mixed results. 

Another possible reason that the results were mixed is that there were differences 

in the methods used in the four experiments. These differences include whether or not 

WH-gap sentences and question filler sentences were included in the same experiment 

with the reduced and unreduced relatives, the presence or absence of the experimenter 

during the experimental trials, the laboratory in which the experiments were run. the 
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order in which subparts of the instructions were given, whether a keyboard or mouse was 

used to collect responses, possibly which fingers and hands were used to press the 

response keys, and whether or not the participant was asked to write down the speaker 

change words. If the experiments had been better replications of each other, the results 

would probably have been more consistent. 
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CHAPTER 6. EFFECTS OF TELICITY AND TRANSITIVITY IN THE WORD MAZE 

EXPERIMENT 

6.1 Introduction 

This chapter reports the results of an experiment that tests the Event Structure Processing 

(ESP) hypothesis in a paradigm that provides a measurement of comprehension difficulty 

throughout the sentence. The ESP hypothesis, as introduced in Chapter 1, is that event 

structure information, such as inherent verb telicity, affects on-line sentence 

comprehension. The ESP hypothesis predicts that inherent verb telicity information 

should affect the comprehension of reduced relative clause sentences. As discussed in the 

previous chapters, reduced relative clause sentences like the one in (115)a can easily be 

interpreted as a simple main clause sentence like the one in (115)c until the 

disambiguating word were is encountered. 

(115) 

a. The agents watched at the entrance were dangerous. 

b. The agents who were watched at the entrance were dangerous. 

c. The agents watched at the entrance for the rebels. 
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This temporary ambiguity is the reason that reduced relative clause sentences have been 

studied extensively in the past thirty years, beginning with Bever 1970. The difference in 

processing difficulty between the reduced relative in (115)a and the unambiguous 

unreduced relative clause sentence in (115)b is known as the Reduced Relative Effect 

(RRE). Studies of the RRE can provide evidence on which factors affect the 

comprehension system's degree of commitment to the simple main clause interpretation 

of the sentence. 

In the experiment in this chapter and in chapters 4 and 5, the question is whether 

the factors of telicity and transitivity affect the RRE independently of each other. The 

ESP hypothesis predicts that RREs will be smaller in sentences with embedded telic 

verbs compared to those with embedded atelic verbs. This prediction was borne out in the 

early disambiguation (verb plus by) region in the analyses of prior self-paced reading 

experiments (Clarke. Townsend, & Sever, 2000; McRae, Spivey-Knowlton. & 

Tanenhaus, 1998; Tabossi, Spivey-Knowlton, McRae, & Tanenhaus, 1994) presented in 

chapter 4. Since those studies were not designed to test the hypothesis, they included an 

unequal number of items in each of the four verb types. This imbalance made it difficult 

to determine whether verb telicity and verb transitivity had a statistically significant 

effect on reading times. The ESP hypothesis was further tested in the speaker change 

monitoring experiment presented in chapter 5. This experiment did include an equal 

number of items in each of the four verb types, and it did reveal a statistically significant 

effect of telicity on speaker change detection errors. However, the speaker change 

experiment had the limitation that the earliest possible probe point within the 
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disambiguating region was the noun in the M-phrase. This position showed the smallest 

effects of tclicity and transitivity on the reduced relative effect (RRE) in the self-paced 

reading analyses in chapter 4. In those analyses, the telicity and transitivity effects were 

much larger on the embedded verb and the preposition by and also on the main verb. The 

word maze paradigm (Freedman & Forster, 1985) provides a measure of processing 

difficulty not only on these two critical regions, but also on each of the other words in the 

sentence. It is for this reason that the word maze paradigm was chosen to further test the 

ESP hypothesis. 

6.2 Methods 

6.2.1 Participants 

The participants were 56 monolingual speakers of English. All of the participants were 

students in introductory psychology courses at the University of Arizona. For their 

participation, they received credit in their course. Fifty-four of the participants were right-

handed, and two of the participants were left-handed. 

6.2.2 Materials 

The experimental materials were 24 sets of 8 sentences such as those in (111). 
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(116) 

a. Reduced, Obligatorily Transitive, Ate lie: The actress described by the writer 

left in a hurry. 

b. Unreduced, Obligatorily Transitive, Atelic: The actress that was described by 

the writer left in a hurry. 

c. Reduced, Obligatorily Transitive, Telic: The actress spotted by the writer left 

in a hurry. 

d. Unreduced, Obligatorily Transitive. Telic: The actress that was spotted by the 

writer left in a hurry. 

e. Reduced, Optionally Transitive. Atelic: The actress sketched by the writer left 

in a hurry. 

f. Unreduced, Optionally Transitive. Atelic: The actress that was sketched by the 

writer left in a hurry. 

g. Reduced, Optionally Transitive, Telic: The actress awakened by the writer left 

in a hurry. 



173 

h. Unreduced, Optionally Transitive, Telic: The actress that was awakened by the 

writer left in a hurry. 

The experimental material sentences are almost identical to the materials used in speaker 

change monitoring experiment in chapter 5. However, a few of the verbs were changed, 

in order to make the exact event structures of the verbs in each of the four verb types 

more uniform. In this experiment, all of the potentially intransitive telic verbs arc 

unaccusative, and all of the potentially intransitive atelic verbs are object drop verbs. The 

complete set of material sentences for the word maze experiment is given in Appendix 7. 

The verbs were controlled for lexical frequency using the Kucera Francis 

database. An ANOVA on verb frequency counts showed no significant difference in the 

lexical frequencies between the verbs in the four different verb type categories. 

6.2.3 Procedure 

In the word maze paradigm (Freedman & Forster, 1985), participants navigate through a 

series of word pairs, choosing the word that can be a grammatical continuation at each 

step. Successful completion of a trial requires the participant to process the sentence 

incrementally, parsing all of the previously presented words in order to make each 

choice. The experimenter read the instructions in (117) to each participant as they looked 

at the example in Figure 16. 

(117) Instructions: The Word Maze Game. In this experiment, you must follow a 

sentence through a "maze". The sentences will he presented on a computer. You 

will see two words at a time, and one of the words will be the correct word that 
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continues the sentence. You can only reach the end of the sentence by selecting 

the correct word at each step. For example, you will see something like this 

(sic.,Figure 16). The correct selections would be "The rain fell silently." At each 

step make your selection by pressing one of two buttons. Press the button on the 

left to select the word on the left. Press the button on the right if you want to 

select the word on the right. You will begin each new sentence by pressing the red 

button. Try not to make mistakes, but also try to resporid as quickly as possible. If 

you do make an error, the computer will say so, and will stop the sentence at that 

point. You will be asked to go on to the next sentence. Press the red button to 

continue. If you make it to the end of the sentence, the computer will tell you that 

you were correct. Press the red button to begin the next sentence. You will be 

given ten practice sentences so that you can get used to the procedure. A message 

will let you know when the real experiment begins. 

Figure 16. Example screens and responses from the word maze 

The Wort Maze Paradigm 

Comet 

LEFT 

LEFT 

EIGHT 

EIGHT 

Coimpmtar Scipeem 

The 

rain 

tkem m 

clock silantly 

Participants sit in front of a computer screen and use a game pad to hit the left (left word 

choice), right (right word choice), and red (start next trial) buttons. The left button is most 
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easily pressed using the index finger on the left hand, and the right button is most easily 

pressed using the index finger on the right hand. The red button is most easily pressing 

using the right-hand thumb. Participants were instructed to use these fingers on the game 

pad. 

The experimental software, DMDX, collects reaction times and errors for each 

choice in the sentence. As mentioned above, the dependent variable of interest is the 

reduced relative effect (RRE), measured as the reaction time difference between the 

reduced and unreduced conditions at each position in the sentence. 

In each run of the experiment, the participant was presented with 24 experimental 

sentences. Each participant was presented with three sentences in each of the eight 

experimental conditions. The eight experimental conditions result from fully crossing 

three bi-level factors: reduction (reduced relative versus unreduced relative), telicity (telic 

versus atelic), and transitivity (obligatorily transitive versus optionally transitive). The 

experimental sentences were interspersed between 48 distracter items, which were 

sentences of varying lengths and structures. The participants were not asked to answer 

comprehension questions or paraphrase the sentences. Such checks for comprehension 

were considered unnecessary, because successfully navigating through the word maze 

requires the participant to comprehend the sentence. 

Construction of the maze task stimuli required the use of non-continuation words, 

which served as the incorrect choices at each point in the sentences. For example, were, 

them, and clock are the non-continuation words in Figure 16. The non-continuation words 
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were incorrect choices because they resulted in an ungrammatical sentence fragment, not 

just an implausible sentence fragment. 

6.2.4 Predictions 

The prediction is that RREs will be smaller in sentences with embedded telic verbs than 

in those with embedded atelic verbs. In keeping with MacDonald's (1994) results, the 

transitivity prediction is that .sentences with obligatorily transitive verbs will have smaller 

RREs than those with optionally transitive verbs, at least on the main verb region of the 

sentence. 

6.3 Results 

Table 13 shows the mean reaction times for each verb type in each sentence region for 

the rcduced and unreduced conditions as well as the RRE. The table shows that on the by 

and the regions, the RREs in the atelic conditions are larger than those in the telic 

conditions. The table also shows that on the the, noun, main verb, and next word regions. 

RREs in the optionally transitive conditions are larger than those in the obligatorily 

transitive conditions. Another striking result is that RREs are much larger on the word by 

than on any other region, except for in the optionally transitive telic condition. 
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Table 13. Mean reaction times for each verb type in each sentence region in the word 

maze task 

embedded 
Sentence Reaion 

main next 
Transitivity Telicity Example Reduction verb by the noun verb word 

The N 

Atelic 
carried by Red. 1275 1197 796 978 1188 959 Atelic 

the N 
mainV... 

Unred. 1358 855 743 1005 1164 964 

Obliaatorilv 

the N 
mainV... RRE -83 342 53 -27 24 -5 

T ransitive The N 

Telic 
accused by 

the N 
mainV... 

Red. 1215 1161 748 1061 1126 902 
accused by 

the N 
mainV... 

Unred. 1160 834 729 1043 1132 888 

accused by 
the N 

mainV... 
RRE 56 327 19 18 -6 14 

The N 

Atelic 
lectured by 

the N 
mainV... 

Red. 1225 1138 803 1047 1235 967 

Ootionallv 

lectured by 
the N 

mainV... 
Unred. 1281 791 720 959 1191 925 

Ootionallv 

lectured by 
the N 

mainV... 
RRE -56 347 83 88 44 41 

T ransitive The N 

Telic 
tripped by Red. 1254 1027 814 1223 1395 1061 Telic 

the N Unred. 1345 862 748 1051 1161 968 
mainV... RRE -91 165 66 172 233 93 

Figure 17 shows the mean RREs for the two atelic conditions minus the RREs for the two 

telic conditions and the RREs for the two obligatorily transitive conditions minus the two 

optionally transitive conditions. Thus, positive bars indicate that the telicity or transitivity 

effect was in the predicted direction; negative bars indicate that the effect was opposite of 

the predicted direction. The y axis represents the sentence regions; each region is 
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composed of one and only one word. The stars indicate on which regions the telicity 

effect or the transitivity effect is statistically significant."'' 

Figure 17. Telicity and transitivity effects on the RRE in the word maze task 

150 

g -50 

noun verb'ed by the noun mainV nextWord 

i Ate lie minus Telic • Optionally Transitive minus Obligatorily Transitive 

The analysis of variance results are presented in Table 14. Telicity has a significant effect 

on the RRE in the predicted direction at the early disambiguation point, on the word by. 

One star indicates that the effect is significant; in other words, the p value is greater than .01 but less than 
.05. Two stars indicates that the effect is highly significant, meaning that the p value is less than .01. 
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Table 14. ANOVA results on RREs in word maze with 56 subjects and 24 items 

Sentence Region 
embedded 

verb by the noun main verb next word 
Factorfs) F P F P F P F P F P F P 

Telicity 1.9 n.s. 4.9 < .05 < 1 n.s. 3.3 0.08 2.9 0.1 < 1 n.s. 
T ransitivity 3,5 0.07 4.4 < .05 2.4 n.s. 19.5 < .01 9.2 < .01 4 0.05 

Telicity X T ransitivity 4.1 <.05 4.6 < .05 < 1 n.s. < 1 n.s. 5.8 <.05 < 1 n.s. 

Transitivity also has a significant effect on the RRE in this region, but it is the opposite 

direction of the prediction. Transitivity has a highly significant effect on the RRE in the 

predicted direction on the noun in the M-phrase and on the main verb. The interaction 

between telicity and transitivity has significant effect on the RRE on the by region and on 

the main verb. There is very high negative correlation of -.98 between the effects of 

telicity and transitivity throughout the critical regions {by through the "next word" region, 

which is one word following the main verb). 

6.4 Discussion 

The results show a significant main effect of telicity on the RRE in the predicted 

direction on the early disambiguation region (the word by). This finding clearly supports 

the Event Structure Processing hypothesis. As the hypothesis predicts, RREs are 

significantly smaller when the embedded verb is telic compared to when it is atelic. 

The results also show a significant main effect of transitivity on the RRE. On the 

noun in the /?y-phrase and on main verb, the transitivity effect is significant in the 

predicted direction. That is, RREs are significantly smaller when the embedded verb is 
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obligatorily transitive compared to when it is optionally transitive. Pritchett (1992) 

predicted this result, and Mac Donald's (1994) experiment 1A found essentially the same 

result in a self-paced reading moving window experiment. One difference between 

MacDonald's study and the current study is that her reduced relative clause sentences did 

not include /n'-phrases. Rather they included adverbial phrases, such as just after dawn. 

On the early disambiguation {by) region, the transitivity effect was significant in 

the opposite of the predicted direction. MacDonald's Experiment lA found that the same 

pattern of results was significant in the early region, which in her experiment included 

more words: e.g., "verberf just after dawn". This result seems intuitive: the obligatorily 

transitive reduced relative condition causes much processing difficulty, because the 

presence of the /?y-phrase (or the adverbial just after dawn in MacDonald's experiment) 

signals the processor that the required direct object is absent from the surface direct 

object position. In contrast, in the optionally transitive condition, there is no symptom of 

anything unusual until the main verb: consider the optionally transitive condition 

sentences in (118)a, (118)b, and (118)c up until the main verb disambiguation point 

(indicated by the pipe 

(118) 

a. The ruthless dictator fought just after dawn | was hated throughout the 

country. 

b. The actress sketched by the writer | left in a hurry. 



c. The actress awakened by the writer | left in a hurry. 

There are a number of reasons to believe that the processing of reduced relative 

clause sentences is influenced by the presence and type of material in between the 

embedded verb and the main verb. Processing differences between MacDonald's (118)a 

and my (118)b and (118)c are a perfect example: Mac Don aid found that sentences like 

(118)a had negative RREs in the ambiguous 'fought just after dawn" region, meaning 

that the unambiguous unreduced relative clause sentence was more difficult than the 

reduced relative clause condition. As shown in Table 13, the optionally transitive 

conditions in the word maze, exemplified by (118)b and (118)c did have smaller RREs 

on average than the obligatorily transitive conditions, but the RREs were all over 150 

milliseconds. This difference between MacDonald's results and the results reported here 

is probably due to whether or not the prepositional phrase was a fey-phrase; (118)a seems 

much more natural as a simple declarative sentence up to the disambiguating main verb 

than either (118)b or (118)c. Two other self-paced reading experiments provide more 

solid evidence that the type of prepositional phrase affects the processing of reduced 

relatives. Clarke, Townsend, and Bever 2000 found a significant RRE in sentences with a 

07 
non-/7\' prepositional phrase (like in the park) but not in sentences with fey-phrases" . 

Seegmiller. Ingraffea, and Townsend 2003 reported results showing no significant effect 

of inherent verb telicity on the RRE in the early ambiguous region. This telicity effect 

was found in the same region in the self-paced reading experiments reported in chapter 4 
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of this dissertation . The main difference between Seegmiller et al.'s self-paced reading 

study and the experiments analyzed in chapter 4 is that Seegmiller et al. used non-M' 

prepositional phrases. 

Table 13 and Table 14 reveal an interesting unpredicted result on the by region: 

there is a significant interaction between telicity and transitivity. The RRE is significantly 

smaller in the optionally transitive telic condition than in the other three verb types, p < 

.05. This result is interesting becausc the embedded verbs in the optionally transitive telic 

condition are unaccusative verbs. The result raises the question of whether unaccusativity 

or telicity is the relevant factor in reducing the RRE. In chapter 2,1 presented linguistic 

evidence showing that all telic intransitive verbs are unaccusative and concluded that 

unaccusativity is inextricably connected to event structure (Arad. 1998). Thus, even if 

unaccusativity were the relevant factor in reducing the RRE, the result would still be 

consistent with the Event Structure Processing hypothesis, since unaccusatives have 

different event structures than unergatives. However, the specific prediction that is the 

focus of this dissertation is whether telicity affects comprehension. There are at least two 

pieces of evidence in this dissertation that suggest that telicity rather than unaccusativity 

is the relevant factor. The first piece of evidence is that in addition to the significant 

interaction, the main effect of telicity is also statistically significant in the by region in the 

word maze. The second piece of evidence is that the speaker change monitoring results 

presented in chapter 5 show that reduced relatives with obligatorily transitive telic verbs 

In Clarke et al.'s (2000) experiment, the effect of by versus non-dv interacted with the semantic 
plausibility of the initial noun phrase as a good agent or good patient of the embedded verb. 



have significantly smaller RREs (measured as the percentage of speaker change detection 

errors) than those with obligatorily transitive atelic verbs on the noun in the foj-phrase. In 

that experiment, RREs in the optionally transitive telic condition were numerically 

smaller than those in the optionally transitive atelic condition, but the difference was not 

statistically significant. 

In the word maze experiment reported here, the significant interaction between 

telicity and transitivity in the main verb condition is most likely a consequence of the 

interaction on the earlier by region; if the disambiguation occurs on the early region, then 

there will be less processing difficulty on the main verb region; if no disambiguation 

occurs on the early region, then the disambiguation occurs on the main verb and thus 

there is a lot of processing difficulty on that region. 

The negative correlation between the telicity and transitivity effects throughout 

the word maze sentence regions depends on the subtraction of the telicity and transitivity 

conditions. In other words, in order for there to be a negative correlation, the telicity 

effect must be computed as the atelic condition minus the telic condition, and the 

transitivity effect must be computed as the optionally transitive condition minus the 

obligatorily transitive condition. The subtractions are done in this way, because of a 

similarity between the telic verb condition and the obligatorily transitive verb condition: 

both require an object. The difference between them is that telicity involves requiring an 

underlying direct object (internal argument), while obligatory transitivity involves 

The analyses of self-paced reading experiments reported in chapter 4 are also reported in O'Bryan, Folli. 
Harley, Clarke, McRae, Town send, and Sever (2003). 
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requiring a surface direct object. Thus, the negative correlation in the early 

disambiguation region can be understood as follows; in the reduced relative clause 

sentence, integration of the preposition by is facilitated by the verb's requiring an 

underlying direct object, and it is inhibited by the verb's requiring a surface direct object. 

The negative correlation in the later sentence regions may be a result of whether or not 

disambiguation has occurred: if disambiguation occurs early, then processing will be easy 

later in the sentence. 

The negative correlation between the telicity and transitivity effects is an 

important piece of evidence bearing on the question of whether event structure 

information is derived from argument structure information, or the reverse. If these two 

kinds of information were derived from each other, it would be based on information 

about whether or not an internal argument or direct object is required. Telicity. then, 

should have effects that are very similar to the effects of obligatory transitivity. The telic 

condition would look like the obligatory transitive condition in each sentence region, and 

the atelic condition would look like the optionally transitive condition. The negative 

correlation shows that the effect of telicity in each sentence region is very different and 

essentially opposite of the effect of obligatory transitivity. Thus, the negative correlation 

strongly suggests that event structure information is not derived from argument structure 

information, and that the reverse is not true either. 

In summary, the results of the word maze experiment support the Event Structure 

Processing hypothesis, since telicity has statistically significant effects on comprehension 

that are independent of the transitivity effects. The results further show that transitivity 
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has significant effects that are independent of telicity. These results, in combination with 

the negative correlation between the effects in each sentence region, support the 

conclusion that inherent verb telicity and verb transitivity are both used during 

comprehension independently of each other. 
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CHAPTER 7. EVENT STRUCTURE IN LANGUAGE COMPREHENSION MODELS 

7.1 Introduction 

This chapter discusses various models of language comprehension in relation to telicity, 

event structure, and the experimental data presented in this dissertation. Section 7.2 

reviews several existing models of language comprehension and addresses the following 

questions about each one: How does the model account for the reduced relative effect 

(RRE)? Could telicity fit into the model? Could telicity reducc the RRE in the model? 

The comprehension models that I will cover include Frazier's (1979) garden path model, 

construal (Frazier & Clifton, 1996), Townsend and Bever's (2001) Late Assignment of 

Syntax Theory (LAST), Phillips' (1996; Schneider, 1999) incremental grammatical 

search model, Pritchett's (1992) theta assignment model, Stevenson's (1994; Stevenson 

& Merlo, 1997) competitive attachment model, constraint-based models (MacDonald, 

Pearlmutter, & Seidenberg, 1994; Tmeswell & Tanenhaus, 1994; McRae, Spivey-

Knowlton, & Tanenhaus, 1998), and Jackendoff's (2002) parallel competence 

architecture. 

Additionally this chapter reviews some recent hypotheses (as opposed to whole 

models) that are relevant to the experimental data in this dissertation and to the Event 

Structure Processing (ESP) hypothesis generally. These hypotheses are proposed by Sanz 

(2000), Friedmann. Taranto, Shapiro, and Swinney (2003), McKoon and Ratcliff (2003), 

and Seegmiller, Ingraffea. and Townsend (2003). The discussion of each of these 
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hypotheses includes recent experimental results that are also relevant to the evaluation of 

the ESP hypothesis. 

The last section of this chapter discusses which models and hypotheses can 

account for the major finding of the experiments in chapters 4, 5, and 6: the finding that 

the RRE is smaller in reduced relatives with telic verbs than in those with atelic verbs. 

The chapter concludes with a brief list of specific processing mechanisms that account 

for the data. 

7.2 How Telicity Could Reduce the RRE in Existing Processing Models 

7.2.1 The Garden Path Model 

7.2.1.1 Basics of the garden path model 

In the original garden path model (Frazier. 1979), each word in a sentence is accessed in 

the lexicon and assigned a syntactic category label. The parser then uses two structure 

building principles to assign structure to the string of syntactic categories. The principles 

arc 1) Minimal Attachment and 2) Late Closure. The Minimal Attachment principle is 

defined in (119). and the Late Closure principle is defined in (120) (direcl quotes from 

Frazier. 1987). 

(119) "Minimal Attachment: Do not postulate any potentially unnecessary nodes. " 
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(120) "Late closure: If grammatically permissible, attach new items into the clause or 

phrase currently being processed (i.e. the phrase or clause postulated most 

recently)." 

The garden path model is a two-stage model, because the first stage of processing 

involves only parsing guided only by syntactic category information and these two 

structure building principles. The processor does not use semantics, real world 

knowledge, or any other lexical and contextual information until the later second stage. 

7.2.1.2 How the garden path model accounts for the RRE 

In the garden path model, Bever's (1970) classic sentence in (121) would be seen by the 

parser as the following string of categories: [DET N V P DET N V]. 

( 1 2 1 )  T h e  h o r s e  r a c e d  past the barn fell. 

The Minimal Attachment principle predicts that in (121), the horse raced would be 

parsed as a subject noun phrase followed by a main clause verb, because of course, 

predicting a reduced relative clause structure would involve positing potentially 

unnecessary nodes. The Late Closure principle then predicts that past the barn is attached 

into the phrase currently being processed (the verb phrase). There is no possible way to 

90 
attach the main verb fell to the structure already built up to that point. Thus, fell signals 

^ Heidi Harley (personal communication) pointed out to me that there is a way to integrate the main verb 
into the structure in the garden path model. Since the model parses based only on syntactic category labels, 
the verb could be parsed as a modifier of the preceding noun, as in The horse raced past the barn painted 
red. This would not work with fell, because the past participle of fell is fallen; however, the original garden 
path model might not be sensitive to such information. 
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the parser that it has been led "up the garden path" and then triggers reanalysis, which is 

associated with processing difficulty. This processing difficulty occurs in the reduced 

relative but not in the corresponding unambiguous unreduced relative clause sentence. 

7.2.1.3 How telicity could fit into the garden path model 

In the garden path model, telicity could only be used in the second stage of processing, 

since it is semantic information. Even if telicity is seen as a syntactic feature stored in the 

lexicon, it still would not be used in the first stage of parsing. The first stage of parsing 

builds structures using only syntactic category labels (such as Noun, Verb, Adjective, 

Adverb, and Preposition) and phrase structure rules (such as Verb Phrase -> Verb Noun 

Phrase). The role of telicity would be in the second semantic integration stage of parsing, 

along with real world knowledge, other semantic information, subcategorization 

information, and any other lexically specified information. 

7.2.2 Construal 

7.2.2.1 The basics of construal 

In 1996, Frazier and Clifton proposed a revised version of the garden path model called 

construal, in order to account for new evidence. Construal differs from the classic garden 

path model in that it differentiates "primary phrases" from "non-primary phrases'". 

Formally, primary phrases include "the subject and main predicate of any (+ or -) finite 

clause and the complemenls and obligatory constituents of primary phrases" (Frazier & 

Clifton, 1997). Primary phrases are essentially the same as arguments, and non-primary 
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phrases are essentially the same as adjuncts. Arguments have an obligatory role in the 

predicate, and adjuncts do not. For example, in (122), on the table is a primary phrase. 

This is clear because put subcategorizes for a direct object noun phrase and a 

goal/location prepositional phrase. 

(122) Morpheus put the pills on the table. 

In (123), on the table is a non-primary phrase. This is clear because touched 

subcatcgorizes for a direct object noun phrase, the pills, but it does not have a 

subcategorization frame including a direct object noun phrase and a prepositional phrase 

(in which both are primary phrases). 

(123 ) Morpheus touched the pills on the table. 

Under the construal hypothesis, primary phrases are parsed in the same way that 

they were in the garden path model. Non-primary phrases, however, are "associated" 

(rather than attached) into the current thematic processing domain, which is defined as 

"the extended projection of the last actual theta-assigner" (Frazier & Clifton, 1997). If a 

non-primary phrase "associates" to a theta-assigning phrase, it means that the non-

primary phrase ultimately must attach within that theta-assigning phrase. If the 

association must be revised as outside of the theta-assigning phrase, processing difficulty 

will result. 
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7.2.2.2 How constraal accounts for the RRE 

Construal accounts for the RRE in the same way that the garden path model did. This is 

because the main clause versus reduced relative ambiguity is considered a structural 

attachment ambiguity rather than an association ambiguity. The reason that it is 

considered a structural attachment ambiguity is because a subject is a primary relation of 

the verb. 

7.2.2.3 How telicity could fit into the construal model 

One question raised by construal theory is, how does the processor detennine whether a 

phrase is primary or non-primary? One possible answer to this question is lexically-

specified argument structure. This is shown by the sentences in (122) and (123) above. 

The reason that on the table is a primary phrase in (122) and a non-primary phrase in 

(123) is because the lexical entries of put and touched differ in their argument structure 

information. 

Event structure is also necessary for determining whether a phrase is primary. 

Consider the sentence in (124). Under construal theory, how does the processor 

determine whether onto the stage is a primary or non-primary phrase? 

(124) Morpheus danced Naiobe onto the stage. 

Manner of motion verbs such as danced arc always ate lie when used intransitively. When 

these verbs occur with a direct object noun phrase, they require a goal prepositional 
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phrase or other result phrase in order to be grammatical.^^ The ungrammaticality of (125) 

demonstrates that the goal phrase is obligatory; hence, it must be a primary phrase. 

(125) *Morpheus danced Naiohe. 

The only other way that an obligatory goal phrase could be distinguished from a locative 

non-primary prepositional phrase is by the particular preposition that is used. For 

example, into is always used in a goal phrase, while in is usually used in a locative 

phrase. Some prepositions can be used in either type of phrase, such as under, as shown 

in (126) and (127). 

(126) Morpheus kissed Naiohe under the archway. 

(127) Morpheus danced Naiohe under the archway. 

In (127), under the archway is a goal phrase, which is a primary phrase in construal 

theory. In (126), under the archway is a locative prepositional phrase, a non-primary 

phi-ase. 

In summary, some prepositional phrases are primary and some arc not, as Frazier 

and Clifton assert. Verb event structure information is necessary for determining whether 

or not a goal phrase is required. This means that event structure information is necessary 

in the construal model in order to determine whether a phrase is primary or non-primary. 

^ An example of a result phrase used with a manner of motion verb would be Naiobe danced herself tired. 
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7.2.2.4 Could lelicity reduce the RRE under the construal model? 

It seems that telicity should not be able to reduce the RRE under the construal model, 

since the initial noun phrase is considered a primary phrase and thus is parsed using the 

structural attachment principles introduced in the original garden path model (Frazier, 

1979). In normal comprehension, the RRE is a robust early effect. Teliciiy could not 

influence parsing until the second semantic integration stage, and that is too late to 

influence the RRE. 

7.2.3 Late Assignment of Syntax Theory (LAST) 

7.2.3.1 The basics of LAST 

Townsend and Bever's (2001) LAST model is a three-step "analysis by synthesis" model 

of sentence comprehension. The first step (the "analysis" step) has been labeled "pseudo-

syntax". In this step, "quick and dirty" strategies which are based on statistical properties 

of the surface form of the utterance yield an initial meaning. The second step (the 

"synthesis" step) is a grammatical derivation. The third step is a comparison between the 

phonological output of the grammatical derivation and the initial input, the surface form 

of the utterance. 

7.2.3.2 How LAST accounts for the RRE 

In the LAST model, an important pseudo-syntactic strategy is to identify canonical 

sentence templates and to assign a likely conceptual structure to the sentence based on 

them. One of these canonical sentence templates is the NV'(N) pattern discussed by Bever 
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(1970) and Fodor. Bever. and Garrett (1974). As Bever (1970) points out, the NV(N) 

pattern most frequently corresponds to a main clause and to the semantic roles actor 

action object. Thus, the strategy of assigning an NV(N) sequence the semantic roles actor 

action object will be successful most but not all of the time. 

A reduced relative clause sentence, such as Bever's classic example in (128), 

begins with the sequence NV(N) (specifically NP V). 

(128) The horse raced past the barn fell. 

Thus, the NV(N) pseudo-syntactic strategy would identify it as a main clause and as 

having the semantic roles actor action (essentially agent action). The modifier past the 

barn allows this preliminary analysis to persist. Then the verb fell cannot be integrated 

into the structure being built, and a great deal of processing difficulty occurs. This is the 

RRE. Consider how little processing difficulty occurs in understanding (129). 

(129) The horse that was raced past the barn fell. 

In (128), the disambiguating word, such as fell, triggers not only processing difficulty but 

also reanalysis of the prior material held in short term memory. Usually, this reanalysis 

results in a new successful analysis of the sentence. In the case of (128), many English 

speakers are unable to successfully reanalyze the sentence in spite of the fact that it 

appears to be grammatical. 

In the account of the RRE that I just described, the processing difficulty results 

from integrating the verb fell. An important question is, at what stage in the model does 
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this failure to integrate become apparent? Is it that there are no pseudo-syntactic 

strategies that can integrate another verb following an NV(N)(modifier) sequence? Or is 

the failure in step 2 of the model, the full syntactic analysis? This question is complicated 

by the possibility that the entire sentence may not be processed at once. A number of 

experiments suggest that a sentence may be processed one clause (Fodor and Bever, 

1965; Bever, Lackner. and Kirk, 1969) or one proposition (Carroll and Tanenhaus 1975) 

at a time. Fell cannot fit into the same clause or proposition as the previous material 

following any canonical sentence pattern. 

In O'Bryan (2001), 1 propose a detailed account of how the pseudo-syntactic step 

in LAST could yield the input for the second step, the grammatical derivation. If the 

grammatical derivation is done in the framework of the Minimalist Program (Chomsky, 

1995), the pseudo-syntax would yield the numeration. The nurneration is the list of 

lexical items and syntaclic features that a Minimalist derivation begins with. The lexical 

items and syntactic features would be selected by pseudo-syntactic strategies such as the 

following (this list is not intended to be exhaustive); 

(130) Word recognition: The surface input (the short term memory representation of the 

utterance) is broken down into words that match up with entries in the lexicon. 

(131) Phrase segregation; The surfacc input is broken down into phrases, especially by 

the identification of function words that typically occur at the edge of a phrase. 

For example. Determiner phrases (DPs) or Noun Phrases (NPs) may be identified 
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by an initial" determiner, such as the. Prepositional Phrases (PPs) may be 

identified by an initial preposition, such as/or or of. 

(132) Assigning a configurational syntactic structure and a likely conceptual 

interpretation: A preliminary guess about argument structure and thematic roles is 

made by identifying canonical sentence patterns. For example, the sequence NP 

Verb NP most often corresponds to the semantic roles "agent action patient"'. 

All of the lexical items and most of the syntactic features in a sentence like The horse 

raced past the ham fell can be selected for the numeration following the word 

recognition strategy, which involves lexical access. However, the crucial features 

[+nominative] and [+accusativej require the use of other strategies, such as the 

identification of canonical sentence patterns, such as NV(N). This is because both horse 

and barn can be either nominative or accusative, depending on whether they are used in 

subject or object position. The NV(N) pattern will select [+nominative] for the first N 

horse. The barn may lead to the selection of [+accusative], because the phrase 

segregation strategy recognizes that prepositions such as past occur at the left edge of 

prepositional, phrases. On the other hand, it is quite possible that the bam will activate 

1+noniinative] because the barn fell matches the NV(N) pattern. One argument that 

supports the claim that the barn fell is identified as an NVfN) is that (133) seems to be 

easier than (128). 

Determiners and prepositions typically begin Determiner Phrases and Prepositional Phrases in English. 
Of course, in other languages, the statistical patterns and hence the pseudo-syntactic strategies may differ. 
For example, in a language with postpositions, a Postpositional Phrase will be identified by the postposition 
at its right edge. 
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(133) The horse raced past him fell. 

The pronoun him is lexically specified for [+accusative], mismatching the pattern 

N[+nominativeJV(N[+accusative]). On this feature based account, the reduced relative 

leads to processing difficulty because the Minimalist derivation crashes. The crash occurs 

because the features that the pseudo-syntactic strategies select to go into the numeration 

cannot combine in a grammatical derivation. The derivation could only occur 

successfully if the correct syntactic features for the unpronounced that was and the 

passive (past participle) form of raced were selected. Thus, the derivation crashes 

because nothing on the surface suggests that these features should be selected. 

7.2.3.3 How telicity could reduce the RRE in LAST 

Since inherent telicity information is stored in the verb lexical entry, it will he accessed 

during the initial pseudo-syntax step in the LAST model. In an account like the 

Minimalist one that 1 discussed above, telicity would be a syntactic feature. The idea that 

telicity could be present in a processing model as a syntactic feature has been discussed 

previously by Sanz (1996, 2000) and by Bever and Sanz (1997). As a syntactic feature, 

telicity would also play a role in the grammatical derivation in the second step of the 

model; the telicity feature would need to be checked so that the derivation will not crash. 

The comprehension data in chapters 4, 5, and 6 suggests that telicity has early effects, 

suggesting that telicity should have consequences in step 1 and not just step 2. Telicity 

would be involved in this first step of the model if it were part of a pseudo-syntactic 

strategy. Pseudo-syntactic strategies are based on generalizations; the strategy must work 
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the majority of the time. One possible pseudo-syntactic strategy would be to assign a 

theme role to an initial noun phrase if it is followed by a verb that is marked as inherently 

telic in the lexicon. In order to determine whether such a strategy could exist, it will be 

necessary to determine from analyses of corpora whether the subject position of a telic 

verb most often has the semantic role of theme. Another possible pseudo-syntactic 

strategy is the following; a telic verb followed by the preposition by has a reduced 

relative clause structure. Again, analyses of corpora are required in order to find out 

whether telic verbs followed by by most often turn out to have a reduced relative clause 

structure. 

7.2.4 Phillips' Incremental Grammatical Search Model 

7.2.4.1 The basics of Phillips" (1996) model 

Phillips' (1996) incremental grammatical search model is another type of analysis-by-

synthesis model. One of the ways in which it differs from Townsend and Bever's (2001) 

model is that the analysis and synthesis process repeats for each new word that is 

integrated into the sentence; this property is what makes it incremental. As each new 

word is encountered, the grammar attempts to generate a sentence that matches the input 

phonetically. Phillips hypothesizes that the grammar and the parser are the same. He 

argues that the parser builds sentence structures from left to right and that constituents in 

the structure may be temporary. The grammar/parser includes linguistic universals, 

language-specific information, the lexicon, structure building procedures, and economy 

conditions. The grammatical derivation is driven by the condition "Merge Right", which 
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merges new material at the right edge of the structure being built. Ambiguity resolution is 

dealt with by the economy condition "Branch Right", defined in (134). 

(134) Branch Right (quoted directly from Phillips 1996:29) 

a. "Metric; select the attachment that uses the shortest path(s) from the last item 

in the input to the current input item. 

b. Reference set: all attachments of a new item that are compatible with a given 

interpretation" 

The reason that the shortest path metric is equivalent to the branch right strategy is that a 

right branching structure such as the one on the left in (135) has a shorter path between X 

and Y than a left branching structure, such as the one on the right. 

(135) 

\ / \ 

Y X 

7.2.4.2 How Phillips' model accounts for the RRE 

In Phillips" (1996) model, comprehension difficulty is associated with reduced relative 

clause sentences because the simple main clause structure is preferred by the economy 
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conditions associated with Branch Right. The shortest path metric favors the simple main 

clause structure, such as the one on the left in (136) over the reduced relative structure on 

the right. 

(136) 

IP 
--X. 

DP r 

D NP I 
The horse 

VP 

V 
raced 

[wh-op] 

C 
(ftef/nulf) 

DP 
% 

r 

I 
(was) 

VP 

V 
raced 

The path between horse and raced is clearly shorter in the main clause structure. 

7.2.4.3 How telicity could fit into Phillips' model 

Telicity information should have effects in Phillips' model wherever it has obligatory 

syntactic effects. The reason that this should be the case is that linguistic evidence, such 

as the data reviewed in chapter 2 of this dissertation, suggests that telicity is stored in a 

verb's Icxical entry. Phillips (1996) assumes that the lexicon is part of the grammar, 

along with linguistic universals, language-specific information, structure building 



procedures, and economy conditions. Phillips also assumes that the grammar and the 

parser are the same, so telicity information in verb lexical entries should be available to 

the parser. 

7.2.4.4 Why obligatory transitivity would reduce the RRE in Phillips' model 

PhilHps (1996: 140) notes that obligatory transitivity seems to affect the RRE, as 

predicted by Gibson (1991) and Pritchett (1988. 1992). Phillips claims that in his model, 

obligatorily transitive verbs should be disambiguated earlier than optionally transitive 

verbs. The reason for this is that in a reduced relative with an obligatorily transitive verb 

like found in (137), when the preposition in is encountered, the reduced relative structure 

is the only possible grammatical structure. " 

(137) The agents found in the city were undercover. 

Thus, Phillips' model predicts that the RRE will be larger for obligatorily transitive verbs 

than for optionally transitive verbs during a prepositional phrase or adverbial that follows 

the embedded verb (if there is intervening material between the embedded verb and the 

main verb). His model also predicts that the RRE should be larger for optionally 

transitive verbs than for obligatorily transitive verbs at the main verb. These predictions 

are consistent with the experimental results presented in the previous chapters, 

particularly the self-paced reading results in chapter 4 and the word maze results in 

There is one other possible grammatical structure, but it is uncommon; the sentence could end with a 
direct object that has undergone heavy NP shift, as in The agents found in the city only one man who 
seemed to be dangerous. 
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chapter 6, since these experiments show the RRE on multiple sentence regions. (This is 

as opposed to the speaker change monitoring results in chapter 5, which reflect 

processing difficulty on one region only: the noun within the M -phrase.) 

7.2.4.5 Coold telicity reduce the RRE in Phillips' model? 

First. 1 will assume that telic verbs should pattern like obligatorily transitive verbs in 

Phillips' model. Such an assumption seems reasonable since both obligatorily transitive 

verbs and telic verbs require an object (either underlyingly or on the surface). Then 1 will 

explain why this yields a result that is inconsistent with the comprehension data. The 

comprehension data suggests an important difference between requiring an internal 

argument and requiring a direct object. It is not clear how Phillips" model can capture this 

difference. 

The information that telic verbs require internal arguments should be part of the 

parser/grammar in Phillips' model. The lexicon specifies that the verb awakened in (138) 

is optionally transitive and telic. 

(138) The Oracle awakened by the agents held valuable information. 

Since awakened is telic, an internal argument should be sought. At this point, a simple 

main clause structure should be posited because of the shortest path metric in the Branch 

Right economy condition. In the next step, the internal argument does not occur 

following the verb awakened. Instead, the preposition by is encountered, which leads the 
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comprehension system to reanalyze The Oracle awakened by as having a reduced relative 

clause structure. 

In contrast, an optionally transitive atelic verb such as applauded in (139) requires 

no internal argument. 

(139) The Oracle applauded by the agents held valuable information. 

Thus, the simple main clause structure can be maintained until the main verb held is 

encountered. 

If the model works in this way, it predicts that the RRE should be bigger in 

sentences with the embedded telic verbs than in those with embedded atelic verbs on the 

/n'-phrase. This is exactly the opposite of the results of the comprehension experiments in 

chapters 4, 5, and 6. The comprehension data in chapter 6 shows that there is a strong 

negative correlation between the effect of telicity and the effect of transitivity on the 

RRE. The data show that the RRE on the ^y-phrase is much smaller in sentences with 

telic verbs than in those with atelic verbs. 

One important principle of Phillips' model, which has not yet been discussed, 

makes it difficult to explain how telicity could reduce the RRE on the /n-phrase. This 

principle is called Reanalysis As a Last Resort (RALR)'^ (Fodor & Frazier, 1980; 

Schneider & Phillips. 2001). RALR has the effect that once a structure has been built, it 

will not be reanalyzed unless new material makes it ungrammatical. Since telic verbs can 

Fodor and Frazier (1980) called this principle Revision As Last Resort (RALR) instead of Reanalysis As 
a Last Resort. 
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occur in simple main clause structures, a reduccd relative structure should not be 

generated until the main verb because it is not as economical as the main clause structure. 

If the by is considered to be the beginning of a M-phrase (instead of a locative), both the 

telic and atelic conditions should require reanalysis. The model would need to be able to 

capture the generalization that a telic verb fits into a reduced relative clause structure 

more easily than an atelic verb does. To my knowledge, the model does not include a 

mechanism that could explain this. 

7.2.5 Pritchett's (1992) Theta Attachment Model 

7.2.5.1 The basics of Pritchett's model 

Pritchett's (1992) model of sentence comprehension centers on grammatical principles, 

specifically the principles of Government and Binding Theory (Chomsky 1981. 1986). In 

this model, parsing follows the two principles in (140) and (141), quoted directly from 

Pritchett (1992: 155). 

(140) "Generalized Theta Attachment: Every principle of the Syntax attempts to be 

maximally satisfied at every point during processing. 

(141) On-Line Locality Constraint: The target position (if any) assumed by a 

constituent must be governed or dominated by its source position (if any), 

otherwise attachment is impossible for the automatic Human Sentence 

Processor." 
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Sincc these principles are very encompassing, in order to simplify the discussion. I will 

make reference to Pritchett's earlier versions of these principles. These are quoted 

directly from Pritchett (1992: 68) in (142) and (143). 

(142) "Theta Attachment: The theta criterion attempts to he satisfied at every point 

during processing given the maximal theta grid. " 

(143) "Theta Reanalysis Constraint (TRC): Syntactic reanalysis which re-interprets a 

theta-marked constituent as outside of a current theta domain is costly. [Version 

I]." 

For more information on the theta criterion. I refer the reader to Chomsky (1986: 97). I 

will show how the Theta Attachment and TRC principles work in Pritchett's model by 

reviewing his account of the RRE. 

7.2.5.2 How Pritchett's model accounts for the RRE 

Here I will walk through the steps involved in parsing The horse raced past the bam fell 

in Pritchett's (1992: 87) model. The first step is for The horse to be rccognized as an NP. 

Next, the parser encounters the verb raced, which is the first theta assigner in the 

sentence. The maximal theta grid for the verb raced is <agent, theme>. There are two 

choices for the structure of The horse raced. If the simple main clause structure is chosen, 

the agent role will be discharged to the horse, and the theme role will not be discharged. 

If the reduced relative structure is chosen, the theme role will be discharged and the agent 

role will not be discharged. 
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In order to explain why the simple main clause structure is chosen, it is necessary 

to review the basics of how theta roles are assigned. The external theta role, if there is 

one. can be assigned to the noun phrase (or determiner phrase) in the subject position, the 

specifier of IP (or VP according to Koopman and Sportiche, 1991). The internal theta 

role, if there is one, can be assigned to the noun phrase (or determiner phrase) that is 

sister to the verb. I will leave aside the discussion of other theta roles and other theta 

assigners, because they are not relevant to the current example. What is crucial is that a 

theta assigner can only discharge a theta role to a noun phrase that is within its theta 

domain, essentially its maximal projection. This is the sense in which theta assignment is 

local. 

The reduced relative structure adds an additional NP, the relativized NP, that is 

not present in the main clause structure. Furthermore, in the reduced relative structure, 

the horse is outside the theta domain of raced and. as yet, has no theta role. Having an 

NP with no theta role is a more severe violation of the theta criterion than having an 

optional theta role that is not discharged; here, it is important to note that raced is 

optionally transitive rather than obligatorily transitive. The fact that the horse temporarily 

has no theta role in the reduced relative structure is the reason that the simple main clause 

structure is chosen. As a result of this choice, when the verb fell is encountered, there is 

no NP that can bear its one theta role. The only way to maximally satisfy the theta grids 

of raced mdfell is to reanalyze the horse as receiving the single theme role from the verb 

fell The subject position of fell in the newly built reduced relative structure is outside the 
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theta domain of raced, which previously assigned a theta role to the horse. This violates 

the TRC. making comprehension costly or impossible. 

7.2.5.3 Could telicity reduce the RRE in Pritchett's model? 

Pritchett's model can easily capture the generalization that all telic verbs have an internal 

argument. When the telic verb is encountered, the theta grid will always have an 

obligatory theme role to discharge. Pritchett (1992: 91) notes that reduced relatives with 

obligatory transitive verbs are associated with very little processing difficulty. Since both 

obligatorily transitive verbs and telic verbs have an obligatory theme role to discharge, in 

this model they should be parsed in the same way. Reduced relatives with telic verbs then 

should also be easier to parse; it seems that Pritchett would predict the results that are 

reported in this dissertation. However. Pritchett backs off from providing a full account 

of why reduced relatives with obligatorily transitive verbs should be easier. He points out 

that it wouldn't make sense for the processor to choose the reduced relative structure over 

the main clause structure, even in the case of an obligatorily transitive verb. He does 

explain that if the reduced relative structure were initially assumed, there would not be a 

garden path if the sentence turned out to have a simple main clause structure. This is 

because the TRC would not be violated. Even so, it seems unintuitive that a reduced 

relative structure would always be chosen over a main clause structure when the verb 

requires an object. Unless the reduced relative structure is chosen over the main clause 

structure for a noun phrase followed by an obligatorily transitive or telic verb, the model 

does not explain why the RRE is smaller for obligatorily transitive or telic verbs. 
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Pritchett's model does predict that the reduced relative structure should be chosen 

when an obligatorily transitive verb or telic verb is followed by the preposition by or 

anything other than an NP argument. In that case, the reduced relative clause structure 

maximally satisfies the theta criterion. This prediction is consistent with my results in 

chapters 4 and 6 showing that the RRE is smaller on the by when the verb is obligatorily 

transitive compared to when it is optionally transitive. However. Pritchett's model has in 

common with Phillips" incremental grammatical search model the incorrect prediction 

that more processing difficulty should occur on by in the telic condition than in the atelic 

condition. The model cannot explain why the RRE is smaller for telic verbs than for 

atelic verbs. 

There is an important difference between Pritchett's model and Phillips" model. 

Pritchett's model is quite the opposite of the Reanalysis As a Last Resort (RALR) 

principle, which forbids reanalysis of a structure until it results in ungrammaticality 

(Fodor & Frazier, 1980; Schneider & Phillips, 2001). Pritchett's model reanalyzes the 

structure whenever the result will better satisfy the grammatical principles. As a result. 

Pritchett's model accurately predicts the effects of obligatory transitivity on the RRE, but 

without substantial revision, the model cannot account for the telicity effects on the RRE. 

7.2.6 The Competitive Attachment Parser (Stevenson, 1994) 

7.2.6.1 The basics of the competitive attachment parser 

Stevenson's (1994) competitive attachment parser is a parallel spreading activation 

model. It activates processing nodes incrementally and then determines the network 
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conneclions between the nodes. The model builds stmcture based on the rules of 

Government and Binding theory. In order to deal with ambiguity, including lexical 

ambiguity, attachment ambiguity, and even ambiguity about which nodes in the syntactic 

structure to posit, the model numerically represents the relative strengths of the valid 

alternatives. The alternatives are chosen based on competition for activation in the 

spreading activation network. 

7.2.6.2 How telicity could reduce the RRE in the competitive attachment model 

When the competitive attachment model encounters the main clause versus reduced 

relative ambiguity, the simple main clause structure is favored, because the reduced 

relative structure requires positing nodes that represent empty structure (such as the trace 

of the relative pronoun in the relative clause). 

Stevenson and Merlo (1997) present informal survey results showing that manner 

of motion verbs (unergatives)^' result in the most difficult garden path sentences while 

reduced relatives with unaccusative verbs are less difficult. Stevenson and Merlo (1997) 

give a detailed explanation of why unergative verbs cause a great deal of processing 

difficulty in the reduced relative clause structure. The explanation relies upon Hale and 

Keyser's (1993) approach to lexical syntax, in which a verb's lexical semantics is 

captured by the individual verb's syntactic structure within the lexicon. The crux of 

^ Stevenson and Merlo (1997) refer to the verbs that are the focus of their paper as unergatives and 
unaccusatives. However, any verb in a reduced relative clause structure must be transitive, since the 
modified initial noun phrase turns out to be the direct object. Unergative and unaccusative are the two types 
of intransitive verbs (Perlmutter, 1978). Thus, the verbs that Stevenson and Merlo talk about are transitive 
verbs that are potentially unergative and potentially unaccusative. Presumably, when these verbs are 
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Stevenson and Merle's argument is that unergative verbs such as race can only be 

transitivized through a syntactic categorization operation (that crucially must happen in 

the syntax and not in the lexicon). The operation involves incorporation with the head 

CAUSE and insertion of an agent, based on the assumptions of Baker's (1988) 

incorporation theory. The structure of the resulting transitivized unergative verb is 

incompatible with the structure of the reduced relative in Stevenson's model. In contrast, 

potentially unaccusative verbs can transitivize within the lexicon and are compatible with 

the reduced relative structure. 

The question of whether Stevenson and Merlo's (1997) account can explain why 

the RRE is reduced for telic verbs depends on the relationship between unergativity, 

unaccusativity, and telicity. In chapter 2, I presented evidence that all telic verbs have 

internal arguments; thus, all intransitive telic verbs are unaccusatives. However, I also 

presented evidence that not all unaccusative verbs arc telic. In the construction of the 

material sentences for the experiments in chapters 5, 6, and 7. unaccusative atelic verbs 

were avoided. Thus, Stevenson and Merlo's account does account for the experimental 

findings for optionally transitive verbs. However, Stevenson and Merlo's account cannot 

explain why telicity would affect the RRE for obligatorily transitive verbs, as is shown in 

the speaker change monitoring experimeni, experiment 4 in chapter 5. 

initially parsed as active verbs in a simple main clause structure, they are treated as unergative or 
unaccusative rather than transitive. 
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7.2.7 Constraint-based Models 

7.2.7.1 The basics of constraint-based models 

Constraint-based lexicalist models differ from two-stage models like the garden path 

model in that the processor makes use of all available information, include all lexical and 

contextual information, throughout processing (MacDonald, Pearl mutter. & Seidenberg 

1994; Trues well & Tanenhaus, 1994). The lexical and contextual information is usually 

represented as weighted constraints in a connectionist model, such as a Simple Recurrent 

Network (SRN) (Elman, 1990). 

In most of these models, the frequency of co-occurrences is a key component. For 

example, MacDonald et al. (1994) propose that each lexical entry includes possible 

syntactic phrases (or frames) that it may occur in and the frequency with which the 

lexical item occurs in each of the syntactic phrases. During processing, as each lexical 

item is accessed, the most frequent syntactic phrases that the item occurs in are activated. 

Co-occurrence frequencies from a single lexical entry, as well as co-occurrence 

frequencies across larger structures, are used as constraints in processing. 

7.2.7.2 How constraint-based models account for the RRE 

McRae, Spivey-Knowlton. and Tanenhaus 1998 propose and implement a constraint-

based model that accounts for comprehension data on the RRE, specifically self-paced 

reading times for reduced and unreduced relative clause sentences. The model is a 

competition-integration model (Spivey-Knowlton, 1996). It involves probabilistic 

constraints that determine the activation of competing syntactic alternatives. The degree 
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of comprehension difficulty associated with the RRE is determined by the competition 

between the main clause and reduced relative structures. For example, a past participle 

embedded verb such as driven will increase the activation of the reduced relative 

structure. A past tense embedded verb such as examined will increase the activation of 

the main clause structure. 

7.2.7.3 How telicity could reduce the RRE in a constraint-based model 

In a constraint-based model like McRae et al.'s, the inherent verb telicity would be part 

of a constraint that affects the activation of the syntactic alternatives. The ESP hypothesis 

would be translated into constraints that have one or both of the following effects; a telic 

embedded verb increases the activation of the reduced relative structure more so than an 

atelic verb does. An ate lie embedded verb increases the activation of the main clause 

structure more than a telic embedded verb does. 

7.2.7.4 How linguistic concepts can be explained away using a constrainl-based model 

As mentioned above, the frequency of co-occurrences is a key component in many 

constraint-based models. Fiiip, Tanenhaus, Carlson, Allopenna. and Blatt (2001) 

developed a constraint-based model that uses co-occurrence frequency information to 

explain differences in comprehension difficulty that resulted from the use of linguistic 

information according to Stevenson and Mcrlo (1997). This linguistic information is the 

difference between unaccusative and unergative verbs. In chapter 2,1 presented linguistic 

evidence that unaccusative and unergative verbs have different syntactic structures. In an 

informal survey, Stevenson and Merlo found that reduced relatives with embedded 



unaccusative verbs are easier to understand than reduced relatives with embedded 

unergative verbs^"^. Clearly. Stevenson and Merlo's claim is related to and consistent with 

the ESP hypothesis. Filip et al. (2001) present a constraint-based model that accounts for 

the difference in the degree of comprehension difficulty without appealing to the 

differences in syntactic structure associated with unergative and unaccusative verbs. Filip 

et al.'s model works because unaccusatives and unergatives occur with different 

frequencies in various sentence types and with various morphological affixes. The 

constraints in Filip et al.'s model include information about the frequency with which 

individual verbs occur in active, passive, transitive, and intransitive frames as well as the 

knowledge of thematic proto-rolcs. as defined by Dowty (1991). Filip et al. argue that 

verb lexical structure (the difference in structure between unergatives and unaccusatives) 

is not necessary to account for the differences in processing difficulty reported by 

Stevenson and Merlo (1997). 

7.2.7.5 Telicity versus unaccusativity in constraint-based models 

Constraint based models often include constraints that make use of semantic information 

or simple lexical information as input. It is less common for constraints to be based on 

input that would require computing the implications of a complex linguistic structure 

such as the unaccusativity or unergativity of a verb phrase (though the unaccusativity or 

unergativity itself could be represented as simple lexical information in a verb entry). In a 

model like the one in their 2001 paper, Filip et al. might also be able to model the 

As noted earlier in the discussion of Stevenson and Merlo (1997), all embedded verbs in reduced relative 
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difference in RRE size that 1 attribute to telicity. though this cenainly has not been 

shown. Such a model would most likely include information about the frequency with 

which individual verbs occur in various frames such as active, passive, transitive, and 

intransitive, and it would probably also need to use Dowty's thematic proto-roles. 

However, since telicity is a simple semantic notion which is already required in order to 

understand the aspectual meaning of a sentence, a model involving telicity is likely to be 

more parsimonious than a model that represents proto-roles and the frequency of 

individual verbs in many different types of frames. 

7.2.8 Jackendoff s Parallel Competence Architecture as a Processing Model 

Jackendoff (2002) proposes a language processing model based on his tripartite parallel 

model of language competence. His model includes three main components in the 

grammar: a phonological component, a syntactic component, and a conceptual 

component. Each of these components interfaces with the other two components. 

Additionally, the phonological component of the grammar interfaces with the auditory 

system and the vocal system, and the conceptual componeni of the grammar interfaces 

with other cognitive systems such as the visual system. 

Jackendoff describes his model as parallel, interactive, and "'opportunistic"". 

Jackendoff (2002; 202) clarifies what he means by opportunistic by saying "any fragment 

of structure at one level is sufficient to activate any processors than can make use of it." 

However, he makes it clear that processing is also constrained by grammar rules and 

constructions are transitive and passive. 



prior structure. Jackendoff states that in some cases, semantic roles are not determined 

until the syntactic structure has been determined. For this reason, he says that the model 

predicts a lag between syntactic and conceptual integration, which is observed in many 

experiments. 

7.2.8.1 How Jackendoff s model accounts for the RRE 

Jackendoff (2002) mentions the reduced relative effect (RRE) in a brief discussion of 

Bever's 11970) famous sentence. The horse raced past the barn fell. He claims that in this 

example, competition between multiple alternatives structures is resolved prematurely. 

Presumably, this mistaken resolution occurs because a number of factors favor the simple 

main clause interpretation for such a long time (until the verb/e//). Up until that point, the 

parallel model presumably entertains both the main clause and reduced relative 

structures. 

7.2.8.2 How telicity could reduce the RRE in Jackendoff s model 

In Jackendoff s model, telicity information would be accessed in the verb lexical entry as 

soon as the phonological processes activate the lexical item. The following kinds of 

information could presumably ail be available: 1) whether the verb describes a telic event 

or an atelic event. 2) whether the verb is transitive, unaccusative, or unergative. 3) which 

thematic roles the verb assigns to its arguments in subject and/or object position. 

Two pieces of information that are likely to facilitate comprehension of the 

reduced relative structure are 1) the information that a telic event requires an internal 

argument, and 2) the information that an unaccusative verb assigns a theme role to its 
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initial noun phrase. Jackeodoff s model accesses both of these pieces of information as 

soon as the verb is activated. For this reason and because the model is able to entertain 

both the simple main clause and reduced relative structures in parallel, the model should 

favor the reduced relative structure more when the verb is telic than when it is atelic. 

Thus, the model should predict that telicity reduces the RRE. 

7.3 Recent Hypotheses Related to the Event Structure Processing Hypothesis 

In this section, I review some recent h5^otheses and the findings taken to support these 

hypotheses. The hypotheses are proposed by Sanz (2000), Friedmann et al. (2003), 

McKoon and Rate!iff (2003), and Seegmiller et al. (2003). I discuss whether each 

hypothesis is supported by the data in this dissertation and whether the data presented in 

each of these papers can be explained by the ESP hypothesis. 

7.3.1 Sanz (2000) 

San/ (2000) hypothesizes that verb event structure is represented by syntactic functional 

projections and syntactic features and that this information affects sentence 

comprehension. The functional projections and syntactic features are described in terms 

of the framework of the Minimalist Program (Chomsky. 1995). Sanz proposes that there 

is a functional projection called the Event Phrase in all languages. A piece of evidence in 

support of this proposal is that a pronounced element, the clitic se, occurs as the head of 

the Event Phrase in Spanish. In English, the head of the Event Phrase is unpronounced, as 

is often the case with other functional projections, such as those associated with tense. 
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agreement, and case. Sanz (2000) proposes two other differences between event structure 

in Spanish and English, which she represents as parametric variation. I will discuss only 

the first parameter, because it is relevant to the research presented and discussed in this 

dissertation. This parameter has to do with whether telicity is a strong or weak syntactic 

feature. In Spanish, telicity is a strong feature, which means that telicity motivates 

syntactic movement that affects the order of pronounced elements, in English, Sanz 

proposes that telicity is a weak feature, which means that it affects semantic interpretation 

but it does not motivate movement that affects the order of pronounced elements. This 

claim is supported by Sanz's experimental results, which suggest that unaccusatives are 

processed as though they have internal arguments in Spanish but not in English. 

Sanz (1996, 2000) investigated the question of whether unaccusatives have 

internal arguments by looking for evidence of an NP trace in the direct object position. In 

her experiments, this trace is predicted as the result of movement driven by a strong telic 

feature. The experimental method that she used is the visual probe recognition task. 

Earlier visual probe recognition experiments have shown that the presence of a trace can 

reactivate the representation of a word or phrase that occurred earlier in the sentence 

(Bever & McElree 1988, Swinney, Ford, Frauenfelder. & Bresnan, 1988). In these 

experiments, the participant is visually presented with a sentence, a few words at a time. 

At a critical point in the sentence, a visually presented "probe" word appears on the 

screen, and the participant must respond to it. In Sanz's experiments, the participant's 

task was to press one of two keys indicating whether or not the probe word occurred 

earlier in the sentence. Everything was the same across trials up to the presentation of the 
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probe word, except for the verb. The finding that participant's probe recognition reaction 

times were faster following unaccusative verbs supports the notion that a trace occurs in 

that position. 

Sanz found that participants were faster to say that a probe word from the subject 

noun phrase was in the sentence when it followed a Spanish unaccusative verb such as 

lie go, 'arrived' in (144) a, than when it followed an unergative verb, such as hablo 

'spoken', as in (144)b. 

(144) 

a. El severo critico que visitaba el museo llego con cuidado. 

the strict critic who visited the museum arrived with care 

"The strict critic who visited the museum arrived with care." 

b. El severo critico que visitaba el museo hablo can cuidado. 

the strict critic who visited the museum spoke with care 

"The strict critic who visited the museum spoke with care." 

When Sanz ran a similar experiment in English, she found no evidence of traces with 

unaccusative verbs. Sanz concluded that unaccusatives do not have internal arguments in 

English. This conclusion is at odds with the assumption that all telic verbs have internal 

arguments in English. This assumption is standardly made by theoretical linguists, and 1 

also assume that telic verbs have internal arguments throughout this dissertation. 

However, the experimental results that I present in chapters 4, 5. and 6 are not necessarily 
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inconsistent with Sanz's claim. The results show that the RRE is smaller in English 

sentences with telic verbs than in those with atclic verbs. In order to inteipret these results 

as consistent with Sanz's claim, it can be assumed that the RRE is smaller because 

English telic verbs have a theme argument in subject position. In other words, the 

explanation of the RRE would need to make reference to the assignment of thematic roles 

rather than to syntactic structure. 

7.3.2 Friedmann, Taranto, Shapiro, and Swinney (2003) 

Evidence of traces following English unaccusative verbs has been reported recently by 

Friedmann et al. (2003). There are a number of differences between their experiment and 

Sanz's (1996. 2000) English experiment that might explain the difference in their results. 

The biggest difference is that Friedmann el al. used cross-modal lexical priming while 

Sanz used a visual probe recognition task. In cross-modal priming, the sentences are 

presented auditorily while in visual probe recognition, the sentences are presented 

visually on a computer screen. In Sanz's experiment, the participants responded by 

indicating whether or not the probe word, an adjective in the subject noun phrase, had 

occurred earlier in the sentence. This probe word appeared after the end of the sentence. 

In Friedmann el al's experiment, the participants made a lexical decision about the 

visually presented probe word, which was a semantic associate of Ihe subject noun 

phrase. The semantic associates were semantically related words that had been shown to 

prime the subject noun phrase significantly more than an unrelated word in a 

straightforward priming experiment. The probe occurred in one of three positions. 
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depending on the experimental condition. The three probe positions are shown in the 

example in (145), taken directly from Friedmann et al.'s paper. 

(145) The tailor (probe position I)from East Orange, New Jersey mysteriously 

disappeared (probe position 2) when it was (probe position 3) time to adjust the 

tuxedos and dresses for the participants in the wedding party. 

The first probe position is immediately following the head noun. The second probe 

position is immediately following the verb: this is the original location of the surface 

subject NP in unaccusatives and therefore the position in which the trace would occur. 

The third position is 750 milliseconds following the second probe position. Osterhout and 

Swinney (1993) found that reactivation of an NP trace took, place approximately this far 

downstream from the verb in English sentences. 

The dependent variable in Friedmann et al.'s experiment was the lexical decision 

reaction time for the unrelated probe minus the lexical decision time for the related probe. 

Significant facilitation of the related probe was taken as an indication that the subject NP 

was reactivated. The results showed this reactivation at probe position 3 only for 

unaccusative verbs and not for unergative verbs. 

Not all unaccusative verbs showed the reactivation, even at probe position 3. All 

of the non-alternating unaccusative verbs did show reactivation, but only some of the 

alternating unaccusative verbs did. The non-alternating unaccusative verbs are shown in 

(146). 
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(146) appeared, arises, arrived, stood, emerged, departed, existed, disappeared, fell, 

flowered, occurs, remained, rises, bloomed, vanished 

The alternating unaccusative verbs that showed the reactivation at probe position 3 were 

dried, sank, opened, bounced, froze, and grew. The alternating unaccusative verbs that 

did not show the reactivation at probe position 3 were closed, cooked, broke, rolled, spun, 

moved, cracked, swung, and shut. These verbs also showed decay in the semantic priming 

effect from probe position to probe position 3, just as the unergative verbs did. Friedmann 

et al.'s results suggest that purely intransitive unaccusative verbs have internal arguments 

and that the same thing is true for some alternating unaccusative verbs. 

Sanz's English verbs are shown in (147)a and (147)b. 

(147) 

a. unergative; ran, strolled, spoke, traveled, walked, slept, sang, cried 

b. unaccusative; changed, collapsed, arrived, landed, fell, remained, died, 

disappeared 

The only verbs that Friedmann et al.'s experiment and Sanz's experiment had in common 

were arrived, disappeared, fell, and remained. All of these are on Friedmann et al.'s non-

alternating list, the list of verbs that showed the reactivation effect. 

The results suggest that the major difference between Sanz's experiment and 

Friedmann et al.'s experiment is the experimental task used and the modality of the 
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stimuli (visual versus auditory). Friedmann et al.'s experiment provides evidence for an 

NP trace with purely intransitive unaccusative verbs and with only some alternating 

unaccusative verbs. This result is important because it bears on the question of whether 

an NP trace could occur with the verb types used in experiments on the RRE. Recall that 

embedded verbs in reduced relative clause sentences must be transitive, regardless of 

whether or not they are optionally transitive. 

In conclusion. Friedmann et al.'s hypothesis that NP traces occur with 

unaccusanve verbs in English is consistent with the ESP hypothesis and with the 

experimental results presented in this dissertation. Their results would be more consistent 

with the ESP hypothesis if all alternating unaccusative verbs showed psycholinguistic 

evidence of an NP trace, but in fact, the results are mixed. Some alternating unaccusative 

verbs show psycholinguistic evidence of an NP trace, and some do not. 

7.3.3 McKoon and Ratcliff (2003) 

McKoon and Ratcliff (2003) hypothesize that external causation is part of the meaning of 

the reduced relative clause construction and that if the embedded verb can only be 

intemally caused, the rcsuhing sentence is ungrammatical. The canonical example of an 

intemally caused verb is bloom. The fact that bloom cannot be used with an external 

causer is shown by the ungrammaticality of (148). 

(148) *Neo bloomed the flower. 
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The idea that a syntactic stmcture, such as the reduced relative clause construction, has a 

meaning is based upon the theory of Construction Grammar ( Goldberg, 1995). 

McKoon and Ratcliff claim that The horse raced past the barn fell is 

ungrarnmatical, because they claim that raced, like all manner of motion verbs, describes 

an internally caused event. They suggest that unergative verbs generally denote internally 

caused events. They argue that the difference in comprehension difficulty between 

unaccusatives and unergatives in reduced relatives is because the unergatives are 

ungrarnmatical in the reduced relative constraction. 

In order to address the question of whether McKoon and Ratcliffs theory 

explains the experimental results in chapters 4, 5, and 6, it is first necessary to determine 

which of the four verb types used in the experimental sentences are internal causation 

verbs. The optionally transitive atelic verb type is the one that would be expected to 

include internal causation verbs. However, manner of motion verbs were purposefully 

avoided in the sentence sets in the planned experiments in chapters 5 and 6. The reason 

for this was that their event structure is controversial. Examples of the four verb types 

used in the experimental sentences are shown in Table 15. 

Table 15. Verb type examples from the planned experiments in chapters 5 and 6 

obligatorily transitive 
atelic 

obligatorily transitive 
telle 

optionally transitive 
atelic 

optionally transitive 
telic 

chased captured applauded awakened 
examined joined led stopped 
ridiculed sent studied tripped 
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It is true that the optionally transitive atelic verbs in Table 15 all do seem to require 

internal causation, but so do the obligatorily transitive telic and atelic verbs. The 

optionally transitive telic verbs used in the experimental sentences are easily compatible 

with external causation. Thus, what would support McKoon and Ratcliff s theory would 

be the finding that optionally transitive telic verbs caused very little processing difficulty 

while the other three verb types caused a great deal of difficulty. The results of the maze 

experiment in chapter 6 do show that reduced relatives with optionally transitive telic 

verbs cause less comprehension difficulty than the other three verb types on the word hy. 

There are other aspects of the data that do not support McKoon and Ratcliff s 

theory. If the internal causation verbs actually are ungrammatical in the reduced relative 

clause construction, the reaction times in the critical region should be very long for these 

three verb types. Although the word maze results do show smaller RREs in the optionally 

transitive telic condition, the reaction times in the other three verb types are not 

particularly long at any point in the critical region. In fact, the reaction times on the word 

by in the reduced relative condition are shorter than they are on the preceding embedded 

verb for all four verb types. The longest reaction times in the critical region of the 

reduced relative sentences are in the optionally transitive telic condition on the main verb. 

This suggests that the difference between the four verb types is a result of the 

comprehension system's commitment to the simple main clause interpretation in the 

optionally transitive telic condition until the main verb. The reaction times do not suggest 

that reduced relatives with any of the four verb types are ungrammatical. Furthermore, 



225 

there were very few errors in the word maze task in the conditions that McKoon and 

Ratcliff consider ungrammatical (errors occurred on less than 2% of experimental trials). 

Another result that can not be explained by McKoon and Ratcliff s theory was 

found in experiment 4 of chapter 5, the chapter on speaker change monitoring. There was 

a significant main effect of telicity on the RRE measured as the percentage of speaker 

change detection errors. McKoon and Ratcliff s theory would predict that this should 

only occur as a result of very large RREs on the three verb types that included internal 

causation verbs (obligatory transitive atelic and telic and optionally transitive atelic). 

What the results actually showed was that for three of the four verb types, the RRE 

calculated from the detection error percentages was negative or near zero. Contrast 

analyses showed that the difference between the reduced and unreduced conditions was 

statistically significant only in the obligatory transitive atelic condition. McKoon and 

Ratcliff s theory cannot explain why the obligatory transitive atelic condition should have 

the largest RREs or why no comprehension difficulty seemed to result in the obligatorily 

transitive telic and optionally transitive aielic conditions, both of which they consider 

ungrammatical. 

7.4 Which Models are Supported by the Experimental Data in Previous Chapters? 

In this section, I will summarize by reviewing which models are supported by the 

experimental data in this dissertation and which are not. The specific finding which the 

models are challenged to explain is how verb telicity can reduce the RRE in on-line 

comprehension. 

I 



The comprehension models that cannot explain how telicity can reduce the RRE 

are Frazier's (1979) garden path model, construal (Frazier & Clifton, 1996), Phillips' 

(1996; Schneider. 1999) incremental grammatical search model, and Pritchett's (1992) 

theta assignment model. The garden path model cannot employ telicily information in its 

first stage, so it is the least capable of explaining how telicity could reduce the RRE. The 

construal model could include telicily information, but it cannot explain how telicity can 

reduce the RRE, because the initial subject noun phrase is a primary phrase of the verb. 

Both Phillips' model and Pritchett's model can easily explain the result that the RRE will 

be larger on the /n'-phrasc or other prepositional phrase for obligatory transitive verbs 

than for optionally transitive verbs. If telicity were incorporated into either model, the 

prediction would be that the RRE should be larger for telic verbs than atelic verbs on the 

/n-phrase (because telic verbs, like obligatory transitive verbs, require internal 

arguments). This prediction is the opposite of the results found in chapters 4. 5, and 6. 

Neither of the models provides a way to represent the generalization that the structure of 

a telic verb is more compatible with a reduced relative structure than the stmcture of an 

atelic verb. Neither of the models provides a way to make different predictions depending 

on whether a required argument is required on the surface or required underlyingly. 

The models which may be capable of explaining how telicity can reduce the RRE 

are constraint-based models (MacDonald, Pearlmutter. & Seidenberg. 1994; Trueswell & 

Tanenhaus, 1994; McRae, Spivey-Knowlton, & Tanenhaus. 1998), Townsend and 

Sever's (2001) Late Assignment of Syntax Theory (LAST), the competitive attachment 

model (Stevenson. 1994; Stevenson & Merlo. 1997), and Jackendoff's (2002) parallel 
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compeience architecture. Constraint based models can easily incorporate telieity into a 

constraint that increases the activation of the reduced relative structure. Townsend and 

Bever's model can only account for the result if a statistical regularity is found that would 

motivate a pscudo-syntactic strategy for identifying a reduced relative structure. One 

possibility is a strategy that identifies the initial noun phrase preceding a telic verb as a 

theme argument. Another statistical regularity that I would expect to find would be that a 

telic verb followed by by is most frequently a reduced relative structure rather than a 

main clause structure. Analyses of corpora are required in order to determine whether 

such a statistical regularity exists. Stevenson and Merlo's (1997) proposal explains how 

telieity can reduce the RRE but only for optionally transitive verbs. Thus, their model 

does not account for the difference between reduced relatives with telic and atelic 

obligatorily transitive verbs found in experiment 4 of chapter 5, the speaker change 

monitoring chapter. Jackendoff s model can explain how telieity can reduce the RRE, 

because it is very powerful, taking all linguistic information into account in order to 

decide between multiple alternative structures. 

In conclusion, the finding that telieity can reduce the RRE can be explained by 

any of the following four mechanisms. The first one is a mechanism that captures a 

statistical regularity such as the possibility that a telic verb followed by by most 

frequently turns out to be a reduced relative structure (such as in LAST). The second 

mechanism is one that includes telieity as part of a constraint that is used in conjunction 

with many other constraints in order to predict a reduced relative or main clause structure 

(as in a constraint based model). The third mechanism is one that is sensitive to 
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dit'ferences in underlying structure and that treats required arguments in underlying 

structure differently than required arguments in surface structure (as Stevenson and 

Merle's theory proposes). The fourth mechanism is one that assigns particular thematic 

roles based on whether the verb is atelic or inherently telic. I propose the fourth 

mechanism, because Pritchett's model comes extremely close to capturing the correct 

predictions. It seems that the correct predictions would be made by a variant of Pritchett's 

model that ignores structural considerations and aims only to maximally satisfy required 

thematic (theta) roles at all times. Jackendoffs model should be able to make use of this 

fourth mechanism. There must be other mechanisms that 1 have not conceived of, but 

these four possibilities will be considered in future research. 
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CHAPTER 8. DISCUSSION AND CONCLUSIONS 

8.1 Introduction 

The purpose of this dissertation has been to propose and evaluate the Event Structure 

Processing hypothesis, defined in (149). 

(149) Event Structure Processing (ESP) hypothesis: During comprehension, event 

structure information, accessed in a verb's lexical entry, affects parsing 

decisions. If the verb is inherently telic, the verb will be parsed as having an 

underlying direct object. 

As explained in chapters 1 and 2. event structure refers to the type of event denoted hy a 

predicate and the relationship between the subparts of the event and the syntactic 

components of the predicate, such as the verb and its arguments. For example, if 

Morpheus is building a ship and then he quits in the middle of doing it. it is not true that 

he has built a ship. In contrast, if Trinity is running and then she quits in the middle of 

running, it is still true that she has run. These two events, building a ship and running, 

differ in their event structure. A crucial difference in their event structure is the existence 

or non-existence of an endpoint. The reason that Morpheus has not built a ship if he quits 

in the middle is that the meaning of built a ship includes an endpoint. The reason Trinity 

has run even if she quits early is because the meaning of run does not includc the notion 

of an endpoint. There are other aspects of a verb's event structure such as the existence of 

a causer and the existence of a process portion, though there is much controversy over the 

existence of both of these possible event subparts. This dissertation focuses on one 
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particular component of verb event structure, the endpoint or terminus. An event that 

includes an endpoint in its meaning is known in the event structure literature is known as 

a telic event. An event that does not include an endpoint in its meaning is considered 

atelic. 

The primary goal of this dissertation has been to investigate the question of 

whether verb telicity information is used in language comprehension. The reduced 

relative clause versus main clause ambiguity was used to investigate this question, 

because it shows which factors affect the comprehender's degree of commitment to the 

main clause analysis of a sentence. For example, a number of factors (e.g., animacy, 

telicity. plausibility) may influence the comprehender to be more committed to the main 

clause analysis during the ambiguous region in (15())a than in (151)a. 

(150) 

a. The horse raced past the harn fell. 

b. The horse that was raced past the barn fell. 

(151) 

a. The chocolate melted by the chef swelled delicious. 
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b. The chocolate that was melted by the chef smelled delicious. 

In studies on the reduced relative versus main clause ambiguity, the unreduced relative 

clause version (such as the sentences in (150)b and (151 )b) is considered to provide a 

baseline measure of processing difficulty (but see McKoon and Ratcliff, 2003, for an 

alternative view). The dependent variable in most experiments on reduced relatives is 

known as the reduced relative effect (RRE). The RRE is calculated as the reaction times 

or error rates for the reduced condition minus the reaction times or error rates for the 

unreduced condition. 

One influence that led to the development of the experiments in this dissertation 

was Sanz's (2000) prediction that verb event structure would affect the RRE (though not 

strictly in terms of telic versus atelic events). A previous result that suggested that telicity 

might affect the RRE is MacDonald's (1994) finding that obligatory transitivity affects 

the RRE. The rationale behind the prediction that telicity would reduce the RRE was that 

telic verbs, like obligatorily transitive verbs, require an internal argument. The difference 

between these two types of verb information is that obligatorily transitive verbs require a 

surface direct object while telic verbs require an underlying direct object. This difference 

turns out to have a big effect on how these two types of verb information affect the RRE. 

as shown in the results of the word maze experiment, which will be discussed further in 

this chapter. Because the difference between telic and atelic verbs is a difference in event 

structure, the finding that telicity reduces the RRE supports the ESP hypothesis. 
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8.2 Findings Supporting the ESP Hypothesis 

Tiie major empirical question that has been investigated in this dissertation is whether 

inherent verb telicity information reduces the RRE. This question was investigated in 

three experimental paradigms; 1) self-paced reading. 2) speaker change monitoring (an 

auditory task), and 3) the word maze. Results from all three paradigms support the 

conclusion that the RRE is smaller when the embedded verb is telic than when it is atelic. 

The most compelling results are from the word maze experiment. In the word 

maze paradigm, participants are presented with a series of word pairs, and their task is to 

choosc which of the two words is a grammatical continuation at each step. In order to 

complete a trial successfully, the participant must process the sentence incrementally, 

parsing the previously presented words in order to make each choice. The participant's 

reaction time for integrating each word into the sentence is measured. The word maze 

experiment showed that reduced relative effects (RREs) measured as reaction times for 

choosing the word hy were significantly smaller when the embedded verb was telic as in 

(152)a than when it was atelic as in (152)b. 

(152) 

a. The actress awakened by the writer left in a hurry. 

b. The actress sketched hy the writer left in a hurry. 
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A significant effect of telicity on the RRE was also found in the speaker change 

monitoring paradigm. In this paradigm, participants listen to spoken sentences and 

indicate whether they hear a word or part of a word spoken by a different speaker than 

the rest of the sentence. Speaker change monitoring experiment 4 in chapter 5 showed 

that RREs measured as speaker change detection errors were significantly smaller when 

the embedded verb was telic than when it was ate lie. The sentences were almost identical 

to the ones used in the word maze paradigm (such as the sentences in (152)a and (152)b). 

The speaker change always occurred on the first syllable of the noun in the /?y-phrase, 

e.g. writer in (152)a and (152)b. 

The other paradigm which showed an effect of telicity on the RRE was self-paced 

reading. On each trial in the self-paced reading paradigm, participants are presented with 

a sentence, one region at a time, and they successively press a key to make each region of 

the sentence appear on the screen. After many of the trials, the participant is asked a 

question about the meaning of the sentence in order to encourage comprehension. A post-

hoc analysis of two self-paced reading experiments showed that RREs (measured as self 

paced reading times for the "embedded verb plus by" region) were significantly smaller 

when the embedded verb was telic than when it was atelic. The sentences in the two self-

paced reading experiments that showed the significant telicity effect were similar to the 

sentences in (152)a and (152)b. 
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8.3 Less Clear Results 

There was one other sell-paced reading experiment for which there was not a significant 

effect of lelicity on the RRE alone or in combination with the other two studies. This 

study, first reported in Clarke. Townsend, and Bever (2000), differed from the other two 

studies (McRae, Spivey-Knowlton, & Tanenhaus, 1998; Tabossi, Spivey-Knowlton, 

McRae, & Tanenhaus, 1994) in that half of the experimental trials used non-/?v 

prepositional phrases rather than M'-phrases. The non-hy prepositional phrase results 

showed a larger telicity effect in the predicted direction but only on the main verb as 

opposed to on the earlier region including the embedded verb plus preposition. The by-

phrase results from Clarke et al.'s study were in the same direction as the results from 

McRae et al.'s study and Tabossi et al.'s study. RREs for sentences with telic embedded 

verbs were approximately 100 milliseconds smaller than RREs for sentences with ale lie 

embedded verbs. However, there was a great deal of variance, because there was only 

one item in one of the four verb types and only two items in another of the four verb 

types. This imbalance in the number of items is most likely the reason that the results are 

not statistically significanl. 

In addition to the speaker change monitoring experiment that showed the 

significant effect of telicity on the RRE, post-hoc analyses of speaker change detection 

errors from two other speaker change monitoring experiments showed that the RREs 

were smaller for sentences with telic verbs than for those with atelic verbs, as predicted. 

Of the four total speaker change monitoring experiments, only one of them did not show 

smaller detection error RREs for sentences with telic verbs. In this particular experiment, 
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the RREs were extremely small or negative for all four verb types, and the difference 

between the RREs in the telle and atelic conditions was extremely small (0.7%). The 

reaction times and identification errors in the speaker change monitoring paradigm 

generally do not show the predicted effect of smaller RREs in sentences with embedded 

telic verbs. The reason for this is unknown, since these experiments are the first time that 

reaction times and identification errors have been collected in this paradigm. The 

identification errors did not show a significant RRE in any of the experiments, which 

suggests that they are not a good measure of on-line processing difficulty. A look at the 

word maze results on the position where the speaker change occurred is relevant to the 

interpretation of the speaker change monitoring results. 

The word maze results in Figure 18 show that on the noun in the M'-phrase. the 

telicity effect is opposite of the predicted direction and opposite of the direction of the 

effect that occurs earlier in the sentence on the preposition by.^^ 

^ In Figure 18, one star indicates that the factor (telicity or transitivity) had a significant effect ( p  <  .05) on 
the RRE in that sentence region. Two stars indicates that the factor had a highly significant effect (p < .01) 
on the RRE. 
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Figure 18. Telicily and transilivity effects on the RRE in the word maze experiment 
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The noun in the /;\-phrase is the where the speaker change occurred in the speaker 

change monitoring experiment. The word maze results suggest that the location of the 

speaker change is too late in the sentence for the predicted telicity effect to show up. 

Given these results, it is surprising that the predicted telicity effect is found in the speaker 

change detection errors. 

8.4 Towards a Unified Account of the Telicity and Transitivity Effects 

The comparison of the telicity effect and the transitivity effect in the word maze results 

shows that these two types of verb information affect the processing of reduced relatives 
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very differently. In the graph in Figure 18, if the difference scores were computed 

differently, the telicity and transitiviiy effects would look very similar. Why is the 

obligatorily transitive condition subtracted from the optionally transitive condition, 

instead of the reverse? The reason that the difference scores are computed as they are in 

Figure 18 is because the telic verb and the obligatorily transitive verb have something 

important in common: both of them require a direct object. Thus, the transitiviiy effect as 

shown in Figure 18 reflects the effects of requiring a surface direct object. The telicity 

effect as shown in Figure 18 reflects the effects of requiring an underlying direct object. 

The transitivity effect on by seems intuitive enough; in the obligatorily transitive 

condition, a surface direct object was expected following the verb. The occurrence of by 

shows that the surface direct object is absent; this fact appears to cause processing 

difficulty. The telicity effect shows that requiring an underlying direct object has the 

opposite effect of requiring a surface direct object; it seems to facilitate the integration of 

by. These effects are large and significant, and they present a very interesting puzzle. 

Why docs the comprehension system respond differently to the requirement of an object 

depending on whether the object is required on the surface or underlyingly? 

In the following subsections, I will discuss possible accounts of these results in 

the frameworks of Townsend and Bever's (2001) Late Assignment of Syntax Theory 

(LAST) and constraint-based models such as McRae, Spivey-Knowlton. and Tanenhaus 

1998. Following those accounts, I will turn to the issue of teasing apart the effects of 

unaccusativily and telicity. The experimental data in this dissertation shed some light on 
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this issue, but the data also raise further questions that can only be answered through 

future research. 

8.4.1 An Account of the Telicity and Transitivity Effects Within LAST 

In chapter 7, section 7.2.3, I reviewed the basics of Townsend and Bever's (2001) LAST 

model, discussed their account of the reduced relative effect (RRE), and discussed the 

ways that telicity could be represented in the model. Here I will present an account of 

both the telicity and transitivity effects on the RRE within the LAST framework. 

In the early stages of comprehension in the LAST model, pseudo-syntactic 

strategies are applied to the utterance. An important pseudo-syntactic strategy in the 

model is the identification of canonical sentence templates such as NV(N). The 

application of such templates will be critical in accounting for telicity and transitivity 

effects on the RRE. 

First. 1 will explain how the application of the NVN and NV(N) templates 

accounts for the effects of obligatory transitivity throughout the sentence. Since an 

obligatorily transitive verb requires a direct object, identification of a full predicate will 

require matching the input with the NVN template (rather than the template involving 

NV plus an optional N, which can used with intransitive or optionally transitive verbs) 

(Townsend & Bever 2001: 253). Figure 19 shows how the NV template is applied in the 

optionally transitive condition. 
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Figure 19. Optionally transitive embedded verbs in canonical sentence templates 

Awakened & sketched can be intransitive, so NV template is complete. 

The actress awakemd by... 
The actress sketched by... 

Once the initial noun and verb is matched up with the NV template, this material is 

assigned a preliminary' meaning and passed off to the second stage of the model, which 

involves a full syntactic analysis of the material. In the obligatorily transitive condition, 

the NVN strategy fails, as shown in Figure 20. 

Figure 20. Obligatorily transitive embedded verbs in canonical sentence templates 

Noticed & escorted are obligatorily transitive. ITVIT template is incomplete. 

The actress noticed by... 
The actress escorted by... 

Following the verb, the NVN template requires a noun, but by occurs instead. As a result, 

the NVN template must be abandoned, resulting in comprehension difficulty on the word 

by. Later on in the sentence, the information that the verb is obligatorily transitive will 

facilitate the reduced relative analysis, but at this early point in the sentence, it only 

causes difficulty. 

introduces agent 

? introduces agent 
N Y ' .1 
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Accounting for the telicity effects in the LAST model requires associating the 

NV(N) templates with thematic roles, which is assumed by Townsend and Bever (2001: 

267). A tclic verb such as awakened requires an argument that is assigned the role of 

theme; Townsend and Bever refer to such verbs as "theme-requiring". Thus, the NV 

template will associate the initial noun with the role of theme as shown in the upper half 

of Figure 21. 

Figure 21. Telic and atelic verbs in canonical sentence templates 

Awakened is tiieme-re quiring (telic & unaccusative). 

' tiierne ' introduces agent Full NV template, bonus agent -> easy 

N V 4 
The actrsss awakemd by,.. 

Sketched is agent-re quiring (atelic & unergative). 

I agent ' introduces agent FuUlW template, another agent -> difficulty 

N V 4, 
The actress sketched by... 

An atelic verb such as sketched does not require a theme argument, so it is considered 

"agent-requiring". Thus, the NV template associates the initial noun with the role of 

agent, as shown in the lower half of Figure 21. Encountering by activates the strategy that 

marks the following noun as an agent. Since there is already an agent, this causes 

immediate processing difficulty on by. An additional reason that telicity should affect 

comprehension on the word by is because both telicity information and the word by 

activate strategies that make reference to the D-structure underlying level, the level where 
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thematic roles are assigned. In contrast, obligatory transitivity makes reference to the S-

structure level, the level in which words are in their pronounced order. 

I have just explained why the LAST model using canonical sentence templates 

predicts that in the experimental material sentences, felicity should facilitate the 

integration of by in the experimental material sentences while obligatory transitivity 

makes the integration of by more difficult. In the next subsection. 1 will explain how 

constraint based models can make the same predictions. Then. I will discuss some 

experimental data that supports one of the theoretical frameworks but not the other. 

8.4.2 A Constraint-based Account of the Telicity and Transitivity Effects 

All of the results in this dissertation can also be accounted for in a constraint-based 

model, such as the ones proposed by MacDonald, Pearlmutter, and Seidenberg (1994), 

Truesvvell and Tanenhaus (1994). and McRae, Spivey-Knowlton. and Tanenhaus (1998). 

In such models, telicity information in the lexical entry of a verb can be part of a 

constraint that increases the activation of the reduced relative structure and decreases the 

activation of the main clause structure. The transitivity effects can be explained by a 

combination of constraints. Obligatory transitive verbs increase the expectation of an 

immediately following noun phrase, and this may explain the large RRE for obligatorily 

transitive verbs on the early by region. An obligatorily transitive verb plus an entire by 

phrase would seem to increase the activation of the reduced relative structure much more 

than an optionally transitive verb plus a /n-phrase. This can explain the small RRE for 

obligatorily transitive verbs on the main verb region. 
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8.4.3 Accounting for the Reactivation of Noun Phrases Following Trace Positions 

The original experimental results presented in this dissertation cannot distinguish 

between the two accounts discussed above: the LAST account and the constraint-based 

account. However, the two accounts differ in their ability to explain the results of two 

recent studies on the reactivation of antecedents following unaccusative verbs and their 

NP trace positions. Friedmann. Taranto. Shapiro, and Swinney (2003) reported cross-

modal priming evidence of an NP trace in English following all non-alternating 

unaccusative verbs (pure intransitives) and some alternating unaccusative verbs 

(optionally transitive verbs). Sanz (2000) provides evidence for an NP trace that occurs 

following unaccusative verbs in Spanish but not in English. My own knowledge of 

Spanish is not good enough to determine whether her unaccusative verbs are alternating 

(optionally transitive) or non-alternating (purely intransitive). Both Sanz's and Friedmann 

et al.'s results suggest that unaccusativity has implications for the processing of syntactic 

structure in comprehension. A more detailed description of these two experiments is 

given in chapter 7. 

Tovvnsend and Bcver's (2001) LAST model predicts the existence of NP traces in 

passive constructions and following at least some unaccusative verbs. They also predict 

that the evidence of the NP trace should show up a few words downstream from the verb, 

which is exactly what Friedmann et al. and Sanz found. In the LAST model, the NP trace 

arises from the synthesis of a full syntactic structure in the second stage of the model and 

not from the use of heuristic strategies in the first stage of the model. Thus, evidence of 



the NP trace should show up a few words downstream as a result of the basic architecture 

of the model. 

Constraint-based models really have no basis for predicting the reactivation of 

antecendents at trace positions. Constraint-based models assume that syntactic structures 

are chosen through competition driven by constraints that differentially activate syntactic 

alternatives. Thus, nothing like a syntactic derivation occurs during a constraint-based 

model, and there is no reason for such models to predict reactivation of an antecedent at a 

trace position. 

In conclusion, both the LAST model and constraint-based models account for the 

effects of telicity and transitivity on the RRE. However, only the LAST model can also 

account for the NP trace results reported by Sanz (2000) and Friedmann et al. (2003 ). 

8.5 The Possibility that Unaccusativity is the Operative Factor 

In this section. I discuss the possibility that unaccusativity rather than telicity could be the 

factor that affects the comprehension of reduccd relative clause sentences. The results 

support the Event Structure Processing hypothesis regardless of whether the operative 

factor is unaccusativity or telicity. This is because unaccusative verbs and unergative 

verbs differ in their event structures. Strictly speaking, only intransitive verbs can be 

unaccusative or unergative. However, there are optionally transitive verbs that are 

unaccusative in their intransitive usage. This is the case with the verbs in the optionally 

transitive telic condition in the speaker change monitoring experiments in chapter 5 and 

those in the word maze in chapter 6. The verbs in the optionally transitive atelic condition 
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are unergative in their intransitive usage. Thus, if unaccusativity is the operative factor, 

telicity will appear to have a significant effcct on comprehension for optionally transitive 

verbs but not for obligatorily transitive verbs. If this turns out to be the case, a purely 

structural account of the data is possible. Such an account would explain why it is very 

easy to reanalyze a simple main clause structure with an unaccusative verb as having a 

reduced relative structure. Stevenson and Merlo (1997) have proposed one such account. 

I will begin by discussing differences in the thematic roles that the four verb types 

assign to their arguments, since this highlights a difference between the optionally 

transitive telic unaccusative verbs and the other three verb types. Then I will discuss the 

experimental data with a focus on whether telicity has a significant effect in both the 

obligatory transitive and optionally transitive conditions. 

8.5.1 Thematic Role Assignment in the Four Verb Types 

In a reduced relative clause sentence, the initial noun phrase always ends up receiving the 

theme role. Comprehension difficulty in the disambiguating region of the reduced relative 

may be a result of whether or not the initial noun phrase was originally assigned a theme 

role or an agent/causer role. For this reason. 1 discuss differences in the thematic roles 

assigned by the four verb types. First, I consider the case of an unambiguous 

unaccusative verb, which is always intransitive and thus cannot occur in a reduced 

relative structure. The initial noun phrase preceding a purely unaccusative verb such as 

arrived in (153) must always receive a theme role. 

( 1 5 3 )  T h e  w o m a n  a r r i red. 
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In order for this fact to be used in comprehension, the fact that the initial noun phrase 

must be a theme must be encoded in the lexical entry of the verb arrived. The verb lexical 

entry for arrived could either encode the fact that its initial noun phrase is always a 

theme, or it could encode the fact that it is an intransitive, non-altemating unaccusative. 

The initial noun phrase immediately preceding the verb awakened, as in the sentence in 

(134), is often a theme. It could also be an agent/causer, as in The woman awakened Neo. 

(154) The woman awakened. 

The verb lexical entry for awakened could encode the fact that the initial noun phrase is 

either a theme or a causer, or it could encode the fact that awakened is an unaccusative 

verb that alternates with a transitive stracture. This is the case with the verbs in the 

optionally transitive telic condition of the experiments in this dissertation. Importantly, 

the initial noun phrase of the optionally transitive atelic verb sketched, as in (155)a, can 

never be a theme unless passive morphology is present as in (155)b. 

(155) 

a. The woman sketched. 

b. The woman was sketched. 

Thus, the verb lexical entry for sketched may encode the fact that a noun phrase that 

immediately precedes it is an agent/causer. Of course, the reduced relative clause 
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structure is an exception to this generalization. The experimental results suggest that it is 

an exception that the comprehension system docs not take into account. That would 

explain why a large garden path effect occurs on by following an optionally transitive 

atelic verb in a rcduced relative. For both atelic obligatory transitive verbs as in (156)a, 

and telle obligatory transitive verbs as in (157)a, the initial noun phrase also cannot be a 

theme unless passive morphology is present, as shown in (156)b and (157)b. 

(156) 

a. The woman chased Neo. 

b. The woman was chased by Neo. 

(157) 

a. The woman spotted Neo. 

b. The woman was spotted by Neo. 

Why should there be a difference between the lexical entries for the obligatorily transitive 

atelic verb chase and the obligatory transitive telle verb spot, with regard to their 

argument structure? An initial noun phrase immediately preceding either of them must be 

an agent/causer in any simple main clause sentence. In the next subsection. I consider 
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whether the processor is affected by the difference between the obligatory transitive telic 

and optionally transitive telic conditions. 

8.5.2 A Detailed Review of the Findings for Obligatorily Transitive Verbs 

A verb that immediately follows an initial noun phrase with a theme role is generally an 

unaccusative (either alternating or non-alternating) in a simple main clause sentence. 

Obligator}' transitive verbs are never unaccusatives. This raises the question of whether 

the reduced relative effect (RRE) is really smaller for obligatorily transitive telic verbs as 

it is for optionally transitive telic verbs (the real unaccusatives). In the post-hoc analyses 

of self-paced reading experiments in chapter 4, the mean RRE in the obligatorily 

transitive telic condition was smaller than the mean RREs for both the optionally 

transitive atelic condition and the obligatorily transitive atelic condition. This result 

supports the idea that telicity reduces the RRE even in the obligatorily transitive 

condition. In the word maze results, the RRE on by was also smaller in the obligatorily 

transitive telic condition than in the optionally transitive atelic and obligatorily transitive 

ate lie conditions. Thus, the maze results also support the idea that telicity reduces the 

RRE even for obligatorily transitive verbs. In the speaker change monitoring results, the 

detection error RREs in experiments 1 and 4 were smaller in the obligatorily transitive 

telic condition than in either the optionally transitive atelic or obligatorily transitive atelic 

conditions. In experiment 2, the detection error RREs were one percentage point smaller 

in the obligatorily transitive atelic condition than the obligatorily transitive telic 

condition. Both conditions had smaller RREs than the optionally transitive atelic 
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condition. The results of speaker change monitoring experiment 3 had extremely small or 

negative RREs in all four verb type conditions, and the results were not at all as predicted 

(sec chapter 5, section 5.3 for more information). Thus, in two out of the three speaker 

change monitoring experiments that showed smaller RREs for telic verbs generally, the 

RRE was smaller with obligatorily transitive telic verbs than for either of the atelic 

conditions. These results support the notion that it is telicity rather than unaccusativity 

that reduces the RRE on the preposition by. 

8.5.3 Evidence that the Optionally Transitive Telic Condition is Special 

In the last subsection, I reviewed results supporting the claim that telicity rather than 

unaccusativity is the operative factor in predicting comprehension difficulty associated 

with the reduced relative effect. In this subsection, I show that a distinctive pattern of 

results was found in the unaccusative (optionally transitive telic) condition in the word 

maze experiment. Future research will be necessary to tease apart the effects of telicity 

and unaccusativity. 

Figure 22 shows RREs for each of the four verb types in the word maze paradigm. 

The absolute reaction times for the reduced and unreduced conditions are given in Table 

13 in chapter 6. section 6.3. 
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Figure 22. Rcduced relative effects for the four verb types in the word maze paradigm 
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Figure 22 clearly shows that the pattern of results in the telic optionally transitive 

condition is quite different than the other three verb type conditions. The optionally 

transitive telic embedded verb appears to facilitate the integration of by. Later on the 

noun in the /n-phrase and on the main verb, the telic optionally transitive condition 

shows the largest RREs. 

The results suggest that in the optionally transitive telic condition, a simple main 

clause structure may be maintained until the noun in the by-phrase. In other words, the 
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comprehension system may be interpreting by as introducing a locativc as in (158) or a 

time adverbial as in (159).'^ 

(158 ) The actress awakened by the side of the swimming pool 

(159) The actress awakened by the time the guests arrived. 

A future experiment will be necessary in order to determine whether this is the case. The 

experiment would show differential effects depending on whether the noun in the by-

phrase is an animate potential agent or a location. 

8.6 Summary of Accounts of the Data 

Here, 1 will briefly summarize the results and then review their implications for the 

accounts just discussed. The main result is that reduced relative effects are significantly 

smaller when the embedded verb is telic rather than when it is atelic. This effect is found 

at the earliest possible disambiguation point, on the word by. While the word maze results 

show that the telicity effect is much larger for optionally transitive verbs, the self-paced 

reading and speaker change monitoring results show that the telicity effect is also found 

for obligatorily transitive verbs. The word maze results suggest that unaccusativity may 

affect processing decisions; this issue requires future investigation. The word maze 

results strongly suggest that telicity and obligatory transitive have opposite effects on the 

comprehension of reduced relative clause sentences throughout the disambiguating 

The time adverbial interpretation of by was pointed out to me by John Lapcyre, personal communication. 
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region. These results are consistent with experiments from other laboratories on the 

effects of obligatory transitivity. 

The LAST model and constraint-based models are both able to explain the 

opposite effects of telicity and obligatory transitivity. The LAST model is also able to 

explain the results of recent experiments that show reactivation of the antecedent at the 

locations where NP traces should occur. In the LAST model, telicity can be represented 

in a pseudo-syntactic strategy of applying the NV(N) canonical sentence template, where 

one of the Ns must receive the semantic role of theme. This mechanism predicts that 

telicity will have immediate processing effects. 

8.7 How are the Experimental Results in this Dissertation Similar to and Different from 

Others' Results? 

In this section, I discuss some relevant experimental results from other researchers and 

compare their methods and results to those in this dissertation. The research that is the 

most similar is Seegmiller. Ingraffea. and Townsend's (2003) self-paced reading study 

and their for an hour versus in an hour test. Seegmiller et al. investigated the effects of 

telicity and transitivity on the RRE in a word-by-word self-paced reading study that was 

somewhat similar to the experiments included in the post-hoc analyses in chapter 4. 

There were two major methodological differences between Seegmiller et al.'s experiment 

and the experiments in chapter 4. The biggest difference is that Seegmiller et al. used 

reduced relative clause sentences with non-hy prepositional phra.ses as in (160) as 

opposed to those with /?v-phrases as in (161). 



252 

(160) The woman healed at the clinic rejoined the demonstration. 

(161) The defendant examined by the lawyer turned out to be unreliable. 

The results of Clarke, Townsend, and Bever (2000), one of the three self-paced reading 

experiments analyzed in chapter 4, suggest that the use of by versus another preposition is 

a factor that interacts with the effect of obligatory transitivity on the RRE. Specifically, 

Clarke et al. found a significant RRE only for optionally transitive verbs with non-/7v 

prepositional phrases. Also. Clarke et al.'s results show that when non-M' prepositional 

phrases are used, the RRE does not show up until the main verb. The experiments 

analyzed in chapter 4 all show RREs earlier on the preposition by. The other difference 

between Seegmiller et al.'s experiment and the experiments analyzed in chapter 4 is the 

number of words that appeared on the screen together. Seegmiller et al. presented one 

word at a time, while in the experiments in chapter 4, the sentences were presented two 

words at a time. The number of words presented on the screen together in self-paced 

reading has been shown to affect the results. Burgess (1991) found that the animacy of 

the initial noun had no effect on the RRE using one word at a time presentation, but he 

found that animacy did have a significant effect when the words were presented two at a 

time. Seegmiller et al. found that obligatory transitivity had a significant effect on the 

RRE on the non-/n- preposition and on the noun two words downstream. They found that 

telicity had no significant effect on the RRE. The contrast between Seegmiller et al.'s 

results and the results in this dissertation suggest thai the presence of the /n'-phrase may 

be necessary for seeing the telicity effect. One other difference is that Seegmiller et al. 
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used different verbs in the four verb types. There may be systematic differences in the 

types of verbs that they included. For example, they may have used nianner of motion 

verbs such as raced in the optionally transitive atelic category. Manner of motion verbs 

were avoided in the experiments in chapters 5 and 6 that included telicity and transitivity 

as planned factors. The reason that they were avoided is because their structure is 

controversial in the event structure and argument structure literature. 

Seegmiller et al. also report the results of their own for an hour versus in an hour 

"forced choice" task. Their experiment is very similar to the for an hour versus in an 

hour forced choice portion of the telicity questionnaire that 1 present in chapter 3. In their 

experiment, the participants were asked to choose between sentences such as (162)a and 

(162)b. 

(162) 

a. The mother burped the baby for three minutes. 

b. The mother burped the baby in three minutes. 

The rationale behind this task is that linguists claim that telic events should be used with 

the adverbial in <some time interval> and atelic events should he used with a durative 

adverbial such as in <some time interval>. In both Seegmiller et al.'s experiment and my 

own experiment in chapter 3. the events tested were based on the sentences used in the 

reduced relative clause experiment(s) and on classic examples of telic and atelic events. 



In the teiicity questionnaire in chapter 3, the task is actually forced choice; the participant 

had to choose one or the other. In Seegmiller et al.'s experiment, the participants were 

also allowed to choose "both" or "neither". In spite of this difference, Seegmiller et al.'s 

experiment yielded similar results. They found that the for three minutes variant was 

chosen significantly more often for atelic verbs than for telic verbs and that the in three 

minutes variant was chosen significantly more often for telic verbs than for atelic verbs. 

Seegmiller et al.'s conclusion from this result differs from my conclusion. They 

concluded that teiicity is a gradient variable rather than a categorical variable, because in 

three minutes was not chosen 1 (X) percent of the time with telic events. My conclusion is 

that this experiment cannot reveal whether teiicity is gradient or categorical. Rather, I 

interpret the results to show that coerced interpretations (such as the repeated 

interpretation that results from a telic event used with/or three minutes as in (162)a) are 

chosen significantly less often than interpretations that do not require aspectual coercion 

(interpretations in which a telic event is used with in three minutes, for example, as in 

(162)b). 

Another result that is related to the experiments in this dissertation is reported by 

Stevenson and Merlo (1997). They conducted an informal survey in which they asked 

several colleagues to rate the acceptability of reduced relative clause sentences with 

alternating unaccusative verbs and with unergative manner of motion verbs. The reduced 

relative clause sentences with unergative manner of motion verbs were rated as much 

more difficult. These results are not truly comparable with the results of the experiments 

in this dissertation that included teiicity and transitivity as planned variables. Those 
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experiments did not include manner of motion verbs. However, the results of the 

experiments in this dissertation are consistent with Stevenson and Merlo's findings in the 

sense that the smallest RREs were found on by for optionally transitive telic (alternating 

unaceusative) verbs. 

McKoon and Ratcliff (2003) also have investigated the degree of processing 

difficulty associated with different verb types in the reduced relative clause construction. 

Their experiments are also not truly comparable with the experiments in this dissertation, 

because like Stevenson and Merlo. they used manner of motion verbs for their unergative 

verbs. McKoon and Ratcliff argue that the reduced relative clause construction has a 

meaning. They claim that a crucial part of its meaning is that the event associated with 

the embedded verb was externally caused. They claim that the lexical semantics of an 

unergative manner of motion verb makes it incompatible with the reduced relative clause 

structure. They present experimental data showing that reduced relatives with unergative 

verbs are indeed very difficult to understand. Their results are entirely compatible with 

the results in this dissertation. However, the results in this dissertation suggest that there 

are other aspects of verb event structure which have significant effects on the RRE aside 

from the factor that McKoon and Ratcliff investigate (internal causation associated with 

manner of motion verbs). McKoon and Ratcliff s results, Stevenson and Merlo's results, 

and the results in this dissertation all agree on one thing: alternating unaccusative verbs 

(the optionally transitive telic condition) in the reduced relative construction causc less 

processing difficulty than other verb types. 
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8.8 Significance of the Findings for Linguistics 

The finding that inherent verb telicity has immediate effects on the comprehension of 

reduced relative clause sentences provides psycholinguistic evidence for telicity and for 

event structure more generally. This finding suggests that information about whether a 

verb is inherently telic or not is stored in the verb's lexical entry. The research also 

addresses the issue of whether telicity information and verb transitivity information are 

both siored in the lexicon or whether one of these types of verb information is derived 

from the other. The results show that telicity and transitivity have very different, 

essentially opposite effects on the comprehension of reduced and unreduced relative 

clause constructions throughout the critical region. Deriving one type of verb information 

from the other would presumably take processing time, but the effects of telicity and 

transitivity can be seen immediately during on-line comprehension. Thus, the results 

indicate that verb telicity and verb transitivity arc both represented in the lexicon. 

The results support theories of syntax that include telicity as a feature that has 

syntactic implications and theories that relate telicity to the theta roles that noun phrases 

bear. The results presented in this dissertation cannot differentiate between two prevailing 

and somewhat opposing views of lexical semantics. One view is that telicity is a syntactic 

feature and that aspectual semantics ends up being determined by the syntactic structure 

that results from syntactic derivation. This is a very simplified description of the view 

held by many researchers on the syntax-semantics interface, such as Travis (1994), Borer 

(1998), Ritler and Rosen (1998), Harley and Noyer (2000), Sanz (2000), Harley and Folli 

(2002), and many others. The other view is that telicity is purely semantic and that 



semantics detemiines the syntactic stracture of sentences. This is a very simplified 

description of the view held by Jackendoff (1990. 1997) and Levin and Rappaport-Hovav 

(1995). 

The NP trace results found by Sanz (2000) and Friedniann et al. (2003) and 

discussed above support the view that telicity is syntactic. A number of syntacticians 

have argued that all telic intransitive verbs have an unaccusative structure (Tenny, 1992; 

Sanz, 2000; Folli. 2001, others). Sanz's and Friedniann et al.'s results support this claim 

by showing evidence of an NP trace following unaccusative verbs. However, the results 

do not rule out the possibility that telicity is primarily semantic and that the conceptual 

structure of a tclic verb is what makes it have an internal argument. 

8.9 Significance for Language Processing Models 

The primary implication of the experimental results in this dissertation for language 

processing models is that inherent verb telicity should included as a factor in them. 

Exactly how and whether this can be done in various preexisting models is discussed in 

detail in chapter 7. As explained earlier in this chapter, the models which do the best job 

of explaining the results are constraint-based models and Townscnd and Bever's (2001) 

analysis-by-synthesis model, the Late Assignment of Syntax theory. 

The finding that telicity affects on-line comprehension is relevant to a very old 

debate in the language processing field; Is syntactic processing independent? Does 

semantics have immediate effects on syntactic parsing? Developments in syntactic theory 

over at least the past decade have put a new twist on this debate. In recent syntactic 
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theory, some semantic features, such as telicity, past tense, and animacy in some 

languages are now considered to be syntactically relevant. Syntactically relevant 

semantic features are operative throughout the syntactic derivation. Does the existence of 

syntactically relevant semantic features settle or nullify the debate over whether syntactic 

processing is independent? My opinion is that it really does neither. The existence of 

syntactically relevant semantic features merely redraws the line between syntax and 

semantics (plus all of the other things that syntax has been argued to be independent of. 

such as real world knowledge and context.) One can still claim that syntactic processing 

is independent if telicity, animacy, and other syntactically relevant semantic information 

are considered part of the syntax. The new question is whether telicity and other 

syntactically relevant semantic information are used earlier during processing than real 

world knowledge and other information that is not syntactically encoded. In short, there's 

semantics (the syntactically relevant kind), and then there's semantics (the other kind, 

like real world knowledge. ) Now the debate should be about whether one of these kinds 

of semantics has a role in processing that is privileged over the other. 

8.10 Significance for Language Acquisition Research 

The finding that verb telicity information is used during on-line language comprehension 

raises the question of how children learn whether a verb is lelic or atelic. The linguistic 

data on telicity and event structure also raise the question of how children learn the 

combinatorial aspects of event structure, such as the fact that a bounded incremental 

theme, such as the cookie in ear the cookie, can make the event telic. Wagner (2001, 
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2002) has shown that children are sensitive to telicity information. She found that 

children between the ages of 2 and 5 often interpret tclic events to be perfective and past 

tense and that they often interpret atelic events to be imperfective and present tense. Her 

research suggests that although young children have difficulty discriminating between 

tense and different kinds of aspect, they are sensitive to verb telicity information. 

Wagner's research suggests that children acquire at least some verb telicity information at 

a fairly young age. This raises two important questions for future research. The first 

question is whether children learn the telic versus atelic distinction from the constructions 

in which adults use them. The second question is whether children have an innate 

mechanism that predisposes them to be sensitive to the telic versus atelic distinction. 

8.11 Significance for Computational Linguistics 

The linguistic and psycholinguistic data in this dissertation suggest that telicity may have 

useful applications in computational linguistics. The linguistic data show that a verb's 

inherent telicity is related to the noun phrase arguments that are required and to the 

semantic roles that these noun phrases bear. This suggests that tagging verbs as telic or 

atelic in corpora, including inherent telicity in the lexical specifications of verbs, and 

including telicity in phrase structure rules or processing constraints could improve the 

performance of natural language processing systems. 
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8.12 Significance for Aphasia Research 

The finding that telicity and event structure affect on-line comprehension raises the 

question of how and whether it is used by speakers with various types of aphasia. Gahl, 

Menn, Ramsberger, Jurafsky. Elder, Reweg, and Holland (in press) found that simple 

main clause sentences with alternating unaccusative verbs were rated as equal in 

plausibility to sentences with unergative verbs by aphasic speakers. Though 

unaccusativity and telicity are not the same, they are related since many syntacticians 

have argued that all telic intransitive verbs are unaccusative (Tenny, 1992; Arad, 1998; 

many others). All of Gahl et al.'s tasks were off-line, in the sense that they did not collect 

reaction times during an on-line comprehension task. An interesting line of future 

research would be to investigate whether there are differences between aphasic and non-

aphasic speakers in when and whether they employ telicity and event structure 

information during comprehension. 

The study of event structure may be particularly interesting in research on 

aphasia, because event structure lies at the crossroads of syntax and semantics. It has 

been claimed that lesions including Broca's area might be associated with more difficulty 

in processing syntactic structure (among other things) and that lesions including 

Wernicke's area might be associated with more difficulty in processing semantics or with 

impaired lexical access. Such a generalization is most likely an oversimplification; 

however, the study of event structure in aphasia could provide interesting new data on 

how and whether language areas in the brain might be specialized. 
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8.13 Summary and Conclusions 

In summary, this dissertation proposed and evaluated the Event Structure Processing 

(ESP) hypothesis. The ESP hypothesis is that event structure information, specifically 

telicity. is used during on-line language comprehension. Chapter 1 provided the rationale 

behind the proposal as well the rationale behind the experiments used to test the 

hypothesis. Chapter 2 provided a description of event structure and telicity as well as the 

linguistic evidence for their existence. Chapter 3 presented the results from a 

questionnaire study that aims to make the categorization of verb phrases as telic or ate lie 

more objective. Chapters 4, 5, and 6 provided experimental evidence that inherent verb 

telicity decreases the amount of processing difficulty associated with the reduced relative 

effect (RRE). The experimental results in chapter 4 are post-hoc analyses of prior self-

paced reading experiments. Chapter 5 presents the results of auditory experiments using 

the speaker change monitoring paradigm. Chapter 6 presents the results of an experiment 

involving reading rather than listening using the word maze paradigm. Chapter 7 

discusses the ESP hypothesis and the experimental results in relation to a number of pre

existing processing models. In this final chapter, I have summarized the major findings 

presented in this dissertation, proposed an account of the telicity and transitivity effects 

taken together, reviewed related research, and discussed the relevance of the research in 

relation to linguistics, sentence processing, and other research areas. The major research 

finding that is supported by the experimental results in this dissertation is that 

comprehension difficulty is decreased in reduced relative clause sentences with telic 
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verbs compared to sentences with atelic verbs. This finding supports the hypothesis that 

event structure information is used during on-line language comprehension. 
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APPENDIX 1. VERB CATEGORIZATIONS FOR POST-HOC ANALYSES OF SELF-

PACED READING EXPERIMENTS IN CHAPTER 4 

Clarke et al. verb breakdown 

Atelic, Optionally transitive: hunted, investigated, stalked, studied, taught, watched, 

worshipped. 

Atelic. Obligatorily Transitive: admired, tortured. 

Telic, Optionally transitive: shot. 

Telic, Obligatorily Transitive: captured, dismissed, frightened, hired, rescued, sent. 

McRae et al. verb breakdown 

Atelic. Optionally transitive: investigated, lectured, searched, served, studied, 

worshipped. 

Atelic. Obligatorily Transitive: carried, chased, devoured, entertained, examined, 

instructed, interrogated, interviewed, tortured. 

Telic. Optionally transitive: fired, graded, kicked, shot. 

Telic, Obligatorily Transitive: accused, arrested, captured, convicted, cured, dismissed, 

executed, frightened, hired, hypnotized, invited, lifted, recognized, rescued, sentenced, 

slaughtered. 
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Tabossi et al. verb breakdown 

Ate lie. Optionally transitive: hunted, investigated, served, stalked, studied, taught, 

watched, worshipped. 

Atelic. Obligatorily Transitive: admired, carried, chased, examined, instructed, 

interrogated, interviewed, tortured. 

Telic. Optionally transitive: fired, kicked, selected, shot, visited. 

Telic, Obligatorily Transitive: accused, arrested, audited, captured, convicted, devoured, 

dismissed, found, frightened, hired, released, rescued, sent, slaughtered, startled. 
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APPENDIX 2. MATERIAL SENTENCES IN EXPERIMENTS 1 & 2 OF CHAPTER 5 

Verb type categorizations for post-hoc analyses are given in parentheses. Description of 

experimental material sentences: Reduced and unreduced relative clause sentences with 

animate (bad agent) and inanimate initial noun phrases. Items 1-13 are from Trueswell, 

Tanenhaus, and Garnsey 1994 experiment 1 (the ambiguous verbs). Items 14-22 are from 

Burgess 1991 (also used in Trueswell et al. 1994. experiment 2). Items 23-32 are new. 

Speaker change occurs on first syllable of underlined word. 

1. (atelic, obiigatorily transitive) 

The defendant/evidence (who/that was) examined by the lawver turned out to be 

unreliable. 

2. (telic, obligatorily transitive) 

The prisoner/gold (who/that was) transported by the guards was closely watched. 

3. (atelic, obligatorily transitive) 

The professor/textbook (who/that was) criticized by the class was hard to understand. 

4. (atelic, obligatorily transitive) 

The workers/bricks (who/that were) lifted by the crane were deposited on the roof. 

5. (atclic, optionally transitive) 

The student/paper (who/that was) graded by the teacher received a low mark. 

6. (telic, obligatorily transitive) 

The contestant/recipe (who/that was) selected by the judges did not deserve to win. 

7. (telic, obligatorily transitive) 
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The specialist/equipment (who/that was) requested by the hospital had finally arrived. 

8. (telic, obligatorily transitive) 

The thief/jewelry (who/that was) identified by the victim was held in custody. 

9. (atelic, optionally transitive) 

The artist/painting (who/that was) studied by the scholar was relatively unknown. 

10. (atelic. obligatorily transitive) 

The lady/necklace ( who/that was) described by the boy was quite unusual. 

11. (atelic, obligatorily transitive) 

The mailman/package (who/that was) expected by the secretary arrived too late. 

12. (didn't include in analyses) 

The woman/sola (who/that was) scratched by the cat was badly injured. 

13. (atelic. obligatorily transitive) 

The client/account (who/that was) handled by the advertiser was worth a lot of money. 

14. (telic, obligatorily transitive) 

The speaker/solution (who/that was) proposed by the group would work perfectly for the 

program. 

15. (telic. optionally transitive) 

The man/ransom (who/that was) paid by the parents was unreasonable. 

16. (telle, obligatorily transitive) 

The lawyer/package (who/that was) sent by the governor arrived late. 

17. (telic, optionally transitive) 

The student/award (who/that was) accepted by the school was very impressive. 
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18. (atelic. optionaJly transitive ) 

The woman/portrait (who/that was) sketched by the artist was very beautiful. 

19. (didn't include in analyses) 

The man/message (who/that was) tape-recorded by the secretary could not be understood. 

20. (atelic. optionally transitive) 

The felon/building (who/that was) watched by the cog was in a bad part of town. 

21. (atelic, obligatorily transitive) 

The scienlists/alternatives (who/that were) considered by the panel each had limitations. 

22. (telic, obligatorily transitive) 

The man/car (who/that was) spotted by the officer had been involved in the getaway. 

23. (telic, optionally transitive) 

The farmer/fence (who/that was) kicked by the donkey fell to the ground. 

24. (telic. obligatorily transitive) 

The celebrity/celebration (who/that was) announced by the I3J was surrounded by a 

crowd. 

25. (atelic, obligatorily transitive) 

The author/remark (who/that was) quoted in the tabloid was taken our of context. 

26. (telic, obligatorily transitive) 

The singer/song (who/that was) heard by the crowd was on the top 40 in no time. 

27. (atelic. obligatorily transitive) 

The witness/mansion (who/that was) protected by the agent was in great danger. 

28. (didn't include in analyses) 
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The dentist/treatmenl ( vvho/lhat was) hated by the patients was very rough. 

29. (didn't include in analyses) 

The leader/treaty (who/that was) promoted by the diplomat would improve trade 

relations. 

30. (atelic, obligatorily transitive) 

The sculptor/sculpture (who/that was) praised by the mavor was on the front page of the 

paper. 

31. (atelic, obligatorily transitive) 

The painter/painting (who/that was) ridiculed by the visitors was very original. 

32. (didn't include in analyses) 

The killer/killing (who/that was) analyzed by the journalist was mysterious. 
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APPENDIX 3. SPEAKER CHANGE MONITORING VERBAL INSTRUCTIONS FOR 

EXPERIMENT 1 OF CHAPTER 5 

In this experiment, you'll sit in front of the computer screen wearing headphones. The 

sides of the headphones are marked with "L" for left and "R" for right. Please make sure 

to put "L" over your left ear and "R" over your right. 

During this experiment, you'll hear sentences. Please listen to each sentence and 

try to understand it. Sometimes after you hear a sentence, you'll be asked to paraphrase it. 

When you arc asked to do this, please write down the meaning of the sentence that you 

just heard in your own words on the sheet of paper provided. Show the subject where on 

the sheet to write paraphrases. For example, if you heard the sentence, "When Jason gets 

home from school, his cat is waiting to be fed", you could paraphrase the sentence like 

this: "Jason's cat wants food when he gets home from school." You don't need to 

paraphrase every sentence—just do it when the computer screen says "Please paraphrase 

the sentence you just heard." Do you have any questions about paraphrasing? 

Another thing that we want you to do while you're listening to the sentences is to 

listen for the speaker to change from a male voice to a female voice just for a word or 

part of a word. We'll refer to this as a "voice change". You'll get to hear what this sounds 

like during the practice sentences. As soon as you hear the voice change, we want you to 

hit the "P" key, which says "yes" over it, with your right index finger. If you hear the 

whole sentence and there was no voice change, please hit the "Q" key, which says "no" 

over it, with your left index finger. 
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After you have responded by hitting one of the two keys, we want you to write 

down the word that the voice change occurred on. If you didn't hear a voicc change, write 

"no". Write down the voice change words on the sheet provided. Show the subject where 

to write the voice change words. You should hit a key—either P or Q—and then write 

down a word—the voice change word or the word "no"—after every sentence. As soon as 

you write down the word, you can hit either key to go on to the next sentence. Do you 

have any questions so far? 

First, you're going to have 3 practice sentences. After that, you can ask me any 

questions, and then you can begin the experiment. The experiment has 2 parts, and each 

part lasts about 15 minutes. After part 1, which is halfway through, you can take a break 

in which you can come out of booth if you want. After you finish part 2. I'll give you a 

debriefing form and 2 credits, and I'll answer any questions you have. Then you can go. 

Before you begin the experiment, I'd like you to remember 2 things: 

1) When you hear the voice change, please respond as quickly as possible. AND 

2) Before each sentence, you'll hear a 'ding' sound. When you hear this, please have your 

right index finger ready over the P key and have your left index finger ready over the 

Q key. This will allow you to respond faster. 
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APPENDIX 4. SPEAKER CHANGE MONITORING VERBAL INSTRUCTIONS FOR 

EXPERIMENTS 2 & 4 OF CHAPTER 5 

During this experiment, you'll hear sentences through headphones. Please listen to each 

sentence and try to understand it. Sometimes after you hear a sentence, you'll be asked to 

paraphrase it. When you are asked to do this, please write down the meaning of the 

sentence that you just heard in your own words on the sheet of paper provided. Show the 

subject where on the sheet to write paraphrases. For example, if you heard the sentence, 

"When Jason gets home from school, his cat is waiting to he fed", you could paraphrase 

the sentence like this; "Jason's cat wants food when he gets home from school." You 

don't need to paraphrase every sentence—just do it when the computer screen says 

"Please paraphrase the sentence you just heard." Do you have any questions about 

paraphrasing? 

Another thing that we want you to do while you're listening to the sentences is to 

listen for the speaker to change from a male voice to a female voice just for a word or 

part of a word. We'll refer to this as a "voicc change". You'll get to hear what this sounds 

like during the practice sentences. As soon as you hear the voice change, we want you to 

hit the right mouse button with your right index finger. If you hear the whole sentence 

and there was no voice change, please hit the left mouse button with your left index 

finger. 

After you have responded by hitting one of the two buttons, we want you to write 

down the word that the voice change occurred on. If you didn't hear a voice change, write 



"no". Write down the voice change words on the sheet provided. Show the subject where 

to write the voice change words. You should hit a button and then write down a word— 

the voice change word or the word "no"—after every sentence. As soon as you write 

down the word, you can hit either button to go on to the next sentence. Do you have any 

questions so far? 

First, you're going to have 3 practice sentences. After that, you can ask me any 

questions, and then you can begin the experiment. The experiment has 2 parts, and each 

part lasts about 15 minutes. After part 1, which is halfway through, you can take a break 

in which you can come out of booth if you want. After you finish part 2, I'll give you a 

debriefing form and 2 credits, and I'll answer any questions you have. Then you can go. 

Before you begin the experiment. I'd like you to remember 2 things: 

1) When you hear the voice change, please respond as quickly as possible. AND 

2) Before each sentence, you'll hear a 'ding' sound. When you hear this, please have your 

right index fmger ready over the right mouse button and have your left index finger 

ready over the left mouse button. This will allow you to respond faster. 
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APPENDIX 5. SPEAKER CHANGE MONITORING MATERIAL SENTENCES FOR 

EXPERIMENTS 3 & 4 OF CHAPTER 5 

Conditions of verbs in material sentences, in order: obligatorily transitive atelic, 

obligatorily transitive telic, optionally transitive atelic, optionally transitive telic. Speaker 

change occurs on first syllable of underlined word. 

1. The activist teased / spotted / assisted / disobeyed by the preacher yelled to the crowd. 

2. The actress analyzed / recognized / sketched / criticized by the writer left in a hurry. 

3. The astronomer helped / hired / celebrated / criticized by the group found an asteroid. 

4. The child teased / scared/ swung / stopped by the bov cried loudly. 

5. The counselor admired / licensed/ assisted/ healed by the doctor saw many patients. 

6. The dancer described / joined/ led / halted by the host shocked the guests. 

7. The firefighter escorted / sent / led / saluted by the marshal waved to the crowd. 

8. The general trusted / honored/ hunted / saluted by the army knew the secrets. 

9. The horse chased / injured / raced/ charged by the dog jumped the fence. 

10. The infant cleaned/ frightened / rocked/ changed by the nurse screamed and cried, 

n. The killer escorted/ captured / investigated/ stopped by the cop scared the public. 

12. The magician believed / tricked / taught / shrunk by the wizard hid behind a 

13. The president instructed / accused / coached / relaxed by the staff listened to the 

complaints. 

14. The prisoner examined / surprised / marched / halted by the agent tried to escape. 

15. The professor considered / tenured / nished / called by the dean served on the 

committee. 



16. The quarterback loved / trampled / applauded / cursed by the fans won the game. 

17. The runner watched / started / stretched / tripped by the coach lost the race. 

18. The sparrow dominated / wounded / attacked / left by the hawk gave a shrill chirp. 

19. The student ridiculed / evaluated / rested / graded by the coach stood nervously on the 

sidelines. 

20. The therapist instructed / recommended / studied / paid by the panel took a leave of 

absence. 

21. The toddler hugged / grabbed / bathed / dressed by the sitter kicked angrily. 

22. The trapeze artist admired / caught / balanced / flipped by the juggler impressed the 

audience. 

23. The victim stalked / mugged / attacked / choked by the thief called a lawyer. 

24. The winner hated / selected / applauded / charged by the crowd set a new record. 
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APPENDIX 6. SPEAKER CHANGE MONITORING INSTRUCTIONS FOR 

EXPERIMENT 3 OF CHAPTER 5 

In this experiment, you will hear sentences spoken by a male speaker. In some of the 

sentences, a word or a part of a word will be spoken by a female speaker instead. We call 

this the "speaker changc". When you hear a speaker change, we want you to click the left 

mouse button as quickly as possible. If you hear an entire sentence and decide that there 

was no speaker change, then please click the right mouse button after the sentence is 

over. For each sentence, you should click either the left mouse button or the right mouse 

button once. Occasionally the computer screen will ask you to paraphrase the sentence 

that you just heard. It will also indicate which line to use on the paraphrase response 

form. By paraphrasing, we are simply asking you to rewrite the sentence in your own 

words. For example, a sentence like "On Monday, Mary went to work at 6AM." could be 

rewritten as "Mary got to work at 6 on Monday morning." When you are done 

paraphrasing, click the mouse button to continue. It is important that you listen to every 

sentence and understand it, because you won't know whether or not you'll be asked to 

paraphrase it. During the practice session, please respond by clicking the mouse just as 

you will do during the experiment. Also, during the practice if you are asked to 

paraphrase, please write it on the paraphrase response form. Do you have any questions 

before the practice session? Please keep your hand on the mouse during every sentence so 

that you can click the buttons as quickly as possible. 
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APPENDIX 7. WORD MAZE MATERIAL SENTENCES 

Conditions of verbs in material sentences, in order: obligatorily transitive atelic, 

obligatorily transitive telic, optionally transitive atelic, optionally transitive telle 

1. The activist scrutinized / spotted / assisted / sickened / chaperoned by the preacher 

yelled to the crowd. 

2. The actress chaperoned / spotted/ worshipped / awakened by the writer left in a hurry. 

3. The astronomer instructed / hired / celebrated / changed by the group found an 

asteroid. 

4. The child teased / scared / watched / stopped by the boy cried loudly. 

5. The counselor examined / hired / assisted / healed by the doctor saw many patients. 

6. The dancer de.scribed / joined / led / halted by the host shocked the guests. 

7. The firefighter escorted / sent / led / sickened by the marshal waved to the crowd. 

8. The general scrutinized / captured / hunted / awakened by the army knew the secrets. 

9. The horse chased / injured / followed / awakened by the dog jumped the fence. 

10. The infant massaged / frightened / nursed / changed by the mother screamed and 

cried. 

11. The killer escorted / captured / investigated / stopped by the cop scared the public. 

12. The magician taunted / scared / taught / shrunk by the wizard hid behind a 

13. The president instructed / requested / coached / healed by the staff listened to the 

complaints. 

14. The prisoner examined / surprised / taught / halted by the agent tried to escape. 
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15. The professor considered / tenured / advised / interrupted by the dean served on the 

committee. 

16. The quarterback ridiculed / trampled / applauded / strengthened by the fans won the 

game. 

17. The runner massaged / abandoned / followed / phoned by the coach lost the racc. 

18. The sparrow dominated / abandoned / watched / quieted by the hawk flew into the 

bushes. 

19. The student pushed / sent / followed / tripped by the teacher looked very embarrassed. 

20. The therapist instructed / selected / studied / quieted by the panel took a leave of 

absence. 

21. The toddler hugged / grabbed / cleaned / quieted by the sitter kicked angrily. 

22. The trapeze artist pushed / caught / assisted / flipped by the juggler impressed the 

audience. 

23. The victim stalked / mugged / warned / choked by the thief called a lawyer. 

24. The winner teased / selected / applauded / strengthened by the crowd set a new 

record. 
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